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Abstract 
The knee joint is very complex in terms of degrees of mobility and for normal biomechanics it is necessary for all the 
anatomical structures at this level to be within physiological limits. Problems can be caused by a number of risk 
factors such as age, sex, weight, or local risk factors such as patellar changes represented by patela alta or patella baja, 
which can lead to instability of the lower limb. Risk factors that may influence the development and progression of 
knee osteoarthritis have been evaluated. Changes in patellar position in relation to knee osteoarthritis were also 
studied. A group of 377 patients hospitalized for unilateral or bilateral knee pain with instability were included in the 
study. 239 of the 377 starting group presented knee osteoarthritis, constituting the study group. The risk factors 
analyzed were age, patient sex, BMI, weight status, anatomical changes in position of the patella (patella alta and 
patella baja), COBB angle and spine deviation. The results indicated that obesity, anatomical changes in the position 
of the patella, (patella alta), COBB angle and spine deviations represent significant risk factors in the onset of knee 
osteoarthritis. 
 
Key words: risk factors, joint instability, knee osteoarthritis, 
 
 

Introduction 
The knee is a very complex joint from a 
biomechanical point of view and for the joint to 
function properly it is necessary for all of the 
anatomical structures that make up the knee to be 
within normal limits (1). 
The knee joint has a high degree of mobility in terms 
of flexion and extension, and is comprised of the 
femuro-tibial joint that has the role of bearing the 
weight of the body, and the patellofemoral joint with 
a role in reducing friction caused by muscle 
contractions (2). 
There are various conditions that produce changes in 
the joint load distribution, which alter the 
mechanical properties at the level of the cartilage, 
muscles and ligaments as well as affecting their 
normal composition and structure (3). 
Local risk factors that can lead to disturbances in 
knee joint biomechanics, such as anatomical changes 
in position involving the patella or abnormalities in 
the patellofemoral  surface, in combination with a 
number of general risk factors (such as age, sex or 
obesity), in time could lead to osteoarthritis, in the 
absence of therapeutic measures (4,5). 

Anatomical changes in patellar position are 
described using the terms patella alta and patella 
baja, both of which may be due to a congenital 
defect, however, patella alta could be the result of 
various conditions such as patellar dislocation, 
neurological pathologies or idiopathic. 
Patella baja is associated with trauma, ischemia of 
the patellar ligament or with knee surgery (6). 
In the context of local anatomical changes, 
alterations of the biomechanics lead to a reduction in 
the joint functions, in association with pain and 
instability, leading to progression of osteoarthritis in 
the femoral-tibial compartment (7). 
The knee joint is one of the most frequently affected 
joints by osteoarthritis, along with the hip joint or 
interphalangeal joints (8). 
One of the most frequently encountered articular 
pathology in the USA is osteoarthritis; 19% of adults 
aged 45 and above are affected, and the alarming 
fact is that the number of people diagnosed is 
constantly increasing, and despite the ongoing 
research so far, the clear causes of osteoarthritis 
have not been fully elucidated (9). 
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The purpose of this study is to evaluate the 
modification of patellar position in relation to knee 
osteoarthritis, and the risk factors involved in the 
development of knee osteoarthritis. 
 
Material and methods 
The retrospective study included 377 patients, 
admitted to the Emergency Military Clinical 
Hospital "Dr. Iacob Czihac" Iasi, between July 2017 
and July 2018. The patients included in the study 
were hospitalized due to knee pain (uni- or bilateral), 
accompanied by instability. 
The exclusion criteria from this study was a history 
of knee surgery. Radiographs were obtained with a 
conventional radiology machine: Telediagnostic 
Philips Optimies. 
Measurements of the narrowing of the tibio-femoral 
joint space and the Insall-Salvatti index were 
performed on radiographs, digitized in the FCR 
Prima Console Viewer program. 
In order to grade the severity of knee osteoarthritis, 
according to the Kellgren-Lawrence classification, 
radiographs of the knee in the anterior view in 
orthostatic position were studied. 
I performed the measurements using as a reference 
the middle portion of the lateral and medial joint 
spaces of each knee, and determined the maximum 
height of the radiotransparent area between the 
edges of the tibio-femoral articular surfaces. 
Radiographs that showed a joint space of less than 5 
mm were graded according to the Kellgren-
Lawrence classification. 
The Kellgren-Lawrence classification (10): 
• Grade 0: Absence of radiological changes; 
• Grade 1: possible narrowing of the joint space 

with a tendency for osteophyte formation; 
• Grade 2: detecting osteophytes and possible 

narrowing of the joint space; 
• Grade 3: definite narrowing of the joint space, 

significant osteophytosis and possible bone 
deformities; 

• Grade 4: marked narrowing of the joint space 
accompanied by deformations, bone sclerosis 
and major osteophytes. 

Using the Kellgren-Lawrence classification, two 
study groups were established. The first group 
consisted of 138 patients without knee osteoarthritis 
(grade 0), the second group consisted of 239 patients 
with knee osteoarthritis (grades I-IV).  
Patellar instability is caused by the abnormal 
positioning of the patella, characterized by high or 
low positions; patella alta and patella baja. 

To determine the patellar position, I calculated the 
Insall-Salvatti index, which represents the ratio 
between the length of the patellar tendon and the 
height of the patella. Insall-Salvatti index normal 
values are between 0.8-1.2, an index lower than 0.8 
suggests patella baja; and greater than 1.2, patella 
alta. 
Technique: I evaluated lateral knee radiographs with 
the knee flexed at 30°. In order to determine the 
length of the patellar tendon, I measured the distance 
between the lower pole of the patella and the tibial 
tuberosity. To obtain the height of the patella, I 
measured the greatest pole-to-pole length. 
Patients were classified according to weight and 
height using the BMI index: underweight - BMI 
<18.5; normal weight - BMI between 18.51 - 24.99; 
overweight - BMI between 25.00 - 29.99; grade I 
obesity - BMI between 30.00 - 34.99; grade II 
obesity - BMI between 35.00 - 39.99; morbid 
obesity - BMI of 40.00 or above. 
The study evaluated the risk factors with significant 
predictability in the presence of knee osteoarthritis.  
 
Results 
In this study group 52.72% of cases had grade I knee 
osteoarthritis on the left while 51.88% had grade I 
knee osteoarthritis on the right. Grade II was found 
at 19.67% on the left and 20.92% on the right, III on 
10.04% on the left, respectively 10.04% on the right, 
and Grade IV had a proportion comparable to the III, 
10.04% on the left and 14.23% on the right (Table 
1). The mean age in patients with knee osteoarthritis 
was significantly (p <.001) higher (64.39 ± 10.26) 
compared to the age of patients without knee 
osteoarthritis (43.83 ± 13.42). 
Insall-Salvatti index on both left and right showed 
significantly higher values for patients with knee 
osteoarthritis (P <.001). Abnormal patella 
positioning such as patella alta frequency is 91.82% 
in patients with knee osteoarthritis, a significantly 
higher value (p <.001) compared to its frequency in 
the patients without knee osteoarthritis (8.18%). 
Also, the frequency of patella baja was significantly 
higher for patients with knee osteoarthritis (90.24%) 
(Table 1). 
Spine deviations were represented in the study group 
of 95.24% dextroscoliosis and 99.01% levoscoliosis 
(Table 1). 
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Table 1. Characteristics of patients in the study group and the control group 

 Knee osteoarthritis (n=239) † Control  group (n=138) † Test 
statistic p-value‡ 

Age (year) 64.39±10.26 43.83±13.42 -12.71 <.001* 
Male/Female 86/153 (44.33%/83.61%) 108/30 (55.67%/16.39%) 62.60 <.001* 
BMI 29.72±4.09 26.81±3.5 48.65 <.001* 

Normal weight 20 (39.22%) 31 (60.78%) 

  
Over weight 113 (56.78%) 86 (43.22%) 
obesity grade I 91 (82.73%) 19 (17.27%) 
obesity grade II 12 (85.71%) 2 (14.29%) 
obesity grade III 3 (100%) 0 (0%) 
Kellgren-
Lawrence 
classification 

Grad 0 
Grad I 
Grad II 
Grad III 
Grad IV 

 
left 
18 (7.53%) 
126 (52.72%) 
47 (19.67%) 
24 (10.04%) 
24 (10.04%) 

 
right  
7 (2.93%) 
124 (51.88%) 
50 (20.92%) 
24 (10.04%) 
34 (14.23%) 

 

348.29 <.001* 

Insall-Salvatti 
index left 
Insall-Salvatti 
index right 

1.18±0.14 
1.29±0.12 

1.07±0.13 
1.09±0.13 

4.393 
4.006 

0.0125* 
0.0097* 

Anatomical 
changes of 
position: patella: 
norma / alta / baja 
left 
normală / alta / 
baja right 

88(41.71%)/146(91.82%)/5(71.43%) 
86(41.75%)/148(90.24%)/5(71.43%) 

123(58.29%)/13(8.18%)/2(28.57%) 
120(58.25%)/16(9.76%)/2(28.57%) 

98.34 
92.73 

<.001* 
<.001* 

COBB angel  
(grade) 5.824±6.05 2.12±3.48 -3.842 .0001 

Spine deviation 
Normal 
Dextroscoliosis 
Levoscoliosis 

79 (37.09%) 
60 (95.24%) 
100 (99.01%) 

134 (62.91%) 
3 (4.76%) 
1 (0.99%) 

146.25 <.001* 

† Values were expressed as number (%) mean ± SD or percent at%;  
‡ ANOVA or Mann-Whitney U Test; Chi-square test or Fisher's exact test 
(*) Marked effects are significant at p < .05 

Table 2. Model coefficients and Wald test in logistic regression on predictive factors for knee osteoarthritis onset 
Multiple regression, dependent 
variable: knee osteoarthritis onset 

B SE Wald Sig. 
p 

Odd ratio 
Exp(β) 

95% CI for Exp(B) 
Lower Upper 

Age .694 .126 3.984 .026* 1.532 1.113 3.505 
Female 1.687 .215 5.816 .003* 1.976 1.769 4.587 
BMI 2.874 .307 4.682 .001* 2.064 1.668 5.669 

Normal weight .614 .019 .664 .237 .879 .687 .991 
Over weight  .889 .208 .795 .069 .785 .432 .875 
obesity grade I 2.684 .067 6.804 .004* 2.687 1.864 6.881 
obesity grade II 3.632 .817 5.972 .002* 2.935 1.904 8.557 
obesity grade III 3.314 .061 5.991 .000* 4.588 2.671 9.644 

Anatomical position abnormality        

Patella alta  2.464 .154 9.331 .000* 5.971 4.677 9.471 
Angel COBB 6.541 .249 5.615 .025* 3.587 1.694 7.871 
Spine alignment        

dextroscoliosis 1.336 .607 10.063 .021* 2.571 1.864 3.541 
levoscoliosis 1.864 .239 8.004 .038* 2.108 1.526 2.875 

SE- standard error; 95%CI - Confidence Interval 
(*) Marked effects are significant at p < .05  
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The assessment of the risk factors was performed on 
the basis of multiple logistic regression assessing the 
predictive power of several independent variables 
introduced simultaneously regarding the occurrence 
of knee osteoarthritis. Logistic regression (binomial: 
the present absence of an event) is a form of 
regression that is used when the dependent variable 
is dichotomous and the independent variables are of 
any type. Even if the independent variables are 
introduced in the model simultaneously, it will 
evaluate the degree of independent prediction for 
each variable, but the prediction will be adjusted 
considering the full context of the model. The 
variables included in the analysis, which in the 
univariate analysis (Table 1) showed a significant 
association with the presence of knee osteoarthritis. 
The independent variables (presumed predictive 
factors) introduced in the study were: age, female 
gender, BMI, obesity (normal weight, overweight, 
grade I obesity, grade II obesity, morbid obesity), 
anatomical position abnormality (patella alta), 
COBB angle, spine deviation (dextroscoliosis, 
levoscoliosis). The ENTER model was applied in 
which all the independent variables were introduced 
in one step. 
The results indicated that the most significant risk 
factors are the presence of patella alta (OR=5.97, 
95% CI: 4.677-9.471, p <.001), followed by obesity 
grade III (OR = 4.588, 95% CI: 2.671- 9.644, p 
<.001) and COBB angle value (OR = 3.587, 95% 
CI: 1.694, 7.871, p = .025) (Table 2). Although there 
is a slightly lower risk of spine deviation, BMI, 
female gender, and high age are important risk 
factors for knee osteoarthritis (p <.001) (Table 2). 
 
Discussion 
A normal patellar position is a very important 
element in the biomechanical  function and its 
alteration is associated with the appearance of 
symptomatology (11). 
In the literature, patellofemoral osteoarthritis is 
reported to affect 65%  of persons aged over 50 
years old (12) and the association of patellofemoral 
osteoarthritis with an abnormal  patellar position is 
emphasized (13). 
All the patients included in this study  with at least 
grade 1 according to the Kellgren-Lawrence 
classification had patellofemoral  osteoarthritis in 
varying degrees; further research is needed on this 
aspect. 
 

Knee osteoarthritis is addressed in most studies as a 
combination of pathophysiological processes that 
produce cartilage destruction, pain and disability, 
which have an effect on the social and professional 
life of patients; this pathology in advanced stages 
produces disability (14,15) . Patients with knee 
osteoarthritis demonstrate instability during gait due 
to pain, with or without patellar height changes. 
In this study a series of risk factors associated with 
the occurrence or progression of the pathology are 
represented by age, sex, body mass index, 
anatomical or biomechanical changes or various 
pathologies (Table 2), as well as the literature report 
(16). Although in theory, it can develop at any age, 
osteoarthritis is found especially in adults over 40 
years old and affects both sexes. 
Comparative studies in the international literature 
highlight an increased prevalence of knee 
osteoarthritis in women (17). 
The results obtained from the group show the same 
conclusions and demonstrate that females are most 
affected by osteoarthritis (83.61%). 
The data obtained in the study supports the research 
carried out so far and underlines that knee 
osteoarthritis has a high prevalence among 
individuals with high body mass index (29.7±4.09). 
In a meta-analysis of the literature, it was 
demonstrated that obesity is the risk factor with a 
major impact on knee osteoarthritis, joint pain and 
functional impotence (18). 
Given that obesity has the potential of being 
reduced, it is possible to propose a physical exercise 
program and a rigorous diet (19,20). 
The findings of a recent study on the influence of 
changes in patellar position in patellofemoral 
osteoarthritis, using magnetic resonance 
investigations, conclude that patella alta is a 
predictive factor for lateral patellofemoral 
osteoarthritis (21). In the analyzed group, patients 
with knee osteoarthritis presented patella alta with a 
frequency of 91.82% on the left and 90.24% on the 
right. The Cobb angle showed a significantly higher 
mean value (p=.0001) in the study group 5.824±6.05 
compared with the average value found in the 
patients in the control group 2.12±3.48. 
Abnormal values of spine curvature angles, 
especially in the case of lumbar lordosis, has a 
positive association with knee osteoarthritis, 
explained by the fact that the spine forces the patient 
to bend their knees to maintain their centre of 
gravity (22). 
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Maintaining the physiological alignment in the 
sagittal plane at both the spine, the hip joints and the 
knee is essential for the prevention of increased 
mechanical stress in any of these segments, and for 
this, researchers emphasize the importance of 
postural and gait correction (23, 24). 
B. Supartono outlines in his study that the changes 
in spine alignment have a great influence on the 
installation and progression of knee osteoarthritis, 
the risk being 7.5 times higher in patients with 
moderate changes in the Cobb angle (25). 
The literature highlights the importance of detecting 
risk factors in the installation and progression of 
knee osteoarthritis and also underlines and attempt 
to eliminate or reduce them (26, 27). 
 
Conclusion 
Unfortunately, knee osteoarthritis cannot be treated 
curatively yet; it is important to evaluate and 
eliminate risk factors involved in its installation and 
progression as much as possible. Risk factors such 
as obesity, anatomical changes in position and spinal 
deviation may be considered to prevent the 
installation of knee osteoarthritis. 
Since a vicious cycle is generated by the fact that 
joint instability influences the installation and 
progression of osteoarthritis, which in turn 
aggravates instability, it is important to take 
measures to eliminate them. 
Pain and functional impotence are important causes 
of disability. Pain and its psychological impact are 
subjective from one individual to another and it 
offers researchers perspectives that can aid doctors 
in their practices, since in general a physician’s view 
on the real degree of the loco-regional changes can 
be distorted by the patient. 
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Abstract 
Knee osteoarthritis (OA) is a degenerative and weight bearing joint disease that resulted from wear and tear 
of articular cartilage. It is more common in the overweight and obese knee OA patients. The objectives of 
pilot study were to assess the feasibility, acceptability and challenges of study design, study setting and tools 
of lower limb rehabilitation protocol among the knee OA patients who are overweight and obese. Twelve 
overweight and obese knee OA patients attending a Teaching Bay in the Pakistan were enrolled in the study 
and completed 6 training sessions over 2 weeks. The participants were divided randomly into Intervention 
Group with Mobile Health (IGW-mH), Intervention Group without Mobile Health (IGWO-mH) and the 
Control Group (CG). Both intervention groups were provided fifteen days of lower limb rehabilitation 
protocol but the CG did not. Two text messages per day for three days a week were sent to IGW-mH as a 
reminder to carry on their training session and instructions of daily care. All participants of intervention 
groups showed willingness to randomization and adherence to training sessions. The results indicated that 
eligibility criteria, recruitment rate and randomization procedures were feasible and there were no adverse 
events from training sessions. The participants demanded Urdu translation and pictures of lower limb 
rehabilitation protocol.  

Key words: mobile health technology, overweight, knee, osteoarthritis, 

1  Introduction 
The most common form of arthritis is osteoarthritis 
(OA). It is characterized by a progressive destruction 
of articular cartilage, resulting in severe pain and 
disability (1). OA has been described as a condition 
characterized by use-related joint pain experienced 
on most days in any given month, for which no other 
cause is apparent (2). The wear and tear of articular 
cartilage in the knee OA disease is not only the main 
cause, but it is also considered a disorder of 
physiological processes that is manifested by 
progressive lesions of articular cartilage and other 
structures (3). Worldwide 250 million people, both 
men and women, are affected with symptomatic 
knee injury (4). Obesity is a significant as well as 
rapidly increasing global health issue. More than 
39% and 13% of adults were considered overweight 
(body mass index > 25 kg/m2) and obese (body mass 
index > 30 kg/m2) respectively in 2014, and the 
prevalence of overweight and obesity has doubled 

globally since 1980 (5). A recent published research 
study concluded that the excess of weight and 
adiposity had a negative impact in increasing pain 
perception of patients with OA (6). There is a gap in 
literature for utilizing mHealth to increase the 
effectiveness of OA self-management intervention 
delivery (7, 8). Health related services via a mobile 
device are known as mHealth (9). There is need of 
mHealth especially for the overweight or obese knee 
OA patients in order to reduce weight and enhance 
the quality of life. The objectives of pilot study were 
to assess the feasibility, acceptability and challenges 
of study design, study setting and tools of lower 
limb rehabilitation protocol among the knee OA 
patients who are overweight and obese. In the 
current pilot study the training sessions of lower 
limb rehabilitation protocol were performed in 
sitting or lying positions without putting mechanical 
pressure at the knee. 
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2 Methodology 
2.1 Participants 
The Participants were recruited via word of mouth 
by contacting with political and welfare 
organizations. A published research article 
suggested that active recruitment strategies were 
66.5 times more effective and personal compared to 
passive recruitment strategies (10). Participants were 
recruited from the urban area of Punjab, Lahore. 
Inclusion criteria were both males and females 
overweight and obese knee OA patients, age 
between 45 and 60 years, having OA of one or both 
knees and fulfilling the second mild and three 
moderate grade criteria of Kellgren and Lawrence 
Scale (KLS). Grade 0, 1 and 4 of KLS were not 
included in the pilot study. Exclusion criteria were 
one or more of the identified flat feet, spinal 
deformities, knee surgery, corticosteroid injection at 
the knee, spinal deformities, cardiac problem or 
hormonal problem. The study was approved by the 
ethical committee of Rehmatul-Lil-Alameen 
Postgraduate Institute of Cardiology with reference 
No. RAIC PESSI/Esst/2019/487, and all participants 
provided written informed consent before 
participation in the study. 
2.2 Study design 
It was a single blinded randomized controlled study 
design. The participants were unaware about the 
intervention in the pilot study and therefore it was a 
single blinded randomized controlled study design. 
In randomization each participant has an equal 
chance of selection. Randomization was done by a 
computer generated number.  
2.3 Study population 
Study population were overweight and obese knee 
OA patients from the urban area of District, Lahore, 
Punjab, Pakistan. Normal weight participants were 
not included in the pilot study. 
2.4 Study randomization 
The researcher randomized the 12 participants 
equally into three groups, intervention group with 
mobile health (IGW-mH), intervention group 
without mobile health (IGWO-mH) and the control 
group (CG). Instructions of daily care were provided 
to all three groups. 
2.5 Measurements and groups protocol 
All participants completed baseline measurements of 
pain, body mass index, mobility, quality of life, 
activities of daily living, functional capacity, 

functional strength, patient satisfaction, exercise 
adherence and self-management.  
After baseline measurements, participants were 
randomly allocated into three groups by a computer 
generated number. Participants in two intervention 
groups were asked to complete six sessions over 2 
weeks with their training sessions at their homes. 
Two weeks rehabilitation protocol was carried out 
three times a week for two weeks. It was consisted 
of warming up of 10 minutes followed by lower 
limb rehabilitation exercises in sitting or lying 
position. The resistance was provided with the help 
of elastic bands, force of gravity and ankle weights. 
At the end of training sessions a cooling down of 10 
minutes was performed (table 1).  

Table 1. Two weeks rehabilitation protocol 
Muscle Group Frequency Duration 
Hip flexors and 
extensors 

Three 
times a 
week 

Two 
weeks 

Hip abductors and 
adductors 
Knee flexors and 
extensors  
Ankle dorsiflexors, 
plantarflexors  
Ankle invertors and 
evertors 
10 minutes warm up at the start and 10 minutes 
cooling down at the end of each training session. 

Both intervention groups (IGW-mH and IGWO-mH) 
followed the lower limb rehabilitation protocol and 
instructions of daily care for two weeks. Two text 
messages per day for three times a week for two 
weeks with the help of mHealth were provided only 
to IGW-mH as a reminder to carry on two week 
exercise protocol and instructions of daily care. The 
instructions of daily care are shown in table 2. The 
control group did not get text messages as a 
reminder. The CG only followed the instructions of 
daily care (Table 2).  
After completion of the two week exercise protocol, 
the measurements of pain, body mass index, 
mobility, quality of life, activities of daily living, 
functional capacity, functional strength, patient 
satisfaction, exercise adherence and self 
management were again retested. These 
measurements were taken as a testing purpose and 
were not analyzed. 
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2.6 Feasibility, acceptability and challenges of 
study 
The feasibility of the study was assessed by 
eligibility criteria, recruitment rate, dropout (lost to 
follow up) rate, willingness to the randomised and 
adverse events of pilot study. The acceptability of 
study was assessed by patient satisfaction and 
exercise adherence. The participants demanded the 
need of Urdu translation and pictures of lower limb 
rehabilitation protocol in their interviews. The 
interviews were conducted by the researcher. 

Table 2. Instructions of daily care 

Activity 
Name 

Explanation 

Sitting Always prefers to sitting than 
standing. 

Walking Always walk with a stick. 
Stair 
climbing 

Avoid stair climbing. 

Exercise Do not walk, jog or run as an 
exercise plan. 

Exercise 
positions 

Always exercise in non-weight 
bearing positions. e.g sitting or 
lying positions 

Body weight Reduce your weight by avoiding 
taking of drinks and fat foods 

The participants were also interviewed of future 
need in the real study. The questions regarding 
feasibility, acceptability and challenges are shown in 
table 3. 

3 Results and Discussion 
Recruitment began and completed in July, 2019. 
Fourteen participants were selected from the urban 
area of District, Lahore, Pakistan and assessed for 
enrollment in the Teaching Bay of Rehmatul-Lil-
Alameen Postgraduate Institute of Cardiology. Two 
participants were excluded, one due to normal 
weight and the remaining one due to the cardiac 
problem. Twelve were randomized and completed 
the pilot study. Enrollment, allocation, follow-up 
and analysis of pilot study are shown in the flow 
chart of study (Figure 1).  
Eight participants of intervention groups completed 
six training sessions in two weeks and followed the 
instructions of daily care, while four participants of 

the CG followed the instructions of daily care. All 
participants showed willingness to randomization. 
An adverse event, withdrawal or dropout rate was 
zero. All participants of intervention groups showed 
exercise adherence to training sessions. All 
participants of intervention groups showed 
satisfaction with the rehabilitation protocol. 

Table 3. Feasibility, acceptability and challenges of 
pilot study 

Investigations Questions Answers 

Feasibility 

Good eligibility 
criteria 

Yes or No 

Good Recruitment rate Yes or No 
Dropout (lost to 
follow up) rate present  

Yes or No 

Willingness to the 
randomised  

Yes or No 

Adverse events 
present 

Yes or No 

Acceptability Are you satisfied with 
the pilot study?   

Yes or No 

Are you satisfied with 
exercise adherence? 

Yes or No 

Challenges 

Do you need Urdu 
translation of lower 
limb rehabilitation 
protocol? 

Yes or No 

Do you need pictures 
of lower limb 
rehabilitation 
protocol? 

Yes or No 

Do you feel to 
recommend any future 
need in real study? 

Yes or No 

As shown in Figure 2, Researcher identified that the 
majority participants of intervention groups had 
following three challenges. These challenges were 
identified through the interview of participants. The 
participants demanded Urdu translation and pictures 
of two weeks lower limb rehabilitation protocol. The 
participants also demanded the support of the family 
member for the completion of their rehabilitation 
protocol. The results of pilot study identified that the 
participants of IGW-mH resulted more satisfaction 
and exercise adherence to the lower limb 
rehabilitation protocol than IGWO-mH and CG.
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4 Conclusion 

The objectives of pilot study were to assess the 
feasibility, acceptability and challenges of study 
design, study setting and tools of lower limb 
rehabilitation protocol among the knee OA patients 
who are overweight and obese. The results 
indicated that eligibility criteria, recruitment rate 
and randomization procedures were feasible and 
there were no adverse events from training sessions. 
The participants demanded not only the translated 
version of lower limb rehabilitation protocol into 
Urdu language but also in the forms of pictures. 
However, the aims, methodology and results of 
current study would require a future trial of long 
duration to see the effectiveness of rehabilitation 
protocol using mHealth among the overweight and 
obese knee OA patients.  
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Abstract 
Introduction. Anxiety and depression are frequently associated conditions in COPD patients, and have also significant 
impact on their quality of life (QoL) and on the course of the disease. Pulmonary rehabilitation (PR) is an adjuvant, 
non-pharmacological method used in symptomatic COPD patients. The study aimed to evaluate the impact of COPD 
on QoL depending on disease severity, and to assess the supposedly positive effects of a pulmonary rehabilitation 
program (PRP) for COPD patients. Material and method. This research included patients with COPD GOLD stages II-
IV undergoing bronchodilator therapy. QoL was assessed with the self-administered St George's Respiratory 
Questionnaire (SGRQ), and depression with the Beck Depression Inventory (BDI). PRP included 3-5 weekly physical 
training sessions for an average period of 12 weeks, but not less than 3 weeks. Results. The degree of QoL impairment 
was moderate in stage II (41.07) and severe in stages III (70.28) and IV (81.02). The most severe depression (score 
26.6 vs 2.5 in healthy subjects) was also recorded in this group. After the patients underwent all PRP, QoL 
reassessment at 6 months revealed statistically significant improvements in all 3 groups (p <0.05). In the GOLD 
COPD stage II group the average reduction was -4.38 units, in the group GOLD COPD stage III -5.37 units, and in the 
GOLD COPD stage IV -6.75 units. The depression score correlated with the SGRQ score, both of them being higher 
in the severe stages of disease. BDI administered again 6 months after PRP revealed a significant improvement in 
average score in all groups, respectively a decrease of -2.17 units in the COPD II group, -2.03 units in the COPD III 
group and -1.88 units in group COPD IV B group. Conclusion. The results of this study demonstrate a favorable 
impact of PRP on improving COPD associated symptoms, depression, and QoL in all the 3 monitored COPD patient 
groups, with statistically significant and persistent positive results over time (6 months after completion of PRP). 
 
Key words: COPD, pulmonary rehabilitation program, Quality of life (QoL), depression, 
 

 
Introduction 
Patients diagnosed with chronic obstructive 
pulmonary disease (COPD) present with different 
symptoms that significantly impair health-related 
quality of life (QoL). Anxiety and depression are 
frequently associated conditions in COPD patients, 
and have also significant impact on their QoL and on 
the course of the disease. Pulmonary rehabilitation 
(PR) is an adjuvant, non-pharmacological method 
used in symptomatic patients with chronic lung 
disease. Chronic obstructive pulmonary disease 
(COPD) is the first indication for referral to 
a pulmonary rehabilitation program (1). Given the 
chronic and disabling nature of this disease, the 
quality of life (QoL) of these patients is profoundly 
altered. COPD patients have chronic symptoms, 
especially dyspnea, cough and asthenia. The course 
of disease is characterized by exacerbations mainly 

due to respiratory tract infections, noxious exposure, 
non-adherence to chronic inhaled medication or 
long-term oxygen therapy, or decompensation of 
associated diseases (2-7). Systemic inflammatory 
changes, weakness and muscle atrophy (8) occur in 
advanced stages of disease. All of these result in 
limited exercise capacity, restriction in activities of 
daily living (ADL) and occurrence of depression (9). 
The reported frequency of depression in COPD 
patients differs between studies (10-55%), but is 
higher than in other chronic diseases and worsens in 
severe or exacerbated forms (10-86%) (10,11). 
The study aimed to evaluate the impact of COPD on 
QoL depending on disease severity, and to assess the 
supposedly positive effects of a pulmonary 
rehabilitation program for COPD patients. 
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Materials and methods 
This research is part of a study conducted at the 
Pulmonology Department of the Timisoara "Victor 
Babes" Hospital, aimed to determine the 
effectiveness of PR on lung function, exercise 
tolerance and QoL in patients with COPD GOLD 
stages II-IV undergoing bronchodilator therapy. The 
inclusion and exclusion criteria had been described 
in a previous publication (12). QoL was assessed 
with the self-administered St George's Respiratory 
Questionnaire (SGRQ), and depression with the 
Beck Depression Inventory (BDI). 
SGRQ, developed by PW Jones et al., is one of the 
most frequently used questionnaires for assessing 
QoL in chronic respiratory diseases (13). The 
questionnaire is structured as follows: Part I 
addresses the symptoms: presence of cough, 
expectoration, dyspnea, wheezing; frequency, 
duration and time of occurrence of dyspnea 
episodes, number of good days/week; Part II 
assesses activity (16 items about activities limited by 
dyspnea) and impacts (26 items), gradually 
following the impact of the disease on ADL, 
psychosocial, professional, material status and 
treatment options. Patients are asked to tick a box 
for each question, and three domain scores and a 
total score are obtained. The highest score is 100 
units, a higher score indicating poorer quality of life 
(14). A minimal decrease in time or an over4-unit 
difference between groups is considered clinically 
significant (15). 
The degree of depression was assessed using a 
specific questionnaire, namely the BDI, the most 
popular depression screening tool (14). The 
assessment consisted of a 21-question interview 
aimed at measuring the depressive symptoms and 
irritability, guilt, fatigability, weight loss, and sexual 
dysfunction. For each question there are 4 answers, 
rated 0-3, and the total score reflects the degree of 
depression. 
The pulmonary rehabilitation program (PRP) 
included 3-5 weekly physical training sessions (25 to 
45 minutes each) for an average period of 12 weeks, 
but not less than 3 weeks, according with previous 
published data (16). After warming-up and 
stretching, patients proceeded to endurance 
exercises, such as treadmill walking or cycling. 
Later on, the patients continued with aerobic 
exercises for respiratory muscle, arm, and lower 
limb training. Strength training included weight 
lifting exercises or the use of multifunctional 
machines. Patients received education about 

diaphragmatic breathing exercises. Intensity of 
exertion was established so that the patients to have 
a dyspnea score between 4 and 8 on the Borg scale. 
Joint educational meetings of the multidisciplinary 
team with the patient groups were organized. 
Results 
The pre-rehabilitation assessment included 141 
patients and 32 healthy subjects. QoL was visibly 
impaired in patients with severe COPD forms (Table 
1). 
 
Table 1. General data and initial assessment. 
Comparison by stages of disease severity 
 
Parameters Heathy 

subjects 
COPD GOLD stage 

GOLD II GOLD III GOLD IV 

No. subjects 32 43 45 53 

No. of 
subjects who 
completed the 
PRP 

 12 29 33 

Mean age, 
years 55.6 62.9 63.1 64.2 

FEV1% 96.2±9.8 64.21±9.5 39.50±5.86 24.49±7.54 

SGRQ score 17.8±5.09 41.07±29.11 70.28±24.37 81.02±6.86 

BDI score 2.5±2.0 17.5±4.22 23.33±8.07 26.6±4.49 

Patients with 
comorbidities 
(no, %) 

9 (28.12) 18 (41.8) 23 (51.1) 38 (71.6) 

 
 The degree of QoL impairment was moderate in 
stage II (41.07) and severe in stages III (70.28) and 
IV (81.02). The most severe depression (score 26.6 
vs 2.5 in healthy subjects) was also recorded in this 
group. We found an average increase of 24.72 units 
from the GOLD COPD stage II group to GOLD 
COPD stage III group (the highest increase, 
equivalent to the most marked alteration in QoL), 
and an average increase of 5.78 units from the 
COPD stage III group to COPD stage IV group. 
Increases in the degrees of QoL impairment were 
encountered in all the three sections assessed by the 
SGRQ (symptoms, activity, and impacts, 
respectively). After the patients underwent all PRP 
phases, QoL reassessment at 6 months revealed 
statistically significant improvements in all 3 groups 
(p <0.05). Thus, significant reductions in the score 
were obtained in each group. In the GOLD COPD 
stage II group the average reduction was -4.38 units, 
in the group GOLD COPD stage III -5.37 units, and 
in the GOLD COPD stage IV -6.75 units. 
The depression score correlated with the SGRQ 
score, both of them being higher in the severe stages 
of disease (Table 2). 
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Table 2. Comparison of QoL and depression 
 measures according to COPD severity stage 
 

COPD 
GOLD 
stages 

QoL score BDI score 

Baseline 6 months 
after PRP Diff Baseline 6 months 

after PRP Diff 

GOLD II 42.46 
(DS±5.98) 

38.08 
DS±5.2 0 

4.38 
17.83 

DS±2.98 
15.66 

DS±2.50 
2.17 

Outpatient 
PRP 42.47 38.67 3.8 17.5 16.25 1.25 

Inpatient 
PRP 42.45 36.9 5.55 18.5 17 1.5 

GOLD 
III 

68.17 
DS±10.52 

62.80 
DS±9.54 

5.37 
22.75 

DS±4.13 
20.72 

DS±4.17 
2.03 

Outpatient 
PRP 66.04 61.26 4.78 21.6 19.2 2.4 

Inpatient 
PRP 70.45 64.46 5.99 23.9 22.2 1.7 

GOLD 
IV 75.33 68.58 6.75 24.84 22.96 1.88 

 
In the groups receiving PRP we found the same 
tendency, with the gradual increase of the average 
score from the COPD stage II group (17.83 units - 
mild depression) to the COPD stage III group (22.75 
units - moderate depression),with the highest score 
recorded in the COPD stage IV group (24.84 units - 
severe depression). BDI administered again 6 
months after PRP revealed a significant 
improvement in average score in all groups, 
respectively a decrease of -2.17 units in the COPD II 
group, -2.03 units in the COPD III group and -1.88 
units in group COPD IV B group. 
Patients who underwent inpatient PRP had a poorer 
QoL than those on outpatient PRP, both at baseline 
and at 6 months. The difference between the 
outcomes of inpatient and outpatient PRP was not 
statistically significant (p> 0.05). Both groups had a 
favorable evolution, respectively with a decrease at 
6 months (Table 3). 
 

Table 3. Comparative statistical analysis of QoL 
evolution after PRP in COPD by disease severity 
stages 
 

Table Analyzed QoL COPD II QoL COPD III QoL COPD IV 

Column A baseline baseline baseline 

vs vs vs vs 

Column B 6 month 6 month 6 month 

Paired t test    

P value <0.0001 <0.0001 <0.0001 

P value summary *** *** *** 

Are means significantly 
different? (P < 0.05) Yes Yes Yes 

One- or two-tailed P value? Two-tailed Two-tailed Two-tailed 

t, df t=7.846 df=11 t=7.722 df=28 t=15.71 df=32 

Number of pairs 12 29 33 

How big is the difference?    

Mean of differences 4.383 5.366 6.755 

95% confidence interval 3.154 to 5.613 3.943 to 6.788 5.879 to 7.630 

R square 0.8484 0.6805 0.8853 

How effective was the 
pairing?    

Correlation coefficient (r) 0.9497 0.9350 0.9816 

P value (one tailed) <0.0001 <0.0001 <0.0001 

P value summary *** *** *** 

Was the pairing significantly 
effective? Yes Yes Yes 
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Of the total of 141 individuals initially assessed, 79 
had one associated disease (56%). More than half 
(64.3%) of the elderly patients (≥ 65 years) had 
comorbidities, some of them having 3 to 5 
associated diseases. The most common chronic 
diseases associated with COPD were: cardiovascular 
diseases (ischemic heart disease, high blood 
pressure, and lower limb arteriopathy), rheumatic 
diseases, neurological diseases, diabetes, obesity, 
sleep apnea. 
Discussion 
Assessment of QoL with SGRQ demonstrated that 
QoL was affected in all COPD groups, and the 
degree of impairment correlated strongly with 
disease severity. However, QoL impairment was 
found even in patients with milder disease stages 
(17). Symptoms may have an earlier age of onset 
when associated with other lung tissue diseases 
besides emphysema (18). The study by Nonato et al. 
showed a significant correlation between COPD 
severity, BODE (Body mass index, airflow 
Obstruction, Dyspnea and Exercise capacity) score 
and QoL, the results being comparable (SGRQ score 
52.3 ± 19.0 regardless of COPD severity) 
(17).Medinas-Amoróset al. also reported that the 
total SGRQ score of 48.26 ± 16.84 correlated with 
the GOLD classification and BODE score. The 
SGRQ score was 44.06 in stage II; 46.68 in stage III 
and 53.37 in stage IV COPD, slightly lower than in 
our study, especially in patients in a very severe 
disease stage (19). 
It is increasingly recognized that, although used as a 
measure of severity in COPD, FEV1 does not 
describe all disease manifestations. Thus, besides 
dyspnea index, exercise capacity index, BODE 
index, Qol assessment is important as it reflects 
patient health status (20). As in bronchiectasis, in 
COPD attempts are being made to find biomarkers 
predictive of unfavorable course, exacerbations and 
QoL impairment (21-23). 
The comorbidities commonly associated with COPD 
further affect the health-related quality of life (24). 
Metabolic disorders and the presence of sleep apnea 
worsen both the respiratory symptoms and the 
associated diseases such as type II diabetes, high 
blood pressure, heart failure (25-29). Along with 
conventional treatment, patients suffering of anxiety 
and depression associated with these chronic 
conditions (30-32) occasionally use complementary 
and alternative therapies and balneal specific 
rehabilitation (33-37). 

Anxiety and depression assessment is important in 
COPD patients. Several scales can be used in this 
respect: Anxiety Inventory for Respiratory disease 
(AIR), COPD Anxiety Questionnaire (CAF), 
Primary Care Evaluation of Mental Disorders 
(PRIME-MD), Patient Health Questionnaire (PHQ), 
Generalized Anxiety Disorder 7-item (GAD-7), 
Hospital Anxiety and Depression Scale (HADS), 
Beck Anxiety Inventory (BAI), and Beck 
Depression Inventory (BDI). In our study, we used 
the BDI, which confirmed depression as a symptom 
in COPD, its severity being correlated with disease 
stages (11). Patients with COPD and depression are 
at higher risk of continuing smoking, progression of 
lung function decline, decreased lung function, 
exacerbations, hospitalizations and death (38). 
Although the disease prognosis is not as gloomy as 
in other lung or infectious diseases, COPD remains a 
condition that carries significant mortality and 
morbidity rates (39-42). 
Conclusions 
The results of this study demonstrate a favorable 
impact of PRP on improving COPD associated 
symptoms, depression, and QoL in all the 3 
monitored COPD patient groups, with statistically 
significant and persistent positive results over time 
(6 months after completion of PRP). QoL 
assessment and recognition of COPD-induced 
depression or anxiety and associated diseases are 
extremely important. Non-pharmacological 
interventions (cognitive behavioral therapy), 
psychoemotional therapy sessions, as well as 
pulmonary rehabilitation programs can improve the 
QoLof COPD patients. 
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Abstract 
Introduction:Periodontitis is an inflammatory disease caused by a multitude of pathogens, that eventually affects the 
entirety of all periodontal tissues and may lead to tooth mobility or even tooth loss. The destruction of said tissues 
occurs via 2 pathways: a direct pathway (defense mechanisms belonging to the pathogens) and an indirect pathway 
(the host’s immune system). Therapy is complex and requires strict follow-ups in order to prevent relapse.  Aim: Our 
objective was to determine whether or not aPDT can be considered to be an effective adjunctive approach to the 
current standard initial treatment method when dealing with periodontitis (scaling/root planing). Methods: We 
performed an electronical search of the PubMed and ScienceDirect data bases starting from January 2014 and up to 
May 2019. Eligibility criteria included English-language systematic reviews and randomized clinical trials which 
evaluated the efficiency of aPDT, and that had been carried out on human subjects with permanent dentition. We 
excluded studies and reviews that were focused on the microbiology and/or immunology in photodynamic therapy and 
also those that used other LASER treatment modalities than aPDT. Results: Current literature displays many opinions 
regarding periodontal therapy with adjunctive aPDT, but it seems to be mainly regarded as a safe, effective and easy-
to-use approach. Conclusion: aPDT seems to be efficient in the treatment of periodontitis when carried out 
additionally to classical scaling/root planing. Residual pockets seem to respond well to aPDT, as opposed to 
subsequent debridement flap elevation and its consequences on hard and soft tissues. However, further studies with a 
stricter treatment protocol and subsequent follow-ups are required in order to obtain a firmer conclusion. 
 
Key words: periodontitis LASER, periodontitis aPDT, periodontitis photodynamic therapy, 
 

 
Introduction 
Periodontitis is defined as an inflammatory disease 
caused by various pathogenic microorganisms, 
which leads to the destruction of all periodontal 
tissues: gingiva, periodontal ligaments, alveolar 
bone and cementum. The destruction occurs not only 
due to the direct damage caused by the pathogens, 
but also due to the indirect destruction produced by 
the host’s immune response. Therapy must be 
multidisciplinary and the main goal is to reduce 
inflammation. 
When left untreated, periodontitis may not only lead 
to tooth mobility and eventually tooth loss, but it can 
also cause other systemic diseases. Being a chronic 
oral infection, periodontitis represents a continuous 
source for subsequent co-morbidities and even 
mortality in respective patients. Examples include 
cardiovascular diseases, cerebrovascular diseases, 
respiratory diseases and low birth weight (1, 2). 

Conventional approach is based on the removal of 
hard deposits and plaque from the root surface by 
subgingival scaling and root planing, thus leading to 
a reduction of the bacterial load in the periodontal 
pocket. Frequent associated consequences to this 
maneuver are bleeding, pain, swelling and overall 
patient discomfort, all of which have a negative 
impact on the postoperative quality-of-life (QoL) 
factor. 
The use of LASERs has evolved since the first 
LASER was introduced in 1985. Research in hard 
and soft tissue LASERs is continuously advancing 
through the discovery of newer wavelengths. 
Nowadays, science has come a long way and has 
been developing increasingly modern devices with 
the aim to improve hemostasis, patient comfort, 
healing and provide less postoperative swelling and 
pain (3).  
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There are many LASERs commercially available 
that advertise to be able to achieve all of these 
positive features. 
It is already known that photodynamic LASER 
therapy is unable to remove subgingival calculus on 
its own. The principle of soft tissue LASER therapy 
is based on the reduction of bacterial population and 
removal of necrotic epithelial tissue (3). In 
antimicrobial photodynamic LASER assisted 
procedures (also known as “aPDT”), LASER energy 
is absorbed by the chromophores within the diseased 
periodontal pocket and transformed into 
photothermic energy. Pathogens contain different 
amounts of wavelength-specific chromophores and, 
according to these, require different LASER 
parameters in order to be neutralised.  
Laser wavelengths can be classified into soft and 
hard tissue LASER types. Soft tissue LASERs are 
the CO2, Nd:YAG and diode LASERs, while 
Erbium-based wavelengths produce effects both on 
soft, as well as on hard tissues. 
Among the LASER types applied in periodontology 
are the CO2-LASER (very efficient in cutting and 
vaporizing soft tissues), the diode LASERs (efficient 
in cutting, decreasing bacterial loads in periodontal 
pockets and hemostasis), Erbium-based LASERs 
(effective in cavity preparations and caries removal, 
as well as the removal of soft and hard deposits from 
root surfaces, furcations and infrabony defects) and 
Nd:YAG LASERs (which have an affinity to 
chromophores similar to that of the diode LASERs, 
thus leading to good bacterial reduction). 
Antimicrobial photodynamic therapy relies on three 
components: photosensitizer, light in a spectrum that 
is appropriate to activate the photosensitizer, and 
oxygen. The photosensitizer is transferred from its 
basic singlet state into an activated singlet state after 
irradiation with a specific wavelength. This reaction 
pathway is recognized as the major course of 
microorganism destruction. As far as the 
photosensitizer is concerned, Methylene blue and 
Toluidine blue O seem to have the strongest 
bactericidal effect among medical photosensitizers 
(4). They are the most commonly used and are very 
efficient in killing Gram-positive and Gram-negative 
periodontopathic bacteria, but also the influenza 
virus, Helicobacter pylori and Candida albicans after 
they are activated by light (5). Thus, it can be stated 
that aPDT is a fairly novel antimicrobial approach 
with less complications and side effects when 
compared to conventional antibiotic therapy, one of 
which's well known side effects is bacterial 

resistance. Thus, LASER-assisted therapy seems to 
be a very desirable approach in contemporary 
dentistry, which helps keep treatment at a minimally 
invasive level. 
The question that arises is if aPDT is effective as an 
adjunctive approach to the current standard 
treatment method of periodontitis cases. Therefore, 
our objective in this systematic review was to assess 
the efficiency of photodynamic therapy when 
treating periodontitis in a combined fashion: 
standard scaling/root planing with additional aPDT. 
 
Methods 
Search strategy and selection criteria 
We performed an electronical search of the PubMed 
and ScienceDirect data bases starting from January 
2014 and up to May 2019. Our aim in this 
systematic review was to assess the clinical 
outcomes of aPDT when used as an adjunctive to 
scaling and root planning in periodontal treatment. 
The following eligibility criteria was established: 
systematic reviews and randomized clinical trials 
which evaluated the efficiency of aPDT. Our search 
was limited to the last 5 years (January 2014 - May 
2019) and only took studies in human population 
with permanent teeth into account. Also, only 
articles that were published in English were 
included. The search protocols on the different 
databases were similarly constructed, respective to 
each site’s individual search engine design. The 
following key word constructions were used: 
periodontitis LASER, periodontitis aPDT, 
periodontitis photodynamic therapy. We did not 
include studies and reviews that investigated the 
effects of the photodynamic therapy from a 
microbiological or immunological point of view. 
Moreover, all studies that used LASER treatment 
modalities other than aPDT were also not included 
in this review (mainly those using CO2, Nd:YAG 
and Erbium-based LASERs). 
 
Study selection and data extraction 
Initially, 10 articles were found on ScienceDirect 
and 93 articles on PubMed. After excluding all 
articles that did not meet our inclusion criteria, a 
total of 23 articles remained. All articles were either 
systematic reviews or randomized clinical. After 
applying the above mentioned exclusion criteria, 8 
articles about aPDT remained, 7 of which were 
systematic reviews and 1 was a randomized clinical 
trial. In the aforementioned 7 articles there were 47 
studies involved.  
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Data extracted from the included studies contained: 
general information about the publication (year, 
author), number of patients taken into consideration, 
treatment-related information (type of LASER used 
and its characteristics, treatment duration, number of 
meetings) and clinical outcomes (Table 1). 
Results 
Current literature contains a wide range of results 
concerning treatment options in periodontitis. aPDT 
is mainly regarded as being a safe and easy-to-use 
approach.  
The review of Fahim Vohra et al. (6) showed that 
aPDT was effective as an adjunct approach to SRP 
(i.e., scaling and root planing) in aggressive 
periodontitis – now considered to be an outdated 
diagnostic - in generally healthy patients. More 
randomized clinical trials with properly defined 
control groups are needed to assess the best 
parameters for adjunctive aPDT application. 
The review of Dong Xue (7) showed a significant 
improvement in PD (i.e., probing depth) and CAL 
(i.e., clinical attachment level) gain after the usage 
of SRP with aPDT in non-smoking patients. 
However, more trials with clearer treatment 
protocols and similar study designs are 
recommended to reduce bias.  
The review of Zohaib Akram et al. (8) showed that it 
was debatable whether or not aPDT was effective. 
Due to the reduced sample size and high 
heterogeneity of the studies, it is necessary to be 
cautious with the interpretation of the outcomes and 
further trials are needed to obtain a more convincing 
conclusion. 
The article of M. Meimandi et al. (9) contained 16 
studies, out of which 9 were included in this review. 
5 out of these 9 clinical trials showed a significantly 
better outcome of periodontal parameters after SRP 
with aPDT (10-14), while 1 study showed short-term 
efficiency (15). The other 3 studies (16-18) showed 
no significant difference regarding the clinical 
outcomes when SRP was combined with aPDT or in 
comparison with SRP alone. In most of the studies, 
bleeding on probing (BoP) was improved after 
additional LASER application. Further studies with 
higher homogeneity and clearer treatment protocols 
are needed to firmly conclude efficiency.   
The systematic review of E. Souza et al. (19) 
concluded that further clinical trials which include 
aggressive periodontitis patients are needed and that 
the follow-up should be carried out on a time frame 
longer than 6 months. Also, a strict treatment 
protocol should be set in order to reach stronger 

evidence regarding aPDT efficiency. Identifying a 
most effective number of necessary 
applications/sessions could contribute to clarifying 
treatments protocols. 
The systematic review of Dong Xue et al. (20) 
concluded the following: 4 studies (21- 24) showed 
a positive outcome for the adjunctive use of aPDT, 
while 2 studies (25, 26) showed no additional 
benefits for adjunctive aPDT. The clinical trials 
show a significant improvement of the clinical 
parameters after SRP with adjunctive aPDT when 
smokers are not involved.  
The study of Betsy and Joseph et al. (27) determined 
aPDT to be efficient as an adjunctive therapy to SRP. 
It showed improvements in the gingival index and 
gingival bleeding index after 1 month of treatment, 
and also an enhancement of PD and CAL after 3 and 
6 months, respectively, after aPDT.  
Conclusions 
Regarding all conclusions of the presented studies, it 
can be stated that aPDT is efficient when carried 
additionally to standard SRP, especially regarding 
gingival bleeding. Also, residual pockets might be 
alternatively treated with aPDT (as opposed to 
subsequent SRP/debridement flap elevation, which 
may lead to increased hard/gingival tissue loss). 
Furthermore, patients with HIV and chronic 
periodontal infections might have additional benefits 
when adjunctive aPDT is used.  
In the case of the disease formerly classified as 
“aggressive periodontitis”, aPDT cannot replace the 
antibiotic adjunctive treatment, a fact confirmed by 
better clinical outcomes when antibiotics rather than 
aPDT were used additionally to SRP. In most of the 
studies, adjunctive aPDT demonstrated better 
outcomes in PD, CAL gain and gingival bleeding. 
However, aPDT efficiency seems to be 
compromised in smokers. It has no reported side 
effects. If side effects appear, they seem to be related 
to allergic reactions to the photosensitiser.  
All outcomes have to be interpreted with great 
caution due to the heterogeneity among the studies. 
More studies with a strict treatment protocol are 
needed to strengthen the current positive conclusion, 
as well as to assess the best treatment parameters for 
establishing a future firm therapeutic protocol. 
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Table 1. General information about the studies included in this article. 
Author/Date Concept/theoretical model Context/Setting/Sample Control groups 

Fahim Vohra & Zohaib 
Akram/2015 (6) 

Systematic Review 5 studies - aPDT performed adjunct 
to SRP; 2 studies – aPDT alone 

SRP alone and SRP + 
ABX 

Dong Xue & Ying 
Zhao/2016 (7) 

Systematic Review & Meta-
analysis 

4 studies – SRP + aPDT, non-smoker 
and smoker 

Only SRP 

Zohaib Akram & Tahira 
Hyder/2017 (8) 

Systematic Review & Meta-
analysis 

SRP + aPDT SRP + ABX 

Mansour Meimandi & 
mohammed Reza Talebi 
Ardakani/2017 (9) 

Literature Review [1] PDT, SRP + aPDT,  
[2] SRP + aPDT, 
[3] SRP + aPDT, 
[4] SRP + aPDT, 
[5] SRP + aPDT, 
[6] SRP + aPDT, 
[7] SRP + aPDT, 
[8] SRP + aPDT, 
[9] aPDT; aPDT + PS, 
[10] SRP + aPDT (HIV), 
[11] SRP + aPDT, 
[12] SRP + aPDT, 
[13] SRP + aPDT, 
[14] SRP + aPDT, 
[15] 1x TB + aPDT, 
[16] SRP + PS; SRP + aPDT. 

- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- SRP, 
- No aPDT, 
- SRP. 

Emmanuel Souza & Ana 
Claudia Madeiros/2015 (19) 

Systematic Review & Meta-
analysis 

SRP + aPDT SRP 

Betsy Joseph & Chandra 
Sekhar Prasanth/2014 (26) 

Randomized Clinical Trial SRP + aPDT SRP 

Dong Xue, Lu Tang/2017 
(20) 

Systematic Review & Meta-
analysis 

SRP + aPDT SRP 
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Abstract 
Introduction: Temporomandibular disorders are complex pathologies with multifactorial aetiology. Due to this 
matter, different therapeutic approaches have been developed, one of them being physical therapy (also known as 
physiotherapy).  Low-level laser therapy is often used in treating musculoskeletal diseases, TMJ pain and, although the 
exact mechanism of LLLT has not yet been completely elucidated, it seems that this kind of therapy induces analgesic, 
anti-inflammatory and bio-stimulating effects. The aim of this study was to create an update of scientific literature 
regarding the clinical use of LLLT in patients with temporomandibular disorders, and to identify the impact of this 
therapy on reducing pain in the masticatory muscles. Methods: A research of literature was performed - articles 
published over the last 10 years (January 2009 until December 2019) were searched for by introducing a combination 
of different keywords on the PubMed and ScienceDirect databases. Results: A total number of 294 articles were 
found. After applying inclusion and exclusion criteria, 28 articles were taken into consideration for our study, and 
among them, 9 were systematic meta-analyses or literature reviews and 19 were clinical studies. Conclusion: Low 
level laser therapy may effectively reduce pain in patients suffering from muscular- and/or joint-specific TMDs, but 
the effect appears to last only for a short period of time, and can be achieved only in less complex cases.  LLLT may 
also improve oro-facial functions by reducing muscular activity. This research also reveals the need for better-
designed clinical trials with larger sample sizes, in order to evaluate the efficacy of LLLT on improving the signs and 
symptoms of TMDs. 
 
Key words: Low-level laser therapy, temporomandibular disorders, muscle pain, 
 

 
1. Introduction 

Temporomandibular muscles and join disorders 
(TMDs) represent a complex pathology in the 
craniofacial region that affects more that 10% of the 
population worldwide (1). Typical signs and 
symptoms of this condition include muscle and joint 
pain, headache, limitation and/or deviation in the 
range of motion of the mandible, tenderness of 
masticatory muscles and temporomandibular joints, 
as well as joint noises (2). 
Several classifications of the TMDs can be found in 
literature. The most common classification is the one 
proposed by the International Association for the 
Study of Pain: myofascial pain, myiositis, muscle 
spasm and muscle contracture are considered to be 
Temporomandibular Muscle Disorders, while disk 
displacements with or without reduction, TMJ 
subluxation or disclocation, ostheoarthrosis, 
ankylosis, traumatic injuries and neoplasma are 
considered Temporomandibular Joint Disorders (2). 
 

As the aetiology of TMDs is considered to be 
multifactorial, different approaches have been 
developed, such as occlusal equilibration, manual 
therapy, occlusal splint therapy, and physical therapy 
(1). 
Low level laser therapy (LLLT) is a non-surgical 
treatment that uses a non-thermal type of light, 
which has been put under the spotlight in the last 
few years, due to its easy protocol of application, 
limited number of necessary sessions and minimum 
contraindications. Low-laser therapy is often used in 
treating musculoskeletal diseases and TMJ pain. 
Although the exact mechanism of LLLT is not 
completely elucidated, it seems that this kind of 
therapy has an analgesic, anti-inflammatory and bio-
stimulating effect (3). 
The aim of this study was to create an update of the 
scientific literature concerning the clinical use of 
LLLT for patients with temporomandibular 
disorders, and to identify the impact of this therapy 
on reducing the pain of the masticatory muscles. 
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2. Methods 
2.1 Search strategy. We systematically searched for 
scientific articles on the PubMed and ScienceDirect 
databases. Our search interval included the last 10 
years, starting from January 2009 until December 
2019. In our electronical search, we used a 
combination of the following search terms: 
“temporomandibular disorder”, “TMD”, 
“temporomandibular joint disorder”, “TMJ 
disorder”, “TM disorder”, “low-level laser therapy”, 
“LLLT”, “laser therapy”, “diode laser”. We 
performed the last search in December 2019. 
Before initiating the search, we took into 
consideration the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
statement guidelines (4). 
2.2 Selection criteria. Inclusion criteria were as 
follows: a) studies in which LLLT was the treatment 
for TMD; b) meta-analysis studies; c) articles 
written in English; and d) randomized clinical trials 
including patients with TMD. Exclusion criteria 
were as follows: a) abstracts that did not report data 
for the outcomes of interest; b) studies with 
participants suffering from systemic disease or with 
pain not related to TMJ. 
2.3 Data extraction.  A screening of the possible 
relevant titles and abstracts was performed by all the 
authors involved in the present research.  
Afterwards, the full-text was obtained for the articles 
taken into consideration. We extracted different data 
like: general information about the publication (year, 
author), number of the patients taken into 
consideration, treatment related information (type of 
device used and its characteristics, duration, number 
of meetings) and clinical outcomes regarding the 
effect of low-level laser therapy on patients with TM 
disorders.  
 
3. Results 
A total number of 294 articles were found. After 
applying the inclusion and exclusion criteria, 28 
articles were taken into consideration for the present 
study.  
 
4. Discussion 
Although there is a multitude of treatment options 
available for TMDs, low level laser therapy is 
considered to be a promising approach, being able to 
relieve pain soon after application (a few minutes 
after) (15). 
The aim of this study was to review literature in the 
above mentioned time frame and to create an update 

regarding the clinical use of LLLT for patients with 
temporomandibular disorders. We also indented to 
identify the impact of this type of therapy on 
reducing muscle pain in patients suffering from this 
pathology.  
Out of the 28 articles included, 9 were meta-
analysis, systematic reviews, or literature reviews 
(3,5,6,25,26,28,29,30,32) and 19 were clinical trial 
studies 
(7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,31
). Therefore, the authors analyzed the articles 
included in this research and organized the findings 
based on topic and on answering on some focused 
questions. 
 
Which is the mechanism of action and what are the 
indications for LLL Therapy? 
Although the exact mechanism of action of LLL 
therapy is not clear, there are several theories 
explaining its function in more detail. One theory 
suggests that analgesia occurs as a consequence of 
minimizing the PGE2 level, one of the most 
important proinflammatory mediators in our body 
(5). More than that, laser irradiation levels-up the 
synthesis of ATP and generates reactive oxygen 
radicals, which leads to the inhibition of COX-2, the 
enzyme responsible of synthesizing PGE2 (3,6). 
Another theory is focused on the effect of the laser 
on neuronal cells by disrupting their physiology and 
altering the axonal flow, a reversible process that 
causes no nerve damage and manages to interrupt 
pain formation (5,7). 
LLLT’s main indications in TM disorders are: pain 
in TMD, presence of joint sounds, sensitivity of 
masticatory muscles and alteration of mandibular 
function (15). 
 
What are the working protocols for LLL therapy in 
TMD? 
Regarding the working protocols, we noticed 
different approaches depending on laser type, 
wavelength and TMD severity. These were 
summarized in Table 1.  
 
What are the effects of LLL therapy on masticatory 
muscles? 
Muscular activity increases in TMDs, leeding to 
pain and limitation of jaw movements. As a result, 
sensitivity or pain of the masticatory muscles and 
TMJs are the main complaints of patients suffering 
from temporomandibular disorders (11). 
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One study concentrated on masticatory muscles and 
used electromyography (EMG) to evaluate muscle 
activity before and after low-level laser therapy, but 
no significant differences were found for the maseter 
and temporal muscle; the only improvement 
obtained was pain reduction (13). In another study, 
published by the same authors (11), muscle 
relaxation for both temporal and maseter muscle was 
obtained, but only in the case of the superior head of 
the masseter muscle sensitivity was reduced. 
Although there were no significant modifications in 
mouth opening, after scanning the patients with T-
Scan™ III (Tekscan, Inc., Boston, USA), even 
distribution of occlusal contacts (50% on each side) 
was demonstrated after LLL therapy. 
 
Other studies (12,15) reported an improvement in 
pain symptoms and EMG activity of both masseter 
muscles in habitual occlusion, but no significant 
changes in the temporal muscle or mandibular 
function were identified. 
When evaluating orofacial functions after LLL 
therapy, Haddad Leal de Godoy et al. (13) obtained 
pain relief for all fibres of the temporalis and 
masseter muscle, except for one patient, who 
continued to report pain in the middle masseter head. 
They also observed unmodified occlusal loading, 
maximum bite force and occlusal contact area after 
LLLT. This data is summarized in Table 2. 
 
What other results can be obtained after LLL 
therapy in TMDs? 
The main effect of this therapy is the reduction of 
pain, which was demonstrated by many studies (7, 9, 
11, 12, 16, 17, 18, 19, 20), but also a positive 
psychological effect of laser therapy was obtained in 
the placebo group. Pain relief and an increase of the 
values of mandibular movement ranges after a single 
laser application was also observed by Santos et al. 
(15). 
Concerning the duration of pain relief, LLLT is 
considered to be a rapid means of reducing pain, 
with effects appearing immediately after treatment, 
but pain recurrence occurred to some degree, thus no 
long-term effect has been identified so far (8).  
Low-level laser therapy also has the capacity of 
improving mouth opening, which can be frequently 
observed in TMD patients. A significant 
improvement of the maximum mouth opening after 
treatment was observed (9,17,18,19), except for one 
study (19) which reported a non-significant increase 
in the LLLT group, as well as in the placebo group. 

Although one research study (16) concluded that 
only pain reduction was obtained after using LLLT, 
without any modification of the maximum bite force, 
occlusal load and occlusal contact area, another 
study (11) obtained (using T-Scan™ III, Tekscan, 
USA, after LLLT) important differences regarding 
the distribution of occlusal contacts after treatment, 
namely approximately 50% on each side. 
 
Studies also reported the reduction of joint sounds 
that are frequently present in TMD patients. Sayed et 
al. (18) observed that, alongside pain relief and an 
increase of the active range of motion, joint sounds 
were also reduced after LLLT. 

 
Does the use of LLL therapy cause adverse effects? 
One comparative study regarding the effects of  
LLLT and red and infrared led therapy (9) reported 
an increase of temperature during irradiation, 
followed by a cooling for 3-4 minutes, until initial 
temperature was reached again, concluding that 
LEDs can be a good alternative to LLLT. 
 
No other studies declared any side effects during or 
after LLLT, or they were not reported. 
 
5. Future/ongoing research 

 
Many studies are currently ongoing 
(21,22,23,24,10), evaluating the effects of low-level 
laser therapy in patients with temporomandibular 
disorders, all of them containing a large sample size 
in order to increase the relevance of future data. 
 
6. Conclusion 

 
Based on the findings of this literature research we 
can conclude that low level laser therapy may 
effectively reduce pain for patients suffering of 
muscular and joint TMDs, but the effect appears to 
be only shortly maintained, and only for less 
complex cases. Furthermore, LLLT may also 
improve oro-facial functions, reducing muscle 
hyperactivity. This literature update also highlights 
the need for better-designed clinical trials with larger 
sample sizes, in order to evaluate the efficacy of 
LLLT on improving the signs and symptoms of 
TMDs. 
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Table 1. Working protocols for LLLT 
Author Type Wavelength 

(nm) 
No. of 
subjects 

Irradiation site 
 

No.of irradiations Exposure 
time 

Melchior et 
al. 

Gaalas 780 12 4 points: 3 points for the upper, 
medium and lower thirds of 
masseter m., 1 point for the 
anterior region of temporalis 
m. 

8 sessions, 2 
sessions/week 

40 sec/point 

Rodrigues et 
al. 

Gaalas 780 89 3 points: upper, middle and 
lower masseter m. 
3 points: anterior, middle and 
posterior fibres of the anterior 
temporal m. 
5 points for TMJ, lateral pole. 

8 sessions, 2 
sessions/week 

20 sec/ 
point for the 
muscles 
50 sec/ 
point for 
TMJ 

Panhoca et 
al. 

Led 
Infrared 
led 

630 
 
850 

30 5 points: 3 around TMJ, 1 
point for the temporal m., 1 
point for the masseter muscle 

8 sessions, twice a 
week 
 

60 sec/point 

De Godoy et 
al. 

Diode 
laser 

780 9 4 points: 3 points for the 
superior, medial and inferior 
heads of the masseter m., 1 
point for the anterior temporal 
m. 

12 sessions, 2 
sessions/week 

20 sec/point 

De Godoy et 
al. 

Gaalas 780 16 4 points: 3 for the superior, 
medial and inferior heads of 
masseter m., 1 point for the 
anterior temporal m. 

12 sessions, 2 
sessions/week 

20 sec/point 

Hotta et al. Gaalas 780 10 Chinese acupuncture points: 
ig4, c3, e6, e7 

10 sessions, once a 
week 

20 sec/point 

 
              Table 2. Effects of LLLT on muscles 

Author Masseter m. Temporal m. Mandibular function Follow-up 

De Godoy 
et al. 

m. relaxation 
↓sensitivity of the superior 
head of the right masseter m. 

m. relaxation 
no significant 
difference in m. 
sensitivity 

Nonsignificant increase in 
mouth opening; 
↑distribution of occlusal 
contacts 

6 weeks 

Rohlig et 
al. 

↓pain, except from 1 patient—
moderate pain in the masseter 
middle  

↓pain for all heads Unmodified occlusal contact 
area, occlusal pressure and 
maximum bite force 

4 weeks 

De Godoy 
et al. 

↓pain 
No changes in EMG activity 

↓pain 
No changes in EMG 
activity 

Not evaluated  6 weeks 

Hotta et al. ↓pain 
↓EMG 
 

No significant changes 
 

No significant improvement 1 month 
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Abstract 
Cardiovascular diseases continue to cause the highest mortality in Europe, among both men and women. Ischemic 
heart disease is responsible for most of these deaths. An important role in decreasing mortality and improving the 
prognosis of patients diagnosed with this disorder is played by cardiovascular rehabilitation programs. The short 
hospitalization period of patients with acute coronary syndromes who undergo revascularization procedures (in-
hospital rehabilitation) becomes extremely useful to determine the cardiovascular risk factors underlying the 
development of these diseases and to implement lifestyle changing measures. Patients with ischemic heart disease 
included in rehabilitation programs will not only have the advantage of an increased exercise capacity, but they will 
also be monitored by qualified medical personnel for the evolution of cardiovascular risk factors. We aim to 
summarize the objectives to be targeted regarding these risk factors in the presence of a patient with ischemic heart 
disease included in cardiovascular rehabilitation programs. 
 
Key words: cardiovascular risk factors, cardiovascular rehabilitation, 
 
 
 

1. Introduction 
Cardiovascular diseases continue to cause the 
highest mortality in Europe, among both men (41%) 
and women (49%) (1) while remarkable progress 
has been made over the past 25 years to reduce 
inequalities between the different European regions 
in terms of socioeconomic conditions (2). Ischemic 
heart disease is responsible for most of these deaths 
(1). An important role in decreasing mortality and 
improving the prognosis of patients diagnosed with 
this disorder is played by cardiovascular 
rehabilitation programs (3). The short 
hospitalization period of patients with acute 
coronary syndromes who undergo revascularization 
procedures (in-hospital rehabilitation) becomes 
extremely useful to determine the cardiovascular 
risk factors underlying the development of these 
diseases and to implement lifestyle changing 
measures. Patients with ischemic heart disease 
included in rehabilitation programs will not only 
have the advantage of an increased exercise 
capacity, but they will also be monitored by 
qualified medical personnel for the evolution of 

cardiovascular risk factors. At the same time, 
compliance and persistence to the recommended 
medication, which acts on these factors and has 
cardioprotective effects (antiplatelet drugs, statins, 
beta-blockers, angiotensin converting enzyme 
inhibitors/sartans) are important (4). The main 
cardiovascular risk factors are smoking, unhealthy 
diet, hypertension, diabetes mellitus, dyslipidemia, 
obesity, metabolic syndrome, sedentary lifestyle and 
psychosocial stress. Ideally, the so-called “new 
cardiovascular risk factors” and associated diseases, 
especially autoimmune disorders, should also be 
taken into consideration (4,5,6).  
The new European guidelines that address classical 
risk factors propose extremely ambitious targets for 
patients with very high cardiovascular risk, this risk 
class being specific to patients with ischemic heart 
disease. In what follows, we will summarize the 
objectives to be targeted regarding these risk factors 
in the presence of a patient with ischemic heart 
disease included in cardiovascular rehabilitation 
programs. 

              
 

The control of cardiovascular risk factors – an essential component of the rehabilitation of patients 
with ischemic heart disease. What are the current targets? 
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Hypertension 
 

 
Currently, this extremely important risk factor 
causes the highest cardiovascular mortality (7). All 
patients with blood pressure values higher than 
140/90 mmHg should be advised to make lifestyle 
changes, as well as to follow drug therapy. In the 
case of patients aged over 80 years, treatment 
should be initiated only if the systolic blood 
pressure value is higher than 160 mmHg (8). Thus, 
it is recommended to consume less than 1500 g 
salt/day, optimally less than 1000 g/day, which can 
contribute to decreasing systolic blood pressure by 
up to 5-6 mmHg (9). At the same time, regular 
physical exercise, either aerobic or resistance 
exercise, may induce a decrease in systolic blood 
pressure between 4 and 8 mmHg (9). European 
recommendations regarding the therapeutic targets 
that should be reached by combining lifestyle 
changing measures with drug therapy are less than 
130 mmHg for systolic blood pressure, but not less 
than 120 mmHg, for the general population (8). For 
patients aged over 65 years and those with chronic 
kidney diseases, the target is less than 140 mmHg, 
but not less than 130 mmHg, if these values are 
tolerated. For all patients with hypertension, the 
diastolic blood pressure value should be less than 80 
mmHg, but not less than 70 mmHg (8). 
 
Dyslipidemia 
 
 The main therapeutic target that will be taken into 
consideration for the treatment of dyslipidemia will 
be LDL cholesterol, because both primary and 
secondary prevention studies have demonstrated 
that the lower its value, the lower the risk of 
cardiovascular events (4,10). The targets that should 
be reached are: LDL cholesterol < 3 mmol/l (< 116 
mg/dl) for subjects with a low risk, LDL cholesterol 
< 2.6 mmol/l (< 100 mg/dl) in the case of moderate 
risk, LDL cholesterol < 1.8 mmol/l (< 70 mg/dl) in 
the presence of high cardiovascular risk, LDL 
cholesterol < 1.4 mmol/l (< 55 mg/dl) or a reduction 
of at least 50% of the initial value in subjects with a 
very high risk (10). 
 
 
 

 
 
Diabetes mellitus 
 
 
 Obviously, patients with diabetes mellitus should 
strictly follow the specific dietary measures 
recommended by the diabetologist.  
 
Systolic blood pressure values will be lower than 
130, but not lower than 120 mmHg, and diastolic 
blood pressure values will be lower than 80 mmHg 
(without decreasing below the value of 70 mmHg) 
(11). Glycated hemoglobin will be reduced to less 
than 7% (11). 
 
 
Obesity and metabolic syndrome 
 
Patients with coronary diseases will be informed 
that both overweight and obesity are associated with 
an increase in the risk of death caused by 
cardiovascular diseases (4).  
 
Mortality of any cause is reduced when the body 
mass index is 20-25 kg/m2 (in persons aged < 60 
years), and an additional reduction of weight does 
not lead to a decrease in cardiovascular risk (4).  
 
At the same time, patients should know the fact that 
reaching and maintaining normal weight also has a 
favorable effect on other cardiovascular risk factors 
(hypertension, dyslipidemia, diabetes mellitus) (4). 
For overweight and obese adults, counseling and 
calorie restriction are recommended to reach and 
maintain weight loss (12).  
 
Recently, it was demonstrated that regardless of the 
body mass index value, persons with metabolic 
syndrome have a higher risk of developing ischemic 
heart disease than their healthy peers (13).  
 
In contrast, regardless of the presence of metabolic 
syndrome, overweight and obese persons had a 
higher risk of coronary diseases than normal weight 
persons (13). These findings entail the concept of 
“metabolically healthy obesity”, which encourages 
obesity fighting strategies in the population (13). 
 
 
 
 



 

  22  
 

 
Smoking 
 
Many patients with acute coronary syndromes are 
smokers. They should be made aware of the 
implication of smoking in the pathogenesis of 
ischemic heart disease. Quitting smoking is the most 
effective cardiovascular prevention method in terms 
of cost-effectiveness ratio (4).  
 
This is why during the entire rehabilitation program, 
the so-called strategy of the “five Aces” should be 
applied: A-ASK – the patients will be inquired on 
the occasion of each visit to the doctor about their 
smoking status; A-ADVISE – all subjects will be 
advised to quit smoking; A-ASSESS – determining 
the degree of dependence and willingness to quit 
smoking for each individual; A-ASSIST – 
establishing together with the patient smoking-
quitting strategies, including a deadline for quitting 
smoking, behavioral counseling and 
pharmacological support; and A-ARRANGE – 
developing a follow-up program (4). In order to 
emphasize the importance of quitting smoking, we 
will give the example of the results of a meta-
analysis published in 2018 (14). Its data 
demonstrate that men who smoke about a cigarette 
per day have a 48% higher risk of coronary disease 
than non-smokers and a 25% higher risk of stroke 
(14). Estimates are even higher for women: 57% for 
ischemic heart disease and 31% for stroke compared 
to never smokers (13). In fact, the conclusion is that 
persons who smoke about a cigarette per day have 
about 40-50% of the cardiovascular risk associated 
with smoking 20 cigarettes per day (14). 
 
Stress 
 
Regarding the psychosocial status of patients with 
coronary diseases, the ESC guidelines on 
cardiovascular disease prevention recommend 
establishing the presence of diseases such as 
anxiety, depression, as well as of a lower 
socioeconomic status, workplace or family stress, 
type D personality, social isolation (4). The presence 
of these conditions contributes to decreasing 
adherence to cardiovascular rehabilitation programs 
and drug treatment. The fact that the cardiovascular 
rehabilitation team must include a psychiatrist and a 
psychologist is well known. All these patients 
should receive counseling from them. 
 

 
Healthy diet 
 
 All patients must be advised to adopt a healthy diet, 
rich in vegetables, fruit, walnuts, integral cereals, 
plant proteins and fish, and poor in trans fats, red 
meat and processed red meat, refined carbohydrates 
and sweetened beverages (4). Obviously, in 
establishing concrete measures, the dietician as a 
member of the rehabilitation team will also take into 
consideration the presence of hypertension, diabetes 
mellitus, dyslipidemia, obesity. 
Sedentary lifestyle represents one of the most 
important cardiovascular risk factors, which is why 
by including patients with coronary diseases in 
long-term exercise training programs, this factor 
will be effectively fought. 
 
 
Conclusion 
 
In conclusion, including patients with coronary 
diseases in cardiovascular rehabilitation programs 
can contribute to reaching the therapeutic targets 
indicated by guidelines on the control of 
cardiovascular risk factors responsible for the 
development of these diseases.  
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Abstract 
Acute disseminated encephalomyelitis (ADEM) is a disease mainly affecting children, however, adult cases have been 
also reported. The disease represents a demyelinating disorder of the central nervous system, with a monophasic 
evolution and mostly full recovery. Mortality is documented at only 2%, but there are risks of complications in the 
acute phase, mostly due to the vast number of lesions and their distribution in the cerebrum. We present the case of a 
40 year-old female patient who presented with visual impairment, coordination issues with walking difficulties, 
hypoesthesia of the entire body, back and upper limbs paresthesia, upper limbs and torso tremor as well as speech 
impairment. Symptoms appeared on the same day after discharge from the Infectious Disease Hospital where she was 
treated for viral meningitis. MRI findings on admission described multiple demyelinating lesions located bilaterally in 
the white matter and in the cervical spine. The patient was started on high dose parenteral methylprednisolone 1g/day 
for 5 days and afterwards was switched to oral corticoids with dose tapering over a period of 40 days. Rehabilitation 
treatment was started during hospitalization and continued after discharge. Evolution was favorable, with almost 
complete recovery, the patient presenting with only minor hypoesthesia of the torso at discharge. 
 
Key words: acute disseminated encephalomyelitis, ADEM, meningitis, rehabilitation, 
 
 
 

1. Introduction 
 
Acute disseminated encephalomyelitis (ADEM) 
represents a demyelinating disorder commonly 
believed to be immune-mediated. It mostly affects 
the white matter of the brain and the spinal cord and 
is usually preceded by an infection (1, 2).  
The incidence is 0.4/100.000/year, mostly appearing 
in younger individuals, under the age of 20 with 
mean age of presentation being 5 to 8 years, 
however, cases have also been documented in adults 
ranging between the ages of 18 and 82 (2, 4). 
Incidence among genders is almost equal, with a 
slight male predominance (2). Seasonal distribution 
suggests only a moderate increase during winter and 
spring time (2). Mortality rates are currently 
considered to be low, at approximately 2% (2), death 
occurring mostly in fulminant cases (3). 
The risk of developing ADEM resides in the 
individual’s genetic composition, as well as the 
exposure to various microorganisms.  

In most cases the disease appears after a viral or 
bacterial infection (4). Implicated microorganisms 
include CMV, EBV, herpes simplex virus, HIV, 
influenza, enterovirus and measles -previously 
considered the main virus leading to the 
development of ADEM (1, 5).  
Clinical manifestations are comprised of multifocal 
neurological abnormalities, reflecting the 
widespread involvement of the nervous system (2). 
Complications, although rare, can lead to fatal 
consequences such as respiratory failure due to 
brainstem involvement (2).  
The difficulty in diagnosing this particular disease is 
due to the lack of a specific test or laboratory finding 
and changes present on imagistic studies such as 
MRI are not pathognomonic for ADEM (1). 
Furthermore, differentiating from a first episode of 
multiple sclerosis is often times impossible. 
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2. Case presentation 
We present the case of 40 years-old female admitted 
to the Neurological Emergency Department with the 
following complaints: visual impairment (difficulty 
in focusing), coordination issues with gate 
abnormalities, hypoesthesia of the entire body, 
paresthesia of the back and upper limbs, tremor of 
the upper limbs and speech impairment. The patient 
had no history of chronic pathologies, but was 
recently discharged from the Infectious Disease 
Hospital where she was successfully treated for an 
acute episode of viral meningitis of unknown 
etiology. 
The symptoms started nine days prior to admission, 
on the same day she was discharged from the 
Infectious Disease Hospital with paresthesia and 
hypoesthesia of the back and right upper limb, after  
which extended to the left upper limb and was 
accompanied by visual impediment. The 
ophthalmologic consult revealed slight papillary 
focal edema and retinal nervous fibers edema. Five 
days before admission, the patient started developing 
both resting and intentional tremor of the upper 
limbs. Two days before admission was noted the 
debut of coordination impairment of the lower limbs 
with walking difficulties and the hypoesthesia 
engulfing the whole body. The day before 
admission, the patient shows muscle weakness, thus 
rendering independent walking impossible. On the 
day of admission, speech impediment in the form of 
dysarthria had developed. 
The cerebral contrast MRI conducted describes 
multiple demyelinating lesions located in the with 
subcortical matter, periventricular bilateral, left 
internal capsule, right external capsule, cerebral 
peduncle, middle cerebellar peduncle, corpus 
callosum and medial spinal column. Some lesions 
present DWI contrast diffusion restriction (figure 1 
a, b).                      
Upon admission the patient presented with normal 
BMI, normal BP and respiratory values and urinary 
retention (the patient describing difficulty in 
coordinating urinary emission). The first neurologic 
examination showed normal mental status, 
temporally and spatially oriented, no signs of 
meningeal irritation. The patient presented postural, 
action and resting tremor located at the upper limbs, 
normal visual field, difficulty in visual focus, normal 
eye movement, hypoesthesia of the right hemiface, 
no sign of facial palsy, bilateral horizontal 
exhausting nystagmus, unsteady gait, possible only 
with bilateral help, decreased motor strength (4/5 in 

both lower limbs and 4+/5 in the upper left limb), 
bilateral dysmetria with hypermetria during finger to 
nose test and heel to shin test, exaggerated reflexes 
in both upper limbs, abolished abdominal reflexes, 
Babinski sign positive bilaterally, hypoesthesia of 
the whole body, paresthesia located in the back and 
superior limbs and dysarthria. 
The patient was placed on high dose corticoid 
treatment, starting with 1 g a day of 
methylprednisolone administered intravenously for 
five days, followed by a dose of 16 mg po with a 
rate of 2-1-0 for three days, then 1-1-0 for five days 
and followed by further gradual tapering (30 days in 
total).  

Fig. 1a: Axial T2 MRI shows lesions in the left white 
matter. 

Fig. 1b: Coronal T2 FLAIR MRI shows multiple 
lesions. 
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During her stay the patient received physical and 
occupational therapy with emphasize on 
coordination and reestablishment of muscle force 
and walking exercises. Bed exercises where 
performed during the first days with both passive 
and active mobilization and afterwards introducing 
stretching exercises. Both fine and gross motor skill 
exercises where done daily under the surveillance of 
a specialist. Our aim was also to restore efficient and 
independent functional walking, rehabilitation being 
done in order to obtain a coordinated gait and 
increased walking distance.  
During hospitalization a number of tests where 
ordered, starting with routine blood test which 
showed high cholesterol, iron deficiency anemia (Hb 
– 11,3 g/dl – NV: 12 – 15,5 g/dl, iron blood value – 
22 ug/dl – NV: 60 – 180 ug/dl),  elevated markers of 

inflammation (mostly due to corticoid treatment) 
and low folic acid. Multiple paraclinical tests were 

conducted (electroneurographic examination, visual 
evoked potentials, ophthalmological examination, 
internal medicine and cardiological consults, 
echocardiography, abdominal echography and 
pulmonary radiography) – all proving to be within 
normal margins. 
MRI of the cervical and dorsal spine was conducted 
which showed millimetric contrast enhancing lesions 
located posterior to the C2 and C7-T1 vertebrae 
(figure 2a, b). 
Lumbar puncture was already done during the 
previous admission in the Infectious Disease 
Hospital, which showed elevated CSF total protein 
(7,3), lymphocytic pleocytosis and no bacterial 
growth. Testing for various microorganisms was 
also already conducted, with no positive test (E. coli, 
H. influenzae, Listeria monocytogenes, N. 
meningitidis, Streptococcus agalactiae, 
Streptococcus pneumoniae, CMV, Enterovirus, 
Herpes simplex virus 1,2 and 6, Cryptococcus 
neoformans, Parechovirus and Varicella Zoster 
Virus). 
During her stay, the patient’s symptoms slowly 
regressed, with improvement in coordination and the 
regained ability to stand and walk independent. 
Paresthesia almost disappeared and only minor 
hypoesthesia of the back still being present at the 
time of discharge. 
The patient was discharged with the following 
recommendations: continue corticoid treatment 
(methylprednisolone 16 mg po) with tapering until 
discontinuation with association of a proton pump 
inhibitor, iron and folic acid substitution, Neurossen 
Injekt 1-0-0 intramuscular injections for seven days 
and continuation of physical rehabilitation.  
The patient was advised to enroll in a specialized 
program which combined functional rehabilitation 
with physical procedures. The duration and 
difficulty of daily exercises will be slowly increased 
given the fact that the patient still presented fatigue 
at discharge. Therefore, daily rehabilitation will 
consist of coordination, balance and walking 
exercises as well as stretching and relaxation 
techniques. The patient will also undergo aerobic 
training, and exercises which will strengthen all 
group muscles with emphasize on the lower limbs.  
Approximately one month after the initial debut of 
symptoms, another cerebral Gadolinium contrast 
MRI was conducted revealing almost complete 
resolution of lesions – in number and size (figure 3 
a, b, c).   

Fig. 2a: Sagittal T2 - cervical spine 

Fig. 2b: Sagittal STIR dorsal spine 
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3. Discussions 
Patients with ADEM usually have an excellent 
outlook, as they can look forward to a complete 
recovery or to the persistence of only mild deficits 
(1). Our patient’s symptoms regressed almost in full 
at discharge, with only minor sensory deficits of the  
back still being present. Routine follow up is 
mandatory for the control of appropriate diagnosis, 
efficacious treatment and the surveillance of 
developing MS, as the long-term risk is 
approximately 25% (1). Features that have been 
found to predict relapses include female sex and 
absence of encephalopathy at presentation (7). 
The onset of ADEM occurs in the immediate wake 
of a febrile illness (1) between two days and four 
weeks after it’s resolution (2), with a general rule of 
having at least one afebrile day between the two 
diseases (1).          
Clinical symptoms include specific neurologic 
manifestations such as encephalopathy (represented 
by change in mental status ranging from lethargy to 
coma), meningeal signs, muscular weakness, ataxia, 
cranial nerves palsies, loss of visual acuity, seizures, 
impairment of speech, paresthesia, and is usually 
accompanied by nonspecific symptoms such as 
fever, lethargy and vomiting (2, 4). 
Paraclinical studies usually include imagistic exams 
and biological testing. 
MRI is executed in helping to distinguish ADEM 
from other demyelinating disorders. T1, T2, FLAIR 
and T1 postcontrast sequences are mostly used to 
determine the disease’s activity. Typical lesions seen 
on MRI are usually asymmetrical, bilateral with 
slightly inhomogeneous increased signal on T2 and 
FLAIR and with greater size than in MS, rounding 
up at approximately 4 cm.  Some lesions may be 
even larger and confluent. (6).                                          
Cerebrospinal fluid findings are unspecific, 
including lymphocytic pleocytosis and mildly 
elevated CSF total protein (as is the case of our 
patient) (6). Testing for oligoclonal bands and 
immunoglobulin elevation is conducted in need of 
differentiating ADEM from multiple sclerosis, as 
these markers are mostly elevated in the second 
disease (1). 
Blood work is mostly unspecific, with platelet 
counts seen elevated in some cases and high values 
of sedimentation rate appearing in 30% of patients 
(1). 
Diagnosis criteria proposed by IPMSSG 
(International Pediatric Multiple Sclerosis Study 
Group) are generally used in children, but can be 

Fig. 3a:  Sagittal T2 – one lesion in the brainstem 

Fig. 3b: Sagittal FLAIR – shows the same unique 
brainstem lesion 

Fig. 3c: Coronal T2 FLAIR – lesion in the 
brainstem 
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correlated in adult ADEM. According to IPMSSG, 
four criteria are required in making the diagnosis of 
ADEM (table 1) (5,8). In our patients’ case 3 out of 
the 4 criteria where established, with the three month 
MRI still is awaiting to be conducted. 
Treatment for acute disseminated encephalomyelitis 
often represents administration of high-dose 
intravenous corticoids, usually using 
methylprednisolone 20 – 30 mg/kg/day (maximum 
dose of 1g/day) for 3 – 5 days (1). This approach is 
followed by oral medication with tapering the dose 
of corticoid over a period of 14 to 21 days (2). 
The main alternative is administering immune 
globulin at a dose of 2 g/kg intravenous over the 
course of 3 – 5 days (1). 
Some clinicians prefer the approach of combining 
the two medications, but there is no convincing 
evidence of any advantages to such measures (1). 
In our case, corticoid treatment was used, with 
evident improvement of the patient. 
The main problem in approaching ADEM or any 
form of demyelinating disease is establishing the 
diagnosis. Various monophasic and relapsing 
illnesses must be considered as there are a broad 
spectrum of symptoms that overlap over numerous 
diseases. Clinical features and imaging findings 
must be closely analyzed (2).The most challenging 
disease to differentiate is multiple sclerosis. Certain 
clinical features may be used in support of the 
diagnosis: history of a recent viral illness and 
widespread central nervous system signs and 
symptoms with or without encephalopathy usually 
suggest ADEM (3). Imaging findings can also be 
used as ADEM presents with more lesions than MS 
and also larger and more poorly defined (3).  
 

Table 1.  IPMSSG diagnosis criteria (8) 

 
4. Conclusions 
Acute disseminated encephalopathy is an auto-
immune demyelinating disease, mostly appearing 
after an infection or immunization. Even though the 
evolution is usually monophasic and benign with 
symptoms resolving almost completely, there are 
risks of fatality if certain regions of the cerebrum are 

involved. The main problem is in successful 
diagnosis, treatment in order to decrease the risk of 
residual deficits and progressive early passive and 
active exercise therapy. It is pertinent to emphasize 
the difficulty and importance of differentiating 
ADEM from other diseases of the central system, 
demyelinating or not.   
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Abstract 
Acute encephalitis is a severe pathology represented by the inflammation of the brain parenchyma associated with 
neurological dysfunction. The etiology is predominantly viral or autoimmune, with different therapeutic approach. The 
typical manifestations include fever, epileptic seizures and neurological focal signs. The treatment consists in specific 
drug therapies regarding the etiology and rehabilitation therapies in case of incomplete recovery.  
We present a case of a 43-year-old woman with occipital cephalalgia and dizziness, associated with vesperal high 
blood pressure levels at the same hour daily. The brain MRI described possible acute encephalitis, with FLAIR and T2 
hypersignal area on right parietal region and diffusion restriction. The lumbar puncture revealed no modifications and 
the EEG recordings showed irritative patterns. The acyclovir intravenous treatment and an antiepileptic drug were 
initiated. The repeated MRI revealed laminar necrosis which explained the vegetative epileptic seizures manifested 
with high blood pressure. The clinical status of the patient majorly improved due to specific treatment including 
rehabilitation interventions. 
 
Key words: acute viral encephalitis, vegetative epileptic seizures, laminar necrosis, cephalalgia, rehabilitation, 
 
1. Introduction 

 
Encephalitis represents the inflammation of the 
cerebral parenchyma associated with a neurological 
dysfunction, caused by the infection of the central 
nervous system or by an immune-mediated 
mechanism (1). 
Clinical manifestations of encephalitis include fever, 
epileptic crisis, focal neurologic signs, pleocytosis in 
CSF, neuroimages and EEG manifestations (2, 3).   
The most common cause of encephalitis is the viral 
infection. In many cases, it can be difficult to 
determine the etiology considering that are over 100 
pathogens which can be involved, most common 
being herpes simplex virus 1 and 2 (HSV).Almost  
50% of encephalitis cases remain undiagnosed (4).   
The diagnostic approach includes lumbar puncture, 
the analysis of the cerebrospinal fluid (CSF) and 
MRI (5). On the MRI, the main abnormalities 
include the presence of hypersignal in the temporal 
and frontal lobe and in the insular cortex, diffusion 
restriction and contrast enhancement (4). If the 
etiology is not determined the empiric treatment is 
with intravenous Acyclovir for 10-14 days. 
Following the above-mentioned treatment, the 
mortality in these cases decreases from 70% to just 
8%. (4). 
Some patients remain with neurological sequelae 
that can be partially diminished by specific 

rehabilitation therapy. The recovery from 
encephalitis is variable according to the patient 
predisposition and the severity of the case, from a 
complete and fast recovery to an incomplete or 
prolonged recovery that might last several months. 
Some of the chronic deficits that the patient may 
experience include neurological impairments, 
movement disorders, aphasia, behavioral 
abnormalities, and intellectual deficit. The general 
outcome can be improved by rehabilitation methods 
which can be applied according to each case 
particularity (6). 
Cognitive therapy interventions, measuring for 
example memory and language processing, have a 
positive change in neuropsychological tests from 
baseline to follow-up, but with no complete recovery 
for the majority of patients. Behavioral therapy 
methods following infectious encephalitis also show 
an improved result.  Physical therapy interventions 
are very important in improving motor and sensory 
deficits, with lower need of assistance for daily life 
activities (6). 
The combination of physical, psychological, 
occupational and speech therapy plays a major role 
in the rehabilitation of these patients, and studies 
reveal a significant improvement in scores, but with 
incomplete recovery for some patients (6). 
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Fig. 1:  Native cerebral MRI, T2 FAIR, coronal 
section, hypersignal in the right parietal area 

2. Case presentation  
The patient, a 43-year-old woman with no 
pathological history, presented to the Neurology 
Department for pulsating occipital headache, 
dizziness and drowsiness. These symptoms suddenly 
started 5 days prior to the admission and at the 
beginning they included tremor, parenthesis in the 
upper and lower limbs, giddiness and headache.  
At the general examination, there were no signs of 
pathological modifications.  
When the neurological assessment was performed, 
the patient was conscious, spatially and temporally 
oriented, without any signs of meningeal irritation or 
intracranial hypertension, not showing any 
involuntary movements, without any pathological 
modifications on cranial nerves, except from a  
slightly positive unsystemised Romberg, 
independent walking, with no motor deficit, motor 
strength=5/5, normotonia, without dysmetria, deep 
tendon reflexes and abdominal cutaneous reflexes 
present bilaterally, plantar cutaneous reflex in 
flexion, without pathological reflexes, pain when 
palpating the bilateral Arnold points, sharp pain 
when palpating the occipital region, without 
subjective or objective sensibility disorders, 
continent sphincters.    
Biologic: VEM 99,8fl slightly raised (VN 90-95fl), 
Vitamin B12 deficiency (150 pg/ml, VN=180-
914pg/ml), microscopic hematuria.  
Taking into consideration the uncharacteristic 
pathology and the multitude of differential 
diagnosis, an emergency native cerebral CT scan 
was performed with no pathological findings.  
The investigations were continued with radiography 
of the cervical spine, but no degenerative or static 
changes were noticed. The ENT assessment found 
normal hearing and vertiginous syndrome of 
neurologic cause.  
As the patient displayed persistent high blood 
pressure (of 145/90mmHg-180/90mmHg) which did 
not improve when given IECA and indapamide, a 
cardiologic examination was made, with normal 
EKG and echocardiography.    
As the patient showed anxiety and panic attacks, a 
psychological assessment was completed and it 
revealed only signs of anxiety caused by the sudden 
appearance of the symptoms, with no suspicion of 
depression or somatization.  
During this time, the patient followed a symptomatic 
treatment which showed a slight improvement, 
although the low intensity vertigo and the headache 
persisted. During the day, the patient presented 

normal-high blood pressure with a maximal value of 
130/90mmHg, measured in the morning. In the 
evening, after 7pm, her general mood would worsen, 
with accentuated occipital headache and her blood 
pressure would be as high as 190/100mmHg. These 
symptoms would persist through the night until early 
morning, at around 4am. A chronic treatment with 
enalapril and indapamide was administrated with no 
success, followed by angiotensin-II-receptor 
antagonists and calcium channel blockers as a 
possible resistivity to IECA was taken into 
consideration, also unsuccessfully. During the 
moments of elevated blood pressure, numerous 
hypertensive medications were administrated, such 
as IECA, angiotensin II receptor blockers, beta 
blockers, furosemide, calcium channel blockers and 
anxiolytics when the patient presented panic attacks, 
but blood pressure continued to follow the same 
daily pattern: in the evening, blood pressure would 
suddenly increase over the values she presented 
during the day, the headache would aggravate along 
with anxiety. These symptoms would go for hours, 
only fade away back to normal in the morning with 
or without the medication.  
A native cerebral MRI is performed and described a 
discrete FLAIR and T2 hypersignal coming from the 
right parietal region, as seen in Figure 1, and 
moderate diffusion restriction, as showed in Figure 
2. The cortical distribution affected two gyri near a 
sulcus, with no SWI and T1 expression. The aspect 
of the MRI indicated a possible focal encephalitis.   
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Fig. 2: Native cerebral MRI, DWI, axial section,  
moderate diffusion restriction area   

As the suspicion of viral encephalitis arose, the 
Infectious Diseases clinic was contacted and 
recommended an emergency lumbar puncture and an 
intravenous treatment with Acyclovir 1500mg a day 
for 7 days, Mannitol 20% for 3 days and 
Dexamethasone.  
The CSF analysis revealed no pathological 
modifications in biochemistry (normal amylase, 
chlorides, glucose, LDH, total proteins), normal 
leukocyte count, CSF bacteriologic exam (absent 
Streptococcus pneumoniae, Streptococcus beta 
hemolytic, Staphylococcus aureus, 
Enterobacteriaceae, Enterococcus spp, Pseudomonas 
spp, Acinetobacter spp.). The multiplex PCR Panel 
was undetectable for Escherichia coli K1, 
Haemophilus influenzae, Listeria monocytogenes, 
Neisseria meningitidis, Streptococcus agalactiae, 
Streptococcus pneumoniae, Cytomegalovirus, 
Enterovirus, Herpes simplex virus 1,2,6, Human 
Parechovirus, Varicella zoster virus, Cryptococcus 
neoformans/gattii.  
The immunologic analysis from serum did not reveal 
any IgM anti-Herpes type 1,2, CMV reactivity, but 
there was IgG reactivity for HSV, VVZ, CMV and 
an uncertain result for EBV. Although the blood and 
CSF analysis did not reveal the encephalitis 
etiology, the clinical status and the imagistic aspects 
indicate viral encephalitis from the Herpesviridae 
category. From this reason, the Infectious Diseases 
specialists recommended that the empiric treatment 
with Acyclovir should continue.  

During the treatment, the clinical state of the patient 
has considerably improved: the headache reduced in 
frequency, appearing only occasionally, the 
dizziness got better, the drowsiness and the high 
blood pressure which were present during 
hospitalization disappeared. Although the injectable 
treatment with Acyclovir usually is administrated for 
10-14 days, the patient followed it only for 7 days 
because of the hepatic cytolysis syndrome which 
appeared. After that, the treatment was discharged 
with oral treatment of Acyclovir 400mg 2 pills 4 
times a day for 14 days, while the hepatic and renal 
functions were monitored.   
EEG: alpha rhythm 11 cycles/sec in posterior 
progressing towards the anterior area, with rare 
pathological irritative elements at the C4-P4 (right 
parietal and central) level (Figure 3). Taking into 
consideration the cortical damage showed on the 
cerebral MRI and the irritative changes in the right 
parietal region which correspond to the focal lesion, 
a prophylactic antiepileptic treatment was 
recommended: Levetiracetam 500mg one pill two 
times a day.   
After three weeks from onset,  a follow up cerebral 
MRI with contrast was performed and it revealed 
two areas of hypersignal T1, T2 and FLAIR, without 
a diffusion restriction, at frontal parietal level and 
right parietal with cortical distribution and a 
reduction of the hypersignal T2 zone in the right 
parietal region compared to the preceding 
examination (Figure 4). There was a suspicion for a 
possible cortical laminar necrosis in the right frontal 
parietal region.  

Fig. 3: EEG- pathological elements of irritative 
type at C4-P4 (right parieto-central) level. 
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Fig. 4: Cerebral MRI with contrast, T2 FLAIR, 
coronal section, hypersignal area in the right 
parietal level. 

 
At the release from hospital, the outcome was 
favorable, with an improved general condition under 
the medication mentioned above.  
At a few weeks follow-up examination, the patient 
still complained about a remaining dizziness 
sensation, although majorly improved compared to 
the acute phase and a low intensity headache. Also, 
she developed general anxiety due to the medical 
condition, for which she refused to practice any 
psychotherapy or any other activity that will 
diminish it.  
 
3. Discussions  
Encephalitis represents a pathology with significant 
mortality and morbidity, which, if detected early on, 
can change the outcome for the patient.   
The etiology can be infectious (viruses, bacteria, 
parasites, fungi), post infectious (Acute disseminated 
encephalomyelitis), non-infectious (autoimmune, 
paraneoplastic). Its frequency varies dependent on 
the geographical region and age, from 0.7 to 13.8 in 
100,000 people (2).  
The Herpes virus encephalitis caused is the most 
frequent in developed countries, with a 
predominance of 90% for HSV type1, not being 
favored by immunosuppressant. The HSV 1 affects 
especially the temporal and orbital and frontal lobe. 
A third of the cases are attributed to the primary 
infection which spreads through the olfactory nerves 
by nasopharyngeal and two thirds are caused by the 
viral reactivation and its spreading in the intracranial 
portion of the trigeminal nerve (1). Clinically, it 

manifests itself through fever, headache, personality 
disorders and epileptic seizures (4). The CSF exam 
discovers pleocytosis, normal glucose levels, and 
possible xanthochromia. The PCR test is an elective 
test with 98% sensibility and 94% specificity but can 
be negative initially (4). The cerebral CT in the case 
of the herpetic virus can show no visible changes, 
sometimes a hypo intensity at temporal level (7). 
The cerebral MRI T1 sequence shows an edema and 
sometimes, a hyper signal in the regions with 
hemorrhage and delayed enhancement under 
different shapes: gyrus, leptomeningeal, diffuse and 
annular. On the T2 sequences there can be noticed a 
hypersignal at the level of white substance of the 
cortex and hypo signal at the levels of hemorrhages. 
On the DWI and ADC sequences, a diffusion 
restriction is seen due to the cytotoxic edema, which 
is less intense compared to the one from a stroke 
(8,9).  
The EEG is modified in 80% of the cases of viral 
acute encephalitis. It can be useful to make the 
differential diagnosis between an organic pathology 
and a psychiatric one, and also to identify the non-
motor crisis. The changes are unspecific and include 
slow, high amplitude waves, with activity in the 
temporal lobe and periodic epileptiform discharges. 
There are no pathognomonic elements for the 
herpetic encephalitis (2).   
The criteria for diagnosing encephalitis include:  
• Major criteria: the alteration of the consciousness 

and the personality for over 24 hours, without any 
other possible alternative cause  

• Minor criteria: documented fever, epileptic 
seizures present in the case of a patient not 
registered with epilepsy, focal neurologic signs 
which appear suddenly, the presence of 
leucocytes in CSF, suggestive neuroimages, EEG 
abnormalities.   

The diagnosis of suspecting encephalitis is attributed 
when a major criteria is present along with two 
minor criteria, while the diagnosis of probable or 
definite encephalitis needs three minor criteria (1).   
Acyclovir is an antiviral medication utilized for 
many species from the Herpesviridae category. The 
treatment should be initiated even in the cases which 
are not confirmed, even before the lumbar puncture 
or if this is delayed, and can be stopped in the case 
that another diagnosis is discovered to be more 
probable. This treatment implies a dose of 10 mg per 
body kilogram three times a day for approximately 
14 days (2).   
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Because the herpetic encephalitis has also a necrotic 
effect, with a possible epileptogenic effect, the 
patients can be recommended a prophylactic 
antiepileptic treatment. A controversial treatment is 
the one with corticosteroids in the case of viral 
infection, as it is proven to be beneficial in certain 
bacterial infections, but there aren’t enough clinical 
proofs to sustain its administration in the cases of 
viral infections as well (1).    
The cortical laminar necrosis represents the lesions 
of neurons from the cerebral cortex when the oxygen 
and glucoses contribution cannot meet the 
necessities in the local tissue. The cause can be 
ischemia, hypoglycemia, hypoperfusion, epileptic 
crisis especially in epileptic status. The pathogenesis 
of this dysfunction which is predominant at the 
cortex level consists of the fact that these neurons 
are much more metabolically active compared to the 
white substance or to the glial cells around them, 
necessitating much more energy (10).   
The changes seen on the cerebral MRI in the case of 
laminar cortical necrosis include in the beginning the 
diffusion restriction on DWI, after two weeks, the 
T1 hypersignal with a peak at week 4 and 
progressive disappearance for a few months. The T1 
hypersignal shows that the denatured proteins 
accumulate in the damaged and macrophage cells 
and excludes the presence of hemorrhage or of 
calcium deposits. T2 Sequence presents a 
hypersignal (11).   
The epileptic seizures are generally associated with 
high blood pressure because of the stimulation of the 
sympathetic nervous system and the secretion of 
catecholamine (12). Some patients can have 
vegetative epileptic seizures manifested only 
through dysfunctions of the autonomic nervous 
system and clinically through sudden and periodic 
increases in blood pressure which don’t respond to 
usual antihypertensive medication (13).  
In the case of our patient, we discovered a cortical 
laminar necrosis on the cerebral MRI, which was 
associated with the vegetative epileptic crisis from 
the encephalitis foci. The crises manifested through 
high blood pressure can be explained through 
rhythmicity, as these increases manifested at the 
same time every day, uninfluenced by numerous 
antihypertensive medications, through the irritative 
changes on the EEG and their disappearance after 
the antiepileptic treatment with levetiracetam has 
been initiated.   
Regarding the long term rehabilitation, our patient 
experienced severe fatigue for several weeks, thus 

we created a lifestyle changes plan. We advised her 
to maintain a reasonable activity schedule, reduction 
of work hours, moderate and regular exercise such 
as walking, no intake of stimulant substances or 
alcohol and a healthy diet. The fatigue was 
significantly improved after a few days. For the 
persisted headache we recommend to the patient to 
keep a cephalalgia journal to monitor the frequency 
and intensity of the headache. We also encouraged 
psychotherapy combined with cognitive therapy to 
manage stress and anxiety, since the emotional 
component was an important reaction for our 
patient, but she was no compliant to this treatment 
and the anxiety syndrome still persisted. In our case, 
patient’s behavior status, anxiety and cephalalgy are 
mandatory to be monitor in the future visits. 
The quality of the rehabilitation care is not 
dependent of age, sex, type of infectious agent or 
intervention type, but is related more to establishing 
the correct diagnosis, the initial clinical picture, as 
well as the unique central nervous system 
characteristics of each individual (6). 
The particularities of this case lay in the atypical 
symptomatology of encephalitis manifested through 
headache, without the alteration of the conscious 
state or other neurological signs, vegetative epileptic 
crisis manifested through high blood pressure, 
associated with cortical laminar necrosis and in the 
fact that the pathogen agent wasn’t detected through 
the currently available methods. 
 
4. Conclusions  
Viral acute encephalitis is a serious pathology which 
can have long term consequences if it is not properly 
identified. The clinical manifestations can be 
atypical or unspecific. The treatment should be 
recommended to every patient with this possible 
diagnosis and not be delayed by the investigation 
process. General rehabilitation interventions can 
lead to a better outcome for the patient. 
 
Informed consent  
An informed consent was obtained from the patient 
participating in the study.  
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Abstract 
Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, fatal lung disease with a median survival rate of 2-4 
years after diagnosis, occurring primarily in older adults. The diagnosis is suggested by histology or radiologic 
evidence of a usual interstitial pneumonia (UIP) pattern and exclusion of known cases of pulmonary fibrosis. There 
are some comorbidities associated with IPF such as pulmonary hypertension, emphysema, chronic obstructive 
pulmonary disease (COPD), asthma, lung cancer, cardiovascular disorders, gastroesophageal reflux disease (GERD), 
sleep disorders and psychiatric disturbances. The management of IPF focuses on the amelioration of symptoms, 
preserving lung function, improving health status, minimizing the adverse effects of therapy and improving survival. 
Pulmonary rehabilitation is suggested for IPF patients when adequate medical therapy controls poorly the disease 
progression and mental, physical or social consequences of the illness persist during daily life. Currently, there are 
only two approved available antifibrotic therapies, pirfenidone and nintedanib, capable to reduce disease progression 
and physical deterioration, but cure is elusive and improvements are hardly observed. In addition, there is a continuous 
need of non-drug therapy components which should be included in IPF patient management: education, psychosocial 
support, exercise training, nutrition, symptom management and palliative care, non-invasive ventilation and 
pulmonary transplant. These complementary therapies have been proven to improve dyspnea, exercise capacity, 
fatigue and quality of life. 
 
Key words: idiopathic pulmonary fibrosis, rehabilitation, quality of life, palliative care, 
 
Introduction 
Idiopathic pulmonary fibrosis (IPF) is a chronic 
fibrotic lung disease with poor prognosis and rapid 
progression, with a median survival rate between 2-5 
years after diagnosis (1). IPF is characterized by 
fatigue and dyspnea, which impairs daily living by 
decreasing the quality of life. As fibrosis evolves, 
these symptoms worsen, patients becoming unable 
to perform physical activities. Also, these subjects 
associate skeletal muscle deconditioning, depression 
and social isolation (2). IPF has a limited response to 
pharmacological treatment and new approaches and 
complementary therapies to improve IPF control are 
urgently required (3). 
 
Prevalence 
IPF affects about 3 million people worldwide, with 
an incidence increasing dramatically with age (4). 
IPF is more prevalent in males, but it can also affect 
women, especially the heaviest smokers (5). A 

recent analysis based on healthcare claims data of a 
large health plan in the United States yielded a 
prevalence estimate of between 14.0 and 42.7 per 
100,000 persons depending on the used case 
definition (6). Generally, the prevalence is higher in 
America than in Europe or Asia, and it is unclear 
whether this is due to differences in geographic, 
ethnic and cultural aspects or due to different types 
of disease management (5).  
 
Etiology  
Even though idiopathic pulmonary fibrosis is, by 
definition, a disease of unknown etiology, a number 
of potential risk factors have been described such as 
cigarette smoking, environmental exposures, 
microbial agents, chronic viral infections and certain 
comorbidities (4, 6). Smoking is strongly associated 
with the development of IPF, especially for 
individuals with a smoking history of more than 20 
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packs/year (6). It is a well-known fact that cigarette 
smoking is the main factor responsible for the 
development of IPF, but there are some debates 
regarding the implication of this exposure on the 
evolution of this disease. King Jr. et al. reported a 
better survival in subjects who were current smokers 
at the time of diagnosis, explained by the earlier 
presentation because of smoking-related symptoms, 
facilitating an accurate diagnosis in a mild stage of 
the disease (7, 8). Numerous environmental 
exposures that target the lung epithelium increase 
the risk of IPF, the most important being cigarette 
smoking. Also, an increased risk has been linked to 
exposures such as agriculture and farming, metal 
and wood dust, stone dust and silica (4). 
Taking into account the microbial agents, it is 
known that the Epstein-Barr virus has primarily been 
detected in the alveolar epithelia of IPF patients (4, 
6). Viruses include cytomegalovirus, human herpes 
viruses (HHV-7, HHV-8), which have been 
associated with IPF development. Several studies 
have also suggested that bacteria might play a part in 
the pathogenesis of IPF. The lungs of patients with 
IPF have higher bacteria loads and significant 
differences in the composition of their microbiota 
compared to healthy subjects. The most common 
pathogenic bacteria are Staphylococcus spp and 
Streptococcus spp. These modifications have been 
associated with the clinical markers of disease 
evolution (4). 
An association between serum Helicobacter Pylori 
(HP) antibody positivity and more severe diseases 
was recently described. In a recent study, the 
prevalence of HP infection in IPF was compared 
between two groups: HP-positive IPF patients and 
HP-negative IPF patients and revealed that those 
with HP positive infection had significantly lower 
FVC, FEV1 than the other group (9).  
 
Pathophysiology 
Despite the fact that lungs are exposed to many 
external factors, they possess a great ability to 
recover through various mechanisms. But, in an 
individual with susceptible state, a repetitive 
alveolar injury causes a premature and persistent 
epithelial damage, a release of pro-fibrotic mediators 
and a cascade of mesenchymal cell activation, all 
these mechanisms conducting to an ongoing 
development of IPF.  
Ageing is the most important demographic risk 
factor, affecting epithelial type 2 cells (AEC2s) 
which have epigenetic changes, genomic instability, 

mitochondrial dysfunction, altered intercellular 
communication, deregulated nutrient sensing, loss of 
proteostasis, genomic instability and a lower 
secretory capacity with a loss of surfactant (10,11). 
Moreover, in IPF the function of the epithelial type 1 
cells (AEC1s) is affected, influencing the epithelial 
turnover.  Besides ageing, in one-third of cases, the 
major risk factors are genetic variants (12, 13).  
Even if the certain mechanism of developing IPF is 
not clear, there are some multidirectional 
interactions between the risk factors and genetic 
susceptibility, causing alterations in the epithelial 
cells, extracellular matrix and mesenchymal cells, so 
all individuals diagnosed with IPF are considered 
mechanistically similar (14).  
 
Comorbidities 
Pulmonary and extra pulmonary comorbid 
conditions are progressively being recognized as 
important in patients with IPF (4). Comorbidities 
may differently influence prognosis of IPF patients 
(15). 
IPF has been correlated with a considerable number 
of comorbidities such as pulmonary hypertension, 
emphysema, COPD, asthma, lung cancer, 
cardiovascular disorders, gastroesophageal reflux 
disease (GERD), sleep disorders and psychiatric 
disturbances (16). Kreuter et al. described the 
“comorbidome” of IPF, a new tool that can help 
clinicians to predict the survival in patients with IPF, 
which include cardiovascular (atherosclerosis, 
arterial hypertension, coronary arterial disease, 
pulmonary hypertension), metabolic (diabetes), 
gastroenterological (GERD) and neoplasia diseases 
(lung cancer) (16, 17). 
 
Chronic Obstructive Pulmonary Disease (COPD) 
Chronic obstructive pulmonary disease (COPD) and 
idiopathic pulmonary fibrosis (IPF) are two severe 
multifactorial pulmonary disorders characterized by 
quite distinct clinical and pathological features. 
COPD is characterized by a poorly reversible and 
progressive airflow limitation that is determined by 
the concurrence of airways inflammation and 
emphysema, whereas in IPF a restrictive pattern of 
lung volume abnormality is associated with impaired 
diffusion capacity. During imaging and pathological 
examinations COPD and IPF exhibit different 
appearances, as far as the involved pulmonary 
regions (upper lobes versus lower lobes), and the 
occurring parenchyma modifications are concerned 
(alveolar emphysematous dilation and bronchiolar 
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inflammation in COPD, versus interstitial fibrosis 
and honeycombing in IPF) (18).  
Nevertheless, a number of similarities can be 
recognized between the two disorders. Firstly, both 
COPD and IPF are chronic and progressive diseases 
of elderly people (with male predominance), that 
severely affect the lung function and both are related 
to long term inhalation of external noxious agents 
(mainly tobacco smoking). Secondly, in both 
diseases a progressive loss of alveolar parenchyma 
takes place leading to severe impairment of 
respiratory function. Variants of pulmonary fibrosis 
associated with emphysema have been described and 
these cases have been grouped in a newly defined 
syndrome of combined pulmonary fibrosis and 
emphysema (CPFE). In CPFE, lung volumes are 
commonly within normal limits due to the opposing 
effects of hyperinflation and fibrosis. The CPFE 
syndrome is more frequent in male smokers and 
pulmonary hypertension can complicate all these 
disorders.  
Finally, both IPF and COPD are associated with an 
increased risk of cancer development and several 
lines of evidence suggest that this increase is 
independent from the effect of cigarette smoking 
(18, 19). 
 
Lung cancer (LC) 
One of the most impacting comorbidity is the 
appearance of LC in the course of IPF. Interestingly, 
IPF itself increases the risk of LC development by 
7% to 20%. There are various common molecular, 
genetic and cellular processes that associate lung 
fibrosis with LC like oxidative stress, myofibroblast 
activation and uncontrolled proliferation, 
myofibroblast/mesenchymal transition, alterations of 
growth factors expression, endoplasmic reticulum 
stress and other genetic and epigenetic variations 
that lead to the development of IPF and LC (20). 
The risk of developing LC of patients with IPF is up 
to 5 times greater than in the general population, 
with a prevalence ranging between 3% and 48% 
depending on different cohort studies (5, 20). The 
reason of this bizarre association is still unclear. 
Some studies demonstrated that both diseases share 
common risk factors such as aging, smoking history 
and male gender and similar pathogenic 
mechanisms. Usually lung cancer develops as 
nodules close to fibrotic areas and the most 
diagnosed subtypes are the adenocarcinoma and 
squamous cell carcinoma, worsening the evolution 
of IPF patients (21, 22). 

Pulmonary hypertension (PH) 
Pulmonary hypertension is a frequent complication 
of IPF and is now defined as mean pulmonary 
arterial pressures (mPAP) more than or equal to 
25mm Hg at rest, confirmed by right heart 
catheterization (RHC) (23). Patients with PH and 
IPF presents a very poor survival rate with reduced 
quality of life. Usually they tend to have reduced 
exercise tolerance, lower arterial oxygen at rest, 
lower lung diffusion of carbon monoxide (DLCO) 
values, right ventricular hypertrophy and/or 
pulmonary artery enlargement on imaging scans. 
Currently, the only approved treatment for PH in IPF 
is lung transplant in selected cases (15). 
 
Obstructive Sleep Apnea (OSA) 
Sleep apnea is increasingly evident in patient with 
IPF. The relationship between obstructive sleep 
apnea (OSA) and IPF is complex. The restrictive 
condition can reduce upper airway tone increasing 
their collapsibility and the nocturnal oxygen 
desaturation leads to an increased oxidative stress 
(25), both of these conditions leading to a poor 
prognosis of IPF. By using therapy with continuous 
positive air pressure we can see significant 
improvements in activities of daily living, quality of 
sleep, survival and ultimately quality of life (15, 21, 
24, 25). 
 
Gastroesophageal reflux disease (GERD) 
The finding of GERD in the context of IPF is not 
rare. However, how this mechanism has a 
pathogenic role in IPF is not clear. It is known that 
micro aspiration can cause a repetitive alveolar cell 
injury, leading to an irregular wound healing process 
and finally to lung fibrosis (15). Antacid therapy, 
mainly proton pump inhibitors (PPI) might decrease 
the frequency of acute exacerbations of IPF (AE-
IPF) by reducing the acidity of the micro aspirate 
(16). 
 
Asthma 
Both asthma and IPF affect the architecture of the 
lung parenchyma and even if there is no connection 
between these two diseases, environmental triggers 
can determine hypersensitivity pneumonitis, which 
in evolution can cause pulmonary fibrosis. In an 
individual, both asthma and IPF can coexist, sharing 
common risk factors, even if in IPF lung injury is 
more important, progressing to destroyed lung tissue 
and respiratory failure (26).  
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Cardiovascular comorbidities (CVD) 
Numerous cardiovascular comorbid conditions like 
arrhythmias, congestive heart failure and ischemic 
heart disease are very often associated with IPF (4, 
27).  Amongst them, an increased incidence of Atrial 
Fibrillation (AF) and Atrial Flutter (AFL), which 
have been the most commonly reported arrhythmias 
in patients with IPF, comorbidities that persist after a 
lung transplant according to Nielsen et al. (23, 28).  
Kizer et al. showed that pulmonary fibrosis was 
associated with an increased incidence of coronary 
artery disease (CAD) (17, 29). The causal relation 
where pulmonary fibrosis promotes atherosclerosis 
is evidenced by the increasing serum levels of 
interleukins, cytokines, circulating immune 
complexes and development of fibrosis in extra-
pulmonary organs like the digits and mediastinum 
(4). Cardiovascular impairments among IPF patients 
are considered a significant limiting factor during 
physical exertion and are associated with exercise 
intolerance, severe signs and symptoms and lower 
prognosis outcomes (1). 
 
Depression and anxiety 
Symptoms like anxiety and depression are 
commonly observed in patients with IPF. Also they 
are related to the functional status of patients and 
can cause an increase in dyspnea, physical disability 
and mortality and decrease exercise tolerance (21). 
Given that, comorbidities should be systematically 
explored in IPF because an appropriate treatment 
and an early recognition may help in optimizing the 
management and improving quality of life (15). 
 
Diagnostic 
IPF is a fibro proliferative disease of unknown case, 
associated with histopathological and/or high 
resolution computed tomography (HRCT) pattern of 
usual interstitial pneumonia.  To establish the 
diagnosis of IPF, an exclusion of other known cases 
of interstitial lung disease (ILD) is required, through  
a multidisciplinary discussion between 
pulmonologists, radiologists and pathologists 
experienced in the diagnosis of ILD (in particular 
those linked to the environment exposures, drug 
toxicity and connective tissue disease). The 
confirmation of the certain IPF diagnosis is 
challenging and it is based mainly on the 
radiological pattern. Given the high-quality evidence 
regarding HRCT specificity for the recognition of 
histopathologic UIP pattern (reticular opacities, 
honeycombing, secondary bronchiectasis), surgical 

lung biopsy (SLB) is not essential. When surgical 
lung biopsy is indicated, the diagnosis is established 
in the presence of SLB aspects showing up a UIP 
pattern and specific combinations of HRCT (6, 30). 
 
Management 
The main goals of IPF management focuses on the 
amelioration of symptoms, preserving lung function, 
improving health status, minimizing adverse therapy 
effects and improving survival (4). The 2011 
American Thoracic Society/European Respiratory 
Society/ Japanese Respiratory Society/Latin 
American Thoracic Association 
(ATS/ERS/JRS/ALAT) consensus guidelines 
recommend long-term oxygen therapy if hypoxemia 
is present, the treatment of comorbidities, pulmonary 
rehabilitation (PR), lung transplant for selected 
patients  and clinical follow-up every 4–6 months. 
Also, an important aspect of care is the management 
of cough, dyspnea and psychological suffering, 
symptoms which nearly all patients with IPF 
develop as the disease evolves (31). 
A comprehensive care approach that includes 
nonpharmacological and pharmacological treatment, 
patient education, palliative care and increased 
support throughout the course of the illness is 
needed. 
 
Antifibrotic therapy 
Apart from lung transplant, long term efficient 
treatment is still limited for most patients with IPF, 
despite some recent encouraging findings in 
pharmacotherapy. Currently, there are only two 
available approved antifibrotic therapies: 
pirfenidone (dose 801 mg 3 times daily) and 
nintedanib (dose 150 mg twice daily). Both 
antifibrotics are capable of reducing disease 
progression and physical deterioration, but 
improvements are hardly ever observed and cure is 
elusive (31).  
 
Oxygen therapy  
In individuals with resting hypoxemia, the 2011 
ATS/ERS/JRS/ALAT treatment guidelines advise 
the initiation of long-term oxygen therapy, 
maintaining a SaO2 between 92–95% at rest and 
around 88% during physical activity (6). In 
evolution, the titration of oxygen therapy is required 
every 60-90 days, or more frequently if needed (32). 
Also, patient education is required in order to 
encourage self-monitoring at home by pulse 
oximetry, both at rest and with exertion, to provide 
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the sufficient supply of oxygen in order to achieve 
the individual need (31). The current guidelines do 
not encourage clinicians to perform 
cardiopulmonary exercise testing for routine 
monitoring, but the 6-minute walking test (6MWT) 
instead, a useful tool to appreciate the physical 
exercise capacity of the patient. This test should be 
done at baseline and at an interval of 3 to 6 months, 
moreover because IPF subjects which are not 
hypoxic at rest in the early stage of the disease can 
experience a fall in oxygen saturation during 
minimum exercise (6). 
 

Smoking cessation 
Since tobacco exposure is the main risk factor in 
IPF, and it is involved in pathogenesis, prognosis 
and evolution, smoking cessation needs to be 
implemented in all active smoker subjects. In order 
to obtain smoking cessation, the clinicians should 
adopt an individualized management plan including 
behavioral support and necessary pharmacotherapy. 
Also, the medical team is encouraged to give 
intensive cessation advice that has been proven to be 
more helpful in making smokers quit compared with 
brief advice. In addition, it was proved that these 
methods can be augmented by telephone quit-lines, 
group-based counseling programs, self-help 
materials and internet-based interventions. 
Recommendations are based on relaxation training, 
problem-solving skills and group counseling adding 
elements of peer support (33, 34). In subjects with 
IPF, smoking addiction should be avoided because 
nicotine and other excipients of the cigarette smoke 
interact with the action mechanism of antifibrotic 
therapy, resulting in lower medication concentration 
with a lack of efficiency (35, 36). 
 
Rehabilitation Programs 
Pulmonary rehabilitation has become a 
multidisciplinary approach which includes a routine 
of education, exercise training and behavior 
modification techniques, used to improve 
symptomatology and self-management and to 
enhance the participation of these subjects in daily 
life activities, even if in the majority of clinical trials 
regarding PR programs patients with IPF have not 
been distinguished from other restrictive lung 
diseases, such as bronchiectasis, scoliosis and 
neuromuscular disease (37). Since the prognosis, the 
disease progression and the response to therapy of 
IPF subjects are heterogeneous, therefore the ideal 
moment to initiate a PR program is still unknown 
and requires further studies (3).  

Education  
Comprehensive pulmonary rehabilitation plays a 
significant role in the management of patients with 
IPF, including its educational intervention.  Patients 
should be informed about disease progression and 
health deterioration and need to be prepared for the 
future (31). It has been suggested that educational 
programs should cover exacerbation and symptom 
management, oxygen therapy, mood disorders, 
medications, lung transplantation, energy 
conservation and end of life care (38). 
 
Psychosocial support 
A priority of IPF patient management is 
psychosocial support in order to improve the quality 
of life and to reduce the symptomatology. In this 
group of patients, depression and anxiety affects the 
daily living, especially in those with a severe, 
progressive form of IPF. Psychosocial programs 
need to provide individual and group support to 
increase the adherence to antifibrotic and 
symptomatic therapy (39). Subjects who live in rural 
areas or have limited mobility may benefit from 
online support groups, such as the Pulmonary 
Fibrosis Foundation website. Also, an efficient tool 
in monitoring is represented by the community 
medical support system with specialists that can 
detect the decline of clinical status or the need of 
additional measures, before the next clinic visit. This 
means that, for the management of an IPF 
individual, the intervention of a multidisciplinary 
team is required (40). 
 
Exercise training (ET) 
In literature, the majority of studies proposed a 
training program based on a combination of strength 
and endurance exercises with a duration between 6 
and 12 weeks.  The majority of the programs include 
aerobic exercise (walking, cycling), resistance 
training and flexibility exercises for peripheral 
skeletal muscles (41), besides breathing exercises 
and respiratory muscle training (42). In patients with 
IPF, due to reduced daily physical activity, a 
significant loss of muscle strength and endurance 
was observed, especially of the quadriceps muscle 
(43).  The changes in quadriceps strength in IPF 
patients was evaluated by Kozu et al. during an 8-
week outpatient PR program and an increase of 10% 
in the maximal isometric knee extension maneuver 
(41) was observed. After the exercise training 
program, Nishiyama et al. concluded that there were 
no significant effects on the arterial blood gases, 
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dyspnea scale or lung function, but the 6-minute 
walking distance (6-MWD) had been 46,3 m higher 
in patients who had physical activity as 
recommendation (44). These findings are confirmed 
by Huppmann et al., which found an improvement 
of 45 ± 55 m of the 6-minute walking distance in 
patients receiving rehabilitation programs (45). 
It has been stipulated that physical activity and 
regular exercise have an important effect on patients 
with mild-moderate IPF than in more severe IPF 
conditions so, as Kozu et al. demonstrated that in 
patients with severe dyspnea, a home-based 
rehabilitation program had no effect on 6-MWD, 
dyspnea or the quality of life (41). The heterogeneity 
of these findings can be explained by the differences 
between certain exercise programs, proving that 
home-based training is not so efficient in patients 
with IPF which require a more supervised 
management. Vainshelboim et al. observed that 
patients included in a supervised exercise training 
program showed an improvement in exercise 
tolerance, pulmonary function (FVC), ventilatory 
response, dyspnea, functional capacity and quality of 
life. So, since these parameters influence the 
prognosis of IPF subjects, the ET has an impact on 
the morbidity and mortality of these individuals 
(42).  
IPF patients usually have a restrictive 
pathophysiology, with inefficient breathing and 
lower lung compliance (46). It is plausible that the 
stretching of thoracic muscles, chest expansion 
during deep breathing and repetitive stimulus of high 
ventilation demands that were used in several 
programs to be responsible of the effectiveness of 
the breathing pattern with the decreasing of dyspnea. 
Nykvist et al. demonstrated that by adding 
inspiratory muscle training on the PR program in 
patients with IPF, an improvement of dyspnea, 
exercise capacity, fatigue and quality of life was 
obtained (47).   
 
Management of IPF and Comorbidities 
COPD 
COPD is a frequent comorbidity in patients with IPF 
and the rehabilitation programs have proven their 
efficacy. In these subjects, there were improvements 
in dyspnea, functional exercise-capacity (measured 
by 6MWT) and health-related quality of life (44, 
48). Despite the fact that the mechanism of exercise 
intolerance differs between COPD and IPF, the 
rehabilitation therapies approved for COPD patients 
are effective to achieve a suitable exercise capacity 

in patients with IPF. The management of COPD and 
IPF should include a multidisciplinary approach, 
including individualized rehabilitation intervention 
as an adjuvant to the medical treatment, through 
effective methods such as muscular training, 
speleotherapy, soft tissue manual therapy, 
neuromuscular electrostimulation and halotherapy 
(49, 50). 
 
ASTHMA 
Asthma is a heterogeneous condition that is 
associated with IPF, influencing the prognosis of 
these patients and remaining poorly controlled 
despite optimum management. The additional 
interventions in asthma and IPF management, such 
as physical training, smoking cessation, 
environmental control practices, inspiratory muscle 
training, breathing techniques, speleotherapy and 
halotherapy have been proven to improve muscle 
strength, symptomatology, exercise capacity and 
quality of life (15,51). 
 
OSA  
The reason of association between OSA and IPF 
remains unclear. Some possible interactions are 
explained by the reduction of upper airway tone 
which determines an increased collapsibility, and by 
the alterations of the respiratory drive found in 
subjects with IPF.  As showed by Bosi et al., the 
presence of OSA in IPF patients influences the 
prognosis by worsening the nocturnal oxygen 
desaturations (52, 53). In these conditions, the 
continuous positive pressure treatment (CPAP) is 
highly advised in patients diagnosed with OSA and 
IPF, despite the fact that the efficacy of this 
treatment in reducing disease progression and 
mortality is not yet proven in large clinical trials 
(15,54).  
 
LUNG CANCER 
The patients diagnosed with IPF have a high risk of 
developing lung cancer, diseases with several 
common risk factors, which shares many pathogen 
mechanisms.  Individualized pulmonary 
rehabilitation in patients with IPF and lung cancer 
has been shown to increase exercise tolerance, 
reduce symptomatology and improve quality of life. 
Complementary therapies include adequate nutrition, 
physical activity, smoking cessation and 
psychosocial support. However, at this moment, 
there is a lack of evidence in the benefit of these 
therapies on the survival period, symptomatology 
and the health-related quality of life (55, 56).  
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Symptom management and palliative care 
IPF is a progressive, disabling disease responsible 
for the deterioration of lung function which 
determines a progressive increase in fatigue, 
shortness of breath, and cough. As the pathology 
evolves, this symptom management represents a 
major point of interest, the purpose being 
maintaining an adequate quality of life (57).  Even if 
it is known that the disease has a fatal prognosis, it is 
challenging for the patient and the caregivers to 
accept the poor outcome despite maximum 
conventional and additional therapy (58).  
The main goal of palliative care focus is to reducing 
the symptomatology and to provide comfort for 
patients, decreasing the physical and emotional 
distress by introducing the psychological and 
spiritual support. The persistence of symptoms such 
as dyspnea and cough affects the daily living of IPF 
patients, which can be managed with corticosteroids, 
thalidomide or chronic opioids, but there is a lack of 
data in this direction (59).  Patients with IPF with 
severe physiological impairment and important co 
morbid conditions should benefit from advanced 
directives and end-of-life plan (6). 
 
Nutrition 
Patients with IPF which associate gastro-esophageal 
reflux have an inappropriate nutritional status, so the 
BMI should be taken into consideration in the 
management decision. Nutritional support refers to 
the optimization of calorie intake, with a rigorous 
adjustment of protein and fat content. Dietary 
control includes the management of symptoms and 
of the weight with a focus on reducing the body 
weight, especially because obesity is a 
contraindication for lung transplant. An important 
direction is the management of symptoms related to 
antifibrotic therapy, such as nausea and reduced 
appetite, which can require symptomatic therapy and 
reduction of antifibrotic therapy doses (31). 
Non-invasive ventilation (NIV) 
NIV is used as a first line respiratory management 
for AE-IPF, especially because there is an extremely 
poor prognosis of subject treated with invasive 
mechanical ventilation (IMV). Although mechanical 
ventilation has become an indispensable support for 
critically ill patients with acute respiratory failure, it 
is well known that MV can initiate and exacerbate 
lung lesions and can increase the patient morbidity 
and mortality. Non-invasive ventilation was used in 
CPAP mode or BiPAP S/T mode in all patients, but 
it seems that CPAP is less effective in acute 

respiratory failure, despite the fact that many 
patients can be successfully managed by using 
CPAP mode. The patients with IPF have a poor 
prognosis, with a controversial evolution, as 
Yokoyama et al. highlighted in their study, a mean 
duration of NIV of 12.3 days and a high rate of 
mortality. However, almost half of the subjects can 
avoid intubation and have a greater survival rate 
with the application of NIV, initiated to avoid the 
severe hypoxemia in acute exacerbation (60, 61).  
 
Pulmonary transplant 
Taking into account that the patients with IPF have a 
poor prognosis and there is a lack of therapy that can 
reduce mortality, pulmonary transplant has to be 
taken into consideration. The International Society 
for Heart and Lung Transplantation (ISHLT) 
recommends that lung transplant should be indicated 
in chronic lung disease in subjects who have a high 
(> 50%) risk of death within two years. Worldwide, 
the percentage of IPF patients which benefit from 
lung transplant has gradually increased and even if 
most evidence supports both lung transplants, the 
single lung transplant has the advantage of a lower 
waiting time and can also prevent the higher rates of 
mortality.  During clinical evaluation of IPF patients, 
a prognosis assessment should be completed in order 
to refer for lung transplant at the most appropriate 
moment.  Factors that can determine a poor 
prognosis include older age,  low pulmonary 
function, higher dyspnea score (Modified Medical 
Research Council, Scala Borg), history of 
respiratory exacerbation, higher oxygen need, low 
six-minute walk distance, especially if there is a 
decline of these parameters over a 6-12 month time 
period (62). Contrary, higher body mass indices, 
better pulmonary function and lower mean 
pulmonary artery pressures have been associated 
with a better survival five years after the initial 
diagnosis (63). Clinical prediction models 
incorporating these variables have been formulated 
in an effort to improve a clinician’s ability to predict 
prognosis (64).     
 
Conclusion 
The management of patients diagnosed with IPF is 
challenging and integrate disease-specific strategies 
for slowing disease progression and extending 
patient survival, simultaneously with palliative care, 
in order to improve symptom management and 
quality of life. The major components of the 
treatment are represented by: early initiation of 
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antifibrotic therapy, oxygen therapy, psychosocial 
support, adequate nutrition, education of patient and 
family, symptom management and palliative care 
and specific rehabilitation programs, designed in 
order to prolong the survival period and to enhance 
the quality of life.  
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Abstract 
Introduction. Chronic obstructive pulmonary disease (COPD) is one of the leading causes of morbidity and mortality 
worldwide, and the burden of the disease is constantly increasing. Although COPD is primarily characterized by the 
presence of airflow obstruction, in many patients, it is associated with systemic manifestations that can result in 
impaired functional capacity, reduced quality of life, and increased mortality. Pulmonary rehabilitation (PR) consists 
of a multidisciplinary and comprehensive non-pharmacological intervention that is designed to improve health status 
in COPD patients, along with pharmacologic treatment. PR has also been shown to improve the diaphragmatic 
mobility in patients with different conditions that affect the diaphragm. The aim of the paper is to describe the clinical 
and functional features of a COPD patient with unilateral paralysis of the phrenic nerve and the role of PR as a major 
component of the case management. Material and method. This paper presents the case of a 66-year-old patient, 
diagnosed with COPD Gold stage III, which suffered a surgical intervention for an aorta aneurysm and later 
complicated with phrenic nerve injury and left diaphragmatic paralysis. This condition worsened the respiratory 
functional status and the patient needed a tailored treatment. Results and discussions. The treatment included besides 
inhaled dual long acting bronchodilator and corticoid therapy, pulmonary rehabilitation with complex methods, 
consisting in training of the respiratory musculature and techniques of bronchial drainage using devices with positive 
inspiratory and expiratory pressure, with good clinical and functional outcomes. A PR program should be included 
into a personalized management plan, along with pharmacological therapy. Conclusion. Although there is no standard 
treatment for COPD associated with unilateral paralysis of the phrenic nerve, it is important to diagnose these 
conditions promptly, and to recommend the adequate pharmacological treatment for controlling the symptoms along 
with a personalized complex respiratory rehabilitation program, in order to increase functional status and quality of 
life. 
Key words: respiratory rehabilitation, COPD, phrenic nerve paralysis, 
 
Introduction 
Chronic obstructive pulmonary disease (COPD) is 
an important cause of mortality worldwide, with a 
constantly increasing prevalence, mainly due to 
smoking and different exposures to noxious particles 
(1,2). The progressive decline in lung function that 
defines COPD is commonly associated with a 
significant reduction in exercise capacity and 
psychological issues, all of which contribute to 
greater patient’s disability, poor quality of life and 
reduced survival (3,4). Pulmonary rehabilitation 
(PR) consists in a multidisciplinary and 
comprehensive non-pharmacological intervention 
that is designed to improve health status in COPD 
patients (3-5). PR has also been shown to improve 
the diaphragmatic mobility in patients with different 
conditions that affect the diaphragm (6-8). The aim 
of the paper is to describe the clinical and functional 
features of a COPD case associated with unilateral 
paralysis of the phrenic nerve and the role of PR as a 
major component of the case management.  

Material and method 
This paper reports the case of a 66-year-old patient, 
with a 42-pack year history of smoking, diagnosed 
with COPD Gold stage III, in 2011, and treated with 
a fixed combination of inhaled corticosteroid and 
beta-2 agonist bronchodilator (fluticasone/salmeterol 
50/500 µg, 2 inhalations/day) and salbutamol as 
needed. The initial values of spirometry parameters 
were: reduced forced expiratory volume in 1 second 
(FEV1) 1.42 L (41.3%) and forced vital capacity 
(FVC) 2.43L (52.3%) corresponding to a decreased 
FEV1/FVC ratio of 58.4%. The patient was 
regularly monitored, including clinical and 
functional assessment.   
In December 2012, the patient was admitted in 
Pulmonology department for severe infectious 
exacerbation of COPD with left upper lobar 
pneumonia and minimum left pleural effusion, cured 
under broad-spectrum intravenous antibiotic therapy 
(ceftazidime 3g/day, gentamicin 160mg / day, and 

              
 

Cardiovascular surgery complication and the benefits of pulmonary rehabilitation in preventing 
COPD exacerbation 

 
STANCIU Ionut¹, LIBU Cristiana1*, DOCU AXELERAD Any1, APETREI CORDUNEANU 

Otilia², DANTES Elena1 

 

 Corresponding author: LIBU  Cristiana, E-mail: libu.cristiana@yahoo.ro       

1. “Ovidius” University, Constanta, Romania 
2. “Grigore T. Popa” University of Medicine and Pharmacy, Iasi, Romania  

 

Balneo Research Journal       DOI: http://dx.doi.org/10.12680/balneo.2020.314     Vol.11, No.1, February 2020        p: 45–49 
 

 

mailto:libu.cristiana@yahoo.ro


 

  46  
 

ciprofloxacin 1000mg /day) administered for 10 
days. Chest computed tomography (CT scan) exam, 
performed after the pneumonia resolution, revealed 
the presence of a sacciform dilation of the aortic 
cross, distal of the emergence of the left subclavian 
artery, with a diameter of 35/25mm.  
The patient was referred to Cardio-vascular surgery 
department and suffered a curative intervention for 
aorta aneurysm. Phrenic nerve injury occurred 
during the cardiothoracic surgery intervention, led to 
left diaphragmatic paralysis, revealed by chest X-ray 
(fig 1). This complication affected the health status 
condition both functionally (FEV1 decreased to 
1.25L, corresponding to 35% of predicted value) and 
regarding the quality of life. 
Results 
 The post-operatory evaluation revealed an 
overweight patient (BMI = 28.7kg/m2), presenting 
dyspnea on exertion (grade 3-4 mMRC), decreased 
breath sounds on the left lower hemithorax, dullness 
to percussion in the same area, and inward 
movement of the epigastrium during inspiration. 
Pulmonary function tests suggested severe 
irreversible obstructive disease: post-bronchodilator 
values of FEV1, FVC and FEV1/FVC ratio were 
lower (34%, 50% and 54.5% respectively). CT exam 
of the chest revealed the presence of accessory 
hemiazygos vein, calcified micronodular lesions in 
both upper lobes, left supradiaphragmatic lamellar 
atelectasis, bronchiectasis in lingula and left lower 
lobe (fig. 2) and a highly elevated left 
hemidiaphragm (fig. 3). The walked distance on the 
6 minutes walking test (6 MWD) was 390 m, 
representing 70% of predicted value, and a 
significant desaturation up to 85% during the test. 
The treatment included besides inhaled dual 
bronchodilator and corticoid therapy, pulmonary 
rehabilitation with complex methods, consisting in 
the training of the respiratory musculature, pursed 
lip breathing, arm and chest exercises, resistance 
training exercises including walking on a treadmill, 
and, also, techniques of bronchial drainage using 
devices with positive inspiratory and expiratory 
pressure (fig 4). PR included also the educational 
and nutritional support. The patient followed the 
rehabilitation program twice daily for one month in 
the rehabilitation department. 
The PR program, along with the pharmacological 
therapy had good clinical and functional outcomes. 
Dyspnea was reduced to grade 2-3 mMRC, the 
values of FEV1, FVC, and FEV1/FVC ratio 
increased to 44.7%, 58.3%, and 55% respectively. 

The 6 MWD increased up to 82% of predicted value, 
and the lower value of SpO2 during the test was 
90%.  
Two years after cardiothoracic surgery, patient 
reported persistent low back pain in the chest, and he 
was referred to Balneal and Rehabilitation 
Sanatorium of Techirghiol, Romania, where specific 
balneal therapy was started, consisting in 
peloidotherapy – cold mud baths and adjuvant 
procedures such as: electrotherapy, massage and 
kinetotherapy.  After seven years of monitoring, the 
patient remains stable, with no respiratory 
exacerbation. He is under pulmonology and 
cardiologic pharmacological treatment.  
Discussions  
COPD represents a major public health problem, the 
main cause of global morbidity and mortality (1,8). 
Along with pulmonary tuberculosis, HIV infection 
and lung cancer, obstructive lung diseases represent 
a major component of health care system burden 
(10-15). COPD exacerbations and associated 
comorbid conditions, such as cardiovascular 
diseases, obstructive sleep apnoea, metabolic 
syndrome or other rare diseases, are responsible for 
much of the morbidity and mortality (15-20), along 
with suboptimal adherence to pharmacological 
treatment (21,22). Although COPD is a progressive 
respiratory disease, it also has diverse manifestations 
beyond the lungs, known as systemic effects (23). 
The most important systemic dysfunction in COPD 
patients is the peripheral muscle impairment 
resulting from both systemic inflammation and 
physical inactivity (24). Skeletal muscle dysfunction 
is a frequent and important feature of COPD (5), 
especially in advanced stages and it is associated 
with reduced quality of life, exercise capacity and 
survival. 
Pulmonary rehabilitation is a well-proven complex 
and multidisciplinary treatment approach that 
includes patient evaluation and education, smoking 
cessation intervention, physical training and skeletal 
muscle strengthening, nutritional intervention, 
occupational therapy and psychosocial support (25). 
A PR program should be included into a 
personalized management plan, along with 
pharmacological therapy (26,27) and long term 
oxygen therapy when needed (28,29). Patients who 
should benefit the most from a PR program are 
COPD patients from groups B−D, according to the 
Global initiative for Obstructive Lung Disease 
(GOLD) guidelines (30).  
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However, the American College of Physicians 
evidence-based practice guideline supports the 
indication of PR for symptomatic COPD patients 
with FEV1 <50% of predicted (strong 
recommendation) (31), conditions which were 
present in our reported case, because the patient was 
initially diagnosed with COPD Gold stage III, with a 
FEV1 of 41.3% of predicted value, and dyspnea of 
3-4 mMRC scale.  
In the next year after the COPD diagnosis, the 
patient suffered a surgical procedure for an aorta 
aneurysm, after which he presented in the 
pulmonary department with left diaphragmatic 
paralysis. Usually, this unilateral diaphragmatic 
paralysis is incidentally found on routine chest X-ray 
(32,33). Most patients diagnosed with asymptomatic 
hemidiaphragmatic paralysis do not require 
treatment (32). In this case, the patient did not 
consent for a surgical procedure for the correction of 
unilateral diaphragm paralysis by plication of the 
affected site.  This option is considered if the patient 
has important symptoms, or if the patient has 
bilateral diaphragmatic paralysis (32,33).  
In our case, the respiratory status of the patient was 
already impaired due to obstructive disease. After 
cardiovascular surgery intervention, he presented a 
worsened dyspnea and functional status, with post-
bronchodilator values of FEV1, FVC and 
FEV1/FVC ratio of 34%, 50% and 54.5% 
respectively. The pharmacological treatment 
consisted in adding a long acting anticholinergic to 
his inhaled combination of corticosteroid and long 
acting beta2-agonist. The patient also benefited from 
a complex PR program, twice daily for one month in 
the rehabilitation department, having a favourable 
evolution, with significant clinical and functional 
improvement of respiratory symptoms and 
spirometric parameters. Balneal therapy for 
degenerative low back pain done consisting in 
peloidotherapy – cold mud baths and adjuvant 
procedures such as: kinetotherapy, electrotherapy, 
massage therapy, had a very good clinical response. 
Data from literature also support the beneficial 
clinical effectiveness of balneal treatment (34-36). 
After seven years of monitoring, COPD remains 
stable, with no further respiratory exacerbation.  
Conclusion 
 Although there is no standard treatment for COPD 
associated with unilateral paralysis of the phrenic 
nerve, it is important to diagnose promptly these 
conditions and to recommend the adequate 
pharmacological treatment for controlling the 

symptoms along with a personalized complex 
respiratory rehabilitation program, in order to 
increase functional status and quality of life. 
 

 
Fig 1. Chest CT scan revealed a sacciform dilation 
of the aortic cross, distal of the emergence of the left 
subclavian artery, with a diameter of 35/25mm. 
 

 
Fig 1. Chest radiograpy - elevated left 
hemidiaphragm, diffuse right pulmonary 
hyperlucency and enlargement of intercostal spaces  
 

 

 
Fig 2. Chest CT scan revealed accessory 
hemiazygos vein, calcified micronodular lesions 
(upper); left supra-diaphragmatic lamellar 
atelectasis, and bronchiectasis in the lingula and in 
the left lower lobe (lower) 
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Fig 3. Chest CT scan by lung window (upper) and 
mediastinal window (lower) revealed highly 
elevated left hemidiaphragm 
 

 
Fig 4. Training devices with positive inspiratory and 
expiratory pressure 
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Abstract 
An 46-year-old Caucasian woman was diagnosed with idiopathic intracranial hypertension (IIH) after presenting with 
papilledema and bilateral visual blurring. Lumbar puncture revealed an opening pressure of more than 550 mmH2O. 
Cerebral magnetic resonance imaging (MRI) showed bilateral flattening of the posterior sclera, enhancement of the 
prelaminar optic nerve, distension of the perioptic subarachnoid space, intraocular protrusion of the prelaminar optic 
nerve and empty sella. The main purpose of the treatment was to release the symptoms and preserve the vision. It was 
initiated the general treatment with Mannitol 20%, 250 ml/day, Acetazolamide 2x500 mg/day and B-vitamins. After 
discharge the patient followed a treatment with acetazolamide 2x250 mg/ daily doses and oral potassium supplements 
30 mg bid/day. 
 
Key words: pseudotumor cerebri, idiopatic intracranial hypertension, papilledema, 
 
Introduction 
Pseudotumor cerebri is a rare condition which is 
characterized by an idiopathic increased intracranial  
pressure (IIP) manifested with papillary edema and 
other neurologic signs such as headache, visual loss, 
tinnitus, diplopia .Often this syndrome appear in 
young overweight women  of childbearing age. The 
fundoscopy reveal bilateral papilledema. Visual field 
examination by perimetry and ocular coherence 
tomography are important examination for the 
diagnostic. Because the symptoms are similar to 
cerebral mass lesion, for this reason the name of 
pseudotumor cerebri was associated with “false 
brain tumor”. The diagnosis is an exclusion one, 
other causes of increased intracranial pressure (ICP) 
have to be excluded with imaging methods (brain 
MRI) and lumbar puncture . The main purposes of 
treatment are releasing of the symptoms and 
conservation of vision. Treatment options for this 
potentially low vision disease  include diet and life 
style, certain medications (e.g., vitamin A 
derivatives, tetracycline, and lithium) , carbonic 
anhydrase inhibitor ( Acetazolamide or Diamox) (1), 
steroids (2), Furosemide (3). In case of medical 
treatment failure, surgical treatment is indicated.  
Cerebrospinal fluid shunting  (CSF) (e.g., 
ventriculo-peritoneal and lumbar-peritoneal 
shunting) (4-8) and optic nerve sheath fenestration 
(ONSF)( 9-16),  and management of transverse sinus 
stenosis are indicated (17). 

Case report 
We present the case of a 46 year old female patient, 
known with ovarian cyst, asthma, who was admitted 
in our department accusing ocular discomfort in both 
eyes felt as retro bulbar pressure. The patient 
reported no allergies and no fever in the past days. 
The onset of these symptoms started 2 months 
before the presentation in our department. The 
family history was not relevant. She had no chronic 
treatment. The general clinical exam was normal. 
The body mass index was normal. She did not have 
any history of recent ear infection, treatment for 
acne vulgaris, vitamin A supplementation, lead 
exposure, seizure disorder, oral contraceptives, 
steroid intake or withdrawal. There was no history of 
tick bites, target rash or joint pains. Her medical, 
surgical and family history was all unremarkable. 
The ocular examination at the presentation in our 
department revealed a best corrected visual acuity of 
1 without correction in both eyes. The refraction 
showed at right eye:  +0,75D sph-0.25 D cyl ax 150° 
and at left eye: +0.75 D sph , 0.25 D cyl, ax 10°. The 
intraocular pressure was 17 mmHg measured by 
aplanotonometry in both eyes. The light perception 
and projection was present at both eyes. The 
papillary light  reflex  was present in both eyes. The 
ocular motility was normal. Slit lamp examination 
revealed a normal examination in both eyes. 
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The ophthalmoscopy of both eyes showed  at both 
eyes papilledema, the optic nerve head without 
edges, prominent, dilated retinal veins and a 
chrysanthemum flower appearance in the right eye 
(RE).(Fig.1). 
 

  
Fig.1. Ophthalmoscopy aspect seen at retinophotograpy 
at RE and LE  
 
The visual field examination discovered enlarged 
blind spot both eyes with some paracentral scotoma 
in both eyes.(Fig 2 ). 
 

 
Fig.2. Visual field aspect in both eyes 
 
The optical coherence tomography (OCT) of the 
optic nerve revealed a swollen optic nerve in both 
eyes but no retinal nerve damage. (Fig.3 ). 
 

 
Fig. 3. OCT aspect at both eyes 
 

Other examinations: 
The standard blood tests where within normal 
parameters: RBC= 4,60 x 1012/L, hemoglobin = 13,6 
g/dL, WBC= 5,18x109/l, creatinine = 0,68 mg/dL, 
blood glucose =104 mg/dL, CRP= 0,27 mg/dL, 
BUN=30 mg/dL, fibrinogen= 316 mg/dL, platelets= 
245x10 9/l, erythrocyte sedimentation rate =3 mm/h.  
Antibodies IgG anti-Borrelia  and IgM anti-Borrelia, 
anti-RNP, anti-SSA, anti-cardiolipin, p-ANCA, c-
ANCA, antiSCL70, anti-mitocondrial, ANA and the 
circulating immune complexes were normal. The 
serum vitamin  B12 was 251 pg/ml and folic acid 
15,17 ng/ml. Thyroid tests were normal. No 
inflammatory markers were positive. 
The neurologic examination concluded a conscious 
patient, temporal and spatial oriented, symmetrical 
and reactive pupils, normal eye movements, no 
meningeal signs, with no cranial nerve deficits, no 
motor deficit, normal tendon reflexes, slightly brisk 
in the lower limbs, no Babinski’s sign present, no 
ataxia, no sensitivity disorders, no sphincter 
disorders. The recommended treatment was 
Mannitol 20% 100 ml/day iv, neurotrophics and B1 
(100 mg/day), B2 (10 mg/2 ml/ day) and B6 (50 
mg/2ml/day)  vitamins. 
The cerebral magnetic resonance imaging (MRI) 
examinations revealed signs of idiopathic 
intracranial hypertension and few small focal lesions 
suggestive for demyelinating disease.(Fig.4). 

a) b)  
Fig.4. (a) - Brain MRI aspect T1W + contrast axial 
images at the level of the optic nerve(ON) reveal 
bilateral tortuous ON with prominent cerebrospinal 
fluid spaces around the ON.   
(b) - T2-W1sequence reveal- flattening of the 
posterior sclera, bilateral hyperintensity and swelling 
of the optic nerve. 
 
Lumbar puncture was done and the opening pressure 
was 550mmH2O. Examination of cerebrospinal fluid 
(CSF) composition revealed normal cell count and 
differential glucose and protein.  
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The positive diagnose for both eyes was: papillar 
oedema, mild hyperopia, idiopathic increased 
intracranial pressure, folic acid deficiency.  
The differential diagnosis for a bilateral papillary 
edema included structural cerebral lesions such as 
cerebral tumors (benign or malignant), vascular 
lesions, inflammation / infections (cerebral abscess), 
all which were ruled out by the neurologic 
examination and by the cerebral MRI examination. 
Because all the inflammatory tests were negative an 
autoimmune was excluded. 
Chronic intracranial hypertension can be caused by 
many conditions including certain drugs such as 
tetracycline, a blood clot in the brain, excessive 
intake of vitamin A, or brain tumor. It can also occur 
without a detectable cause excluded by medical 
history of the patient. 
Treatment  
The main purpose of the treatment was to release the 
symptoms and preserve the vision.During the 
hospitalization, because of the mild visual field loss 
it was initiated the general treatment with  Mannitol 
20% 250 ml/day,Acetazolamide 2x500 mg/day, B1 
(100 mg/day), B2 (10 mg/2 ml/ day) and B6 (50 
mg/2ml/day)  vitamins. 
The evolution was stable during the admission. 
Recommendations at hospital discharged were to 
avoid the physical effort and indicated the treatment 
with Acetazolamide 2x250 mg/ daily doses and oral 
potassium supplements 30 mg bid/day. 
The follow-up examination at one and 6 months 
after discharge showed a maximum visual acuity 
without correction at both eyes. The 
ophthalmoscopy exam revealed bilateral mild 
papillar oedema. The visual field examination 
revealed mild modifications (enlarged blind spot and 
few paracentral small scotomas) (Fig.5). 

 
Fig.5. - Visual aspect at both eyes -6 months follow-
up. Enlarged blind spot and few paracentral small 
scotomas. 

Discussion 
Idiopathic increased intracranial pressure  (IICP), 
called also benign intracranial hypertension is a 
demanding disorder which is leading to increased 
intracranial  pressure (ICP), in the absence of 
identifiable cause (18,19). The incidence of the 
condition is estimated to be 20 per 100,000 (20) and 
it is expected to increase rapidly. There are studies 
which showed that obesity is the main underlying 
etiological factor, knowing that obesity can affect 
children and males to a similar degree as females 
(21-23). What is interesting that our patient was not 
obese not fulfilling the profile for IIP. 
At presentation, the most common symptom is 
headache (24,25) which is pulsatile in over 80% of 
patients (26) and 70% of patients report a focal 
component of the headache (e.g. occipital or retro-
orbital pain)(26).After the decrease of intracranial 
pressure (ICP) the headache can be improved 
.Sometimes when patients have coexisting headache 
disorders (18) it may not respond well to treatment 
that decrease ICP and require conventional agents 
(pain relievers drugs) to control the symptom (19).  
In our case the headache was not so severe, had 
retro-orbital location but it was associated with 
papilledema. 
Visual symptoms are common in IICP and are 
linked with papilledema. The common sign is 
represented by bilateral papilledema, sometimes 
symmetric sometimes asymmetric. Papilledema is 
present in 97% of IICP cases and is the hallmark 
features of the illness (27). In the absence  of 
papilledema, abducens nerve palsy is a major criteria 
for the positive diagnosis of IICP (28). In our case, 
the abduces paralysis was absent.   
The patients complain about transient visual loss 
precipitated by postural changes and Valsalva 
procedure –like maneuvers with duration of few 
seconds. The visual disturbances were present as 
progressive and early changes of visual field,  
enlargement of blind spot  and a nasal step defect in 
visual field examination. In the late stages, if the 
papilledema persists, nasal defects, arcuate defects 
and severe visual field constriction can appear (29). 
Visual acuity is not decreased if visual field 
examination does not reveal any disturbances. That 
is why the examination of visual field by static 
perimetry is essential to establish management 
decision. 
Abducens nerve palsy may be another sign in IIP 
and is due to the increased ICP on this nerve, which 
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has the longest intracranial pathway (25). Abducens 
nerve palsy was not present in our case. 
Some authors revealed the possible correlation 
between IICP and iron-deficiency anemia (30). In 
our case, the patient did not present this type of 
anemia. 
MRI has been of particular interest linked with the 
ability to provide the visualization of eyeball, optic 
nerve, orbit and optic tract.(31). Increased ICP may 
lead to several abnormalities on MRI, including: 
flattening of the posterior sclera, enhancement of the 
prelaminar optic nerve ; distension of the perioptic 
subarachnoid space, intraocular protrusion of the 
prelaminar optic nerve and empty sella (31). 
 Without any treatment, papilledema can cause 
progressive irreversible visual loss and optic 
atrophy. The principle objectives of treatment are 
reduction of symptoms, including headache, and 
preservation of vision. All overweight patients 
should be encouraged to enter a weight-management 
program with a goal of 5% to 10% weight loss, 
along with a low-salt diet. In our case the patient 
was not obese which represent a particularity of the 
case. We initiated a medical treatment with 
Acetazolamide in order to reduce the papilledema. 
When symptoms and visual loss are mild a lot of 
medical and surgical treatments are recommended.  
In cases of mild visual field loss, as it was in our 
case, the treatment with Acetazolamide has to be 
initiated. Acetazolamide, a carbonic anhydrase 
inhibitor, decrease the cerebrospinal fluid production 
and decrease the ICP (32). Steroids were commonly 
used in the past for treating IIP but because of 
several side effects such as weight gain, rebound 
intracranial pressure after withdrawal, increase of 
glycemia, osteoporosis, psychosis ,peptic ulcer 
disease, hypertension, renal failure should not be 
used routinely (33,34). 
Lumbar puncture improves the symptoms of IIP in 
most cases for a short period (35, 36). In our case the 
patient felt better after the procedure although the 
headache was not typically for IIP from the very 
beginning.  
 When visual loss is more severe or rapidly 
progressive, surgical interventions, such as optic 
nerve sheath fenestration or cerebrospinal fluid 
shunting, may be required to prevent further 
irreversible visual loss. Various other 
ophthalmologic pathologies have to be considered 
for young patients, as causes of visual function 
deterioration. The choice of intervention depends on 
the severity of symptoms and visual loss (37, 38). 

The optic nerve sheath fenestration is reserved for 
cases with vision loss secondary to papilledema and 
mild symptoms of ICP. The cerebrospinal fluid 
shunting is preferable in patients with visual loss due 
to papilledema and increased symptoms of ICP (29).  
 
Conclusion. Our case showed an uncommon 
presentation of IIP with a headache localized retro-
bulbar, with bilateral papilledema (more severe at 
RE) and absence of obesity, iron-deficiency anemia 
and abducens nerve paralysis. 
 
Informed consent. An informed consent was 
obtained from the patient included in this article 
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Abstract 
Introduction. Cardiovascular diseases are recognized as worldwide (1) and national public health issue (2, 3). This is 
argued by having a leading position in the structure of general mortality and disability, the substantial loss of quality 
of life and the health system needs for increased costs. Prevention and control of cardiovascular disease has become 
one of the priority directions for global and national noncommunicable disease control strategies developed to reduce 
premature mortality (1, 5). The major cardiovascular diseases mortality was identified some aspects of premature 
mortality among the adult population in the Republic of Moldova. Overall decrease of mortality due to cardiovascular 
diseases among adults (-5.9%) has been accompanied by a relatively slower decrease in premature mortality (-2.4%) 
in the Republic of Moldova (6). Primary, secondary and tertiary prevention measures are essential in reducing the 
burden of cardiovascular disease and contribute to improving cardiovascular health at the population level. Nature is 
helping people to maintain their health through mechanisms much closer to them than pharmaceutical ones through 
the curative action of the various natural factors that form the climate of the respective territorial area.  
Material and method. There is a descriptive study based on statistical data of the World Health Organization and 
official vital statistics of the Republic of Moldova.  
Results and discussions. The climatic conditions of Moldova are favorable to cardiovascular prevention and 
rehabilitation. Moldova is located in the temperate continental climate influenced by the proximity of the Black Sea 
and the interference of warm-humid air from the Mediterranean. The annual air temperatures average in the country is 
9,30C. In the Republic of Moldova the warm weather with a confortable temperature lasts 175 days and the relative 
humidity oscillates in the average from 66 to 87%. The country's thermal regime is the most important curative factor 
for treating chronic diseases and opportunity for the amplification of medical rehabilitation programs for patients with 
cardiovascular diseases. Application of methods based on the action of climatic factors in cardiovascular rehabilitation 
process contributes to its efficiency. Increasing the role of tertiary prevention is a good practice for the quality 
improvement of medical services for this category of patients. By making appropriate, timely and complex measures 
of primary, secondary and tertiary prevention cardiovascular disease can be substantially prevented.  
Conclusions. Strengthening cardiovascular prevention centered on a complex approach to all its primary, secondary, 
and tertiary components is an opportunity to reduce premature mortality in the population. 
 
Key words: Cardiovascular diseases, prevention, premature mortality, 
 

Introduction 
Cardiovascular diseases are the main public health 
issues at the global and national level (1, 2, 3, 4).  
The leading position of cardiovascular diseases in 
the distribution of general mortality and disability, 
the substantial loss of quality of life and the health 
system needs for increased costs are recognized as 
worldwide (1). Cardiovascular disease prevention is 
one of the priority directions for global and national 
noncommunicable disease control strategies in terms 
of reducing premature mortality (1, 5).  
The major cardiovascular diseases mortality 
identified some aspects of premature mortality 
among the adult population in the Republic of 
Moldova. Overall decrease of mortality due to 
cardiovascular diseases among adults (-5.9%) has 

been accompanied by a relatively slower decrease in 
premature mortality (-2.4%) in the Republic of 
Moldova (6). 
The intensity of mortality due to diseases of the 
circulatory system in men in the age group 50-54 
years in the Republic of Moldova corresponds to the 
intensity of similar mortality in the age group 70-74 
years in the developed countries. Adjusted 
cardiovascular mortality rates are about 4 times 
higher in the Republic of Moldova compared to 
similar rates in Europe (6, 7). 
WHO established the premature mortality target of a 
25% reduction in overall mortality from major 
noncomunicable diseases (cardiovascular disease, 
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cancer, diabetes or chronic respiratory diseases) by 
2025 (8). 
WHO determined the indicator unconditional 
probability of dying between the ages of 30 and 70 
years for monitoring progress of premature mortality 
reduction. This indicator expresses the probability 
(%) of dying of 30-year-old individuals from one of 
the main noncommunicable diseases before his or 
her 70th birthday (8). 
The analysis of the change of the unconditional 
probability of dying between the ages of 30 and 70 
years allowed the estimation of the premature 
cardiovascular mortality in the aspect of monitoring 
the intermediate progresses (2013-2016) in the 
Republic of Moldova.  This identified a trend to 
decrease more slowly (-1%) compared to the 
expected one (-4.5%). In addition, the opposite 
directions of percentage evolution by sex were 
highlighted, in men with increasing tendency (+ 
2.1%) vs. women with decreasing tendency (-5.4%). 
There is a delay in achieving the planned annual 
reduction (2013-2016) of premature mortality from 
cardiovascular diseases, which implies a risk for 
achieving the 2020 national targets and a future 
trend of premature death is not in line with the 
expected one (6). 
Of all risk factors for noncommunicable diseases 
determined by the WHO for monitoring, only in case 
of one risk factor (insufficient physical activity) is 
identified a lower prevalence at the national level 
comparing to global level (8, 9, 10). 
The assessment of cardiovascular health in the 
Republic of Moldova highlighted the substantial 
prevalence of poor cardiovascular health metrics 
(81.0%; 95% CI, 79.4% to 82.6%) compared to ideal 
cardiovascular health  (0.6%; 95% CI, 0.3% to 
0.9%) as a total and by sex and ages variables, as 
well (11). The results regarding the cardiovascular 
health assessment underlined the optimization needs 
in the prevention and control of major 
cardiovascular diseases. 
Primary, secondary and tertiary prevention 
interventions are essential in reducing the burden of 
cardiovascular disease and contribute to improving 
cardiovascular health at the population level.  
At once, nature is helping people to maintain their 
health through mechanisms much closer to them 
than pharmaceutical ones through the curative action 
of the various natural factors that form the climate of 
the respective area. 

Material and Methods 
There is a descriptive study based on statistical data 
of the World Health Organization and official vital 
statistics of the Republic of Moldova.  
The aim of this article is to bring forward and to 
underline the importance of climatic factors and 
natural resources of the Republic of Moldova in 
providing opportunities for cardiovascular 
prevention and rehabilitation improvement. 
Results and discussions 
Recent research shows that the reduction of 
cardiovascular mortality is attributed to about 50% 
of the reduction of modifiable risk factors and 
another half of the risk is attributed to evidence 
based medical treatments (12, 13, 14, 15, 16, 17, 18, 
19).  

 
Fig. 3. The main directions of intervention in terms of 
cardiovascular prevention and control. 

Cardiovascular rehabilitation in all its aspects is 
considered to be a consistent contribution to the 
prevention after disease occurring. Recent research 
offers more and more evidence of the benefits of 
cardiovascular rehabilitation for reducing mortality, 
morbidity and unplanned hospitalization, as well as 
improving the quality of life (Figure 3). 
International guidelines underling the role of 
rehabilitation in the prevention and control of 
cardiovascular diseases recommend the cardiac 
rehabilitation services (20, 21).  
In accordance with current recommendations at 
global and European level, the national clinical 
protocol and the standardized clinical protocol for 
physicians on cardiovascular rehabilitation was 
approved in the Republic of Moldova. Mentioned 
protocols regulate the cardiovascular rehabilitation 
in early stages (in the acute period of 
hospitalization) until the stable period, which 
provides rehabilitation services in an outpatient 
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regime, including rehabilitation services in the 
balneal-climatic facilities. 
The climatic conditions of Moldova are favorable to 
cardiovascular prevention and rehabilitation and it is 
an opportunity to strength the cardiovascular 
prevention in the country. 
Republic of Moldova is located in the temperate 
continental climate influenced by the proximity of 
the Black Sea and the interference of warm-humid 
air from the Mediterranean. The seasons are clearly 
defined with a short winter with a little snow and a 
long summer sometimes very hot and dry. The 
annual air temperatures average in the country is 
9,30C.  
The continuous insolation in the average per year is 
in the North – 2064 hours, the Center – 2115 hours 
and the South – 2327 hours. Number of days without 
sun are as follows: North - 80, Center – 71, South - 
63 days. 
During the year in the Republic of Moldova the 
wind direction is more frequent to the northwest and 
less rarely to the southeast, with speeds deviating 
within the limits 3.3 to 6.1 m / sec. For the Republic 
of Moldova there are characteristic low and medium 
speed winds, which reach an average of 5 m / sec. 
Seasonal weather conditions of the Republic of 
Moldova are determined in winter by unstable 
conditions with an average monthly temperature 
from 1.20C to 3.30C below zero. The coldest month 
of the winter is January: its average monthly 
temperature is 3-50C below zero. During the winter 
season in the territory fall on average of 85-110 mm 
of precipitation, or 16-20% of the average annual 
amount. Precipitation falls mainly in the mixed 
phase: in the form of rain and snow, their daily 
maximum reached 50-70 mm. The unstable nature 
of the weather for the winter season does not 
determine it as an absolutely negative factor (22, 
23). 
In the spring the average of temperature ranges from 
+ 80C to + 100C. In this season the number of hours 
of continuous isolation is increased, as follows: the 
North – 593 hours, the Center – 605 hours and the 
South – 642 hours. During the spring, the average 
precipitation falls 105-150 mm, or about 24% of the 
annual rainfall (22, 23).  
The average temperature for the summer season 
range is from + 18.50C to + 210C. The hottest month 
of the summer is July, in which it is reported the 

highest air temperature for the entire measurement 
period +41.5 0C. Summer is characterized mainly by 
high temperatures and stable weather. During this 
time of year, the favorable temperature is recorded 
in 30-40% of days. Atmospheric precipitations in the 
hot season (April-November) are recorded in the 
average, as follows: the North – 380 mm and the 
South – 346 mm. The average monthly relative 
humidity is up to 45-47%. 
Autumn is characterized by the gradual decrease of 
the air temperature, the increase of the wind speed 
and the number of days with precipitation. Autumn 
in the Republic of Moldova is mostly hot with clear 
days, the average air temperature is in the North + 
90C and in the South + 10.80C. The first frosts 
appear in the North and the Center of the country 
after October 10 and in the South area even later.  
In the Republic of Moldova warm weather with 
comfortable temperatures lasts 175 days and the 
relative humidity ranges from 66 to 87% on average. 
The thermal regime of the country climatic 
conditions is the most important curative factor for 
the treatment of chronic diseases. 
The comparative analysis of the data on the weather 
conditions in the Republic of Moldova, based on the 
degree of negative exposure of the weather 
elements,  confirmed that the climate of the Republic 
of Moldova belongs to the "favorable" and partially - 
"relatively favorable" climate group for the 
rehabilitation of patients with chronic diseases, 
including cardiovascular (22, 23). The climatic 
conditions of the Republic of Moldova are 
sufficiently favorable for carrying out cardiovascular 
prevention and rehabilitation using nature resources.  
The main methods of climate therapy accessible to 
the Republic of Moldova are: 
Heliotherapy – the beneficial action of sunlight is 
indicated for the treatment of skin diseases and 
nervous system; 
Aerotherapy – the complex action of the weather 
elements on the body (temperature, humidity, wind 
movement, solar radiation and barometric pressure) 
by performing the doctor's prescribed walks in 
patients with various diseases, including 
cardiovascular; 
Land-therapy – dosage walking on special routes for 
curative and rehabilitation purposes; 
The main methods that use the natural resources 
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accessible to the Republic of Moldova are: 
Ampelotherapy – the dosed use of grape juice for the 
treatment of various diseases is indicated for liver, 
kidney and circulatory system disorders. 
Peloidotherapy – The dosage application of the 
curative sludge is indicated for the diseases of the 
musculoskeletal, gynecological, nervous, and 
circulatory system. 
Balneotherapy – mineral water treatment that is 
done by internal and external administration. When 
administering, the chemical composition of the 
water is taken into account.  
The favorable climate is a natural therapy with 
multiple possibilities to treat different chronic 
conditions. Large use of climatic factors in 
cardiovascular prevention programs will help 
improve cardiovascular health in the Republic of 
Moldova. Application of methods based on the 
action of climatic factors in cardiovascular 
rehabilitation process contributes to its efficiency 
improvement. Increasing the role of tertiary 
prevention is a good practice for the quality 
improvement of medical services for this category of 
patients. By making appropriate, timely and 
complex measures of primary, secondary and 
tertiary prevention cardiovascular disease can be 
substantially prevented. 
Conclusions  
Strengthening cardiovascular prevention centered on 
a complex approach to all its primary, secondary, 
and tertiary components is an opportunity to reduce 
premature mortality in the population. 
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Abstract 
The purely spinal form of multiple sclerosis, presenting as a progressive spastic paraparesis, hemiparesis, or, spastic 
monoparesis of a leg with varying degrees of posterior column involvement, is a special source of diagnostic 
difficulty. We present the case of a 47 years old patient, with no personal pathological antecedents, admitted in our 
department through the emergency ward for motor deficit of the lower limbs, sympthomatology that had an acute 
onset the day before admittance. The neurologic examination revealed: orthostatism and gait not possible, spastic 
paraparesis – 3/5 MRC (medical research council), deep tendon reflexes were found to be hyperactive on both lower 
extremities, bilateral plantar extension, a dermatomic level of sensory disturbance at T10 – T11 vertebral segment and 
urinary retention. The cerebral MRI revealed no pathological findings. The lumbar punction revealed oligoclonal 
bands and the spine MRI outlined multiple focal images with demyelination aspect reaching the cervical and dorsal 
level of the medullary cord. The patient had two more relapses each at approximately 6 months, and this allowed us to 
establish the final diagnostic: Pure spinal multiple sclerosis. 
 
Key words: spinal multiple sclerosis, paraparesis, neurorehabilitation, 
 
Introduction 
The purely spinal form of multiple sclerosis, 
presenting as a progressive spastic paraparesis, 
hemiparesis, or, spastic monoparesis of a leg with 
varying degrees of posterior column involvement, is 
a special source of diagnostic difficulty. Such 
patients require careful evaluation for the presence 
of spinal cord compression from neoplasm or 
cervical spondylosis.The diagnosis of multiple 
sclerosis is based on neurological signs and 
symptoms, alongside evidence of dissemination of 
CNS lesions in space and time. MRI is often 
sufficient to confirm the diagnosis when 
characteristic lesions accompany a typical clinical 
syndrome, but in some patients, further supportive 
information is obtained from cerebrospinal fluid 
examination and neurophysiological testing (1).  
Multiple sclerosis (MS) it is thought to be a complex 
disease, and poorly understood with regards to 
aetiology. Observational research has suggested 
genetic and environment influences through an 
underlined pathophysiology widely believed to be 
autoimmune in nature. The spinal cord is a critical 
structure and its damage can lead to dysfunction of 
motor and/or sensory systems, as occurs in cases of 
various musculoskeletal and neurodegenerative 

diseases such as degenerative disc disease and 
multiple sclerosis. Spinal cord lesions on MRI 
correspond to areas of demyelination, neuroaxonal 
loss and gliosis, affecting spinal cord structure and 
function. Postmortem spinal cord studies have 
described a larger proportion of demyelination in the 
grey matter (33%) than in the white matter (20%), 
with lesions involving either both grey matter and 
white matter, or grey matter isolately. No difference 
in the extent of grey matter demyelination was seen 
between different cord levels (2).  
 
Case report 
 
We present the case of a 47 years old patient, with 
no personal pathological antecedents, admitted in 
our department through the emergency ward for 
motor deficit of the lower limbs, sympthomatology 
that had an acute onset the day before admittance. At 
admission blood pressure and heart rate were in 
normal range. No fever and no other abnormalities 
were found in the general examination. The 
neurologic examination revealed: orthostatism and 
gait not possible, spastic paraparesis – 3/5 MRC 
(medical research council), deep tendon reflexes 
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were found to be hyperactive on both lower 
extremities, bilateral plantar extension, a 
dermatomic level of sensory disturbance at T10 – 
T11 vertebral segment and dysfunction of the 
urinary bladder – urinary retention. The differential 
diagnosis included: myelitis, neuromyelitis optica, 
motor neuron disorders, vascular diseases and 
nutritional deficiencies. A presumptive diagnosis of 
multiple sclerosis has been outlined too, therefore 
further investigations have been made. Biological it 
was emphasized a mild hepatocitolisis, vitamin B12, 
folic acid, complete blood count, ionogram were in 
normal ranges. 
 The cerebral MRI revealed no pathological 
findings. A MRI of the thoracic spine and a lumbar 
punction were performed. The lumbar punction 
revealed oligoclonal bands and the spine MRI 
outlined multiple focal images with demyelination 
aspect reaching the cervical and dorsal level of the 
medullary cord, some of them gadoliniophils 
(active), that were less than 2 vertebral bodies in 
length (this also helped us to exclude Neuromyielitis 
Optica). We excluded all the above mentioned with 
the spine MRI, the lumbar punction and, of course, 
the clinical exam. Neuromyelitis optica was 
excluded by negative aquaporine 4 antibodies and 
negative anti MOG antibodies. 
There are new studies that discuss the effect of 
plasmapheresis in MS patients, but it should be 
taken into account that patients can develop multiple 
adverse effects, for exemple hypotension, 
tachycardia and severe allergies (3). Our patient 
responded to treatment with metilprednisolone (1g/ 
day, for 5 days). 

 
Fig. 1 .– Cerebral MRI (axial T2 sequence) – with 
no pathological findings  

 
Fig .2 .– Spinal MRI (sagittal T2 flair sequence) – 
focal image with demyelination aspect reaching the 
dorsal level (T10-T11) of the medullary cord. 
 
The patient was tested for Hepatitis B and C, and she 
was positive for hepatitis B (agHBs positive). She 
received a recommendation to see a 
gastroenterologist and to make further investigation. 
After this admittance, the patient had two more 
relapses each at approximately 6 months. During 
this time the patient received treatment with 
Baclofen 10 mg 2 tablets/day for the spasticity. For 
the urinary retention, the patient learned to 
catheterize herself. Of course she started 
physiotherapy – kinetotherapy. Because of Hepatitis 
B diagnosis we did not start any interferon or other 
immunosupresive treatment. All in all, all these 
gathered together, allowed us to establish the final 
diagnostic: Pure spinal multiple sclerosis.  
  
Discussions 
Motor symptoms are common and disabling across 
the phases and forms of multiple sclerosis (MS). 
Disease modifying treatments help to prevent their 
development, but most of their management is 
through rehabilitation. Current rehabilitation 
approaches are based on physical therapy focused on 
the individual’s needs (1). The efficacy of these 
approaches, however, is limited, as it is purely based 
on clinical grounds, and is largely unpredictable in 
the individual case, where several factors, including 
location, extent, and severity of MS damage, can 
contribute to individual variation in rehabilitation 
outcomes (4). 
Therefore, an improved understanding of the neural 
processes underlying functional recovery and driven 
by rehabilitation, remain a clinical necessity and a 
research priority that should fully exploit the 
individual patient’s potential to recover motor 
function (5). 
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The complexity of the disease, the difficulty in 
determining the appropriate treatment and a wide 
range of symptoms call for a comprehensive 
approach to the patient, which would involve both 
pharmacology and neurorehabilitation. Our patient 
definitely needed physiotherapy, which is an integral 
part of rehabilitation and consists in kinesitherapy, 
physical therapy and massage (6).  
Generally speaking and, even more, in this case, 
physiotherapy is aimed at improving mobility 
through compensation mechanisms that involve the 
activation of capabilities of effectors, which results 
in the patient regaining functioning, not movement. 
All applications included in physiotherapy should be 
recommended in such a way as to act upon the 
largest possible number of motor deficits. The 
introduction of physical activity, regardless of the 
severity of the disease, will reduce the negative 
effects of akinesia, and thus increase the functional 
capabilities of all body systems (7).  
Patients with MS can develop in time, especially if 
there are cerebral lesions, problems with balance and 
coordination, so the inclusion of balance and 
coordination exercises into the therapy is necessary. 
Coordination and balance exercises are carried out 
according to the Frenkel method, in which footprints 
painted on the floor are used to learn proper gait. 
The exercises are performed in 3 phases (right foot 
steps forward, shift weight, left foot joins the right 
one). The movement is divided into three phases 
(feet withdrawn, forward leaning of the trunk, 
straightening of the legs and getting up) (8,9).  
Spasticity was one of the main symptoms of our 
patient and is one of the symptoms that often makes 
rehabilitation and care difficult and most importantly 
deepens the disability. Spastic paresis affects both 
lower and upper limbs with greater severity of 
pathological tension in the lower extremities. Our 
patient had a spastic paraparesis which made 
walking very difficult. It is a symptom of the 
impairment of upper motor neuron which reveals 
excessive activity of alpha cells of the anterior horn 
of the spinal cord. High degree of spasticity (3 or 4 
in Ashworth scale) causes contractures, joint 
deformities and bedsores which lead to infections 
(10). Sometimes spasticity from Multiple Sclerosis 
or even Neuromyelitis Optica can be accompanied 
by painful spasms that are paroxysmal episodes 
lasting seconds or minutes, accompanied by intense 

pain and tonic postures of the limbs. Ephaptic 
transmission between abnormal demyelinated tracts 
could explain the spasms. Recently, the presence of 
these manifestations seems to be associated to NMO 
rather than MS or idiopathic acute transverse 
myelitis, and we excluded both of these pathologies (11). 
Apart from pharmacotherapy, physiotherapy plays 
an important role in the cases of severe spasticity. 
The plan of the rehabilitation program should take 
into account the fact that the use of physical 
applications before kinesiotherapy has positive 
effects while greater physical efforts can increase 
muscle tension (7).  
Passive stretching is a contraindication, as it reduces 
the excitability of the motor neurons and maintains 
elasticity properties of muscles and joints. Other 
physical methods used in the treatment of spasticity 
are electrotherapy and magnetic therapy (10). 
Electrical stimulation of neuromuscular system 
(NMES), transcutaneous electrical nerve stimulation 
(TENS), Hufschmidt method and functional 
electrical stimulation (FES) are listed among the 
applications of electrotherapy. Electrical stimulation 
seems to be the best method because damage to 
Upper Motor Neuron does not alter the excitability 
of the muscles to electrical stimuli, so that the 
impaired bioelectrical function of muscles can be 
replaced. Studies have shown that both methods 
result in a reduction of muscle tension, which leads 
to a wider range of motion in the joints and 
improved gait efficiency (8). 
Physical activity in patients with multiple sclerosis 
improves not only their physical capacity, but also 
their mood and attitude towards the exercises. Better 
cardiorespiratory efficiency has been proven to 
enhance the cerebrovascular function, which 
suggests that movement can also significantly 
improve the brain function in patients with multiple 
sclerosis. Aerobic training increases muscle strength 
of the lower limbs, which manifests itself in 
reducing spasticity without the risk of relapse or the 
symptoms of fatigue (8). Recent recommendations 
for patients with multiple sclerosis suggest 
performing physical activities 2–3 times per week at 
an intensity of 60–80% of maximum heart rate. The 
duration of the exercise should not exceed the initial 
period of 40 min. The intensity should increase 
gradually depending on the degree of disability (10, 
12). 
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As far as the medical treatment is concerned, 
patients suffering from RRMS will begin their 
treatment with a first-line drug, fingolimod and 
dimethyl fumarate being the most active ones in this 
category, having the great advantage of the oral 
administration. IFNs and GA are somewhat less 
efficient, but they passed the test of time, showing a 
good safety profile, however most forms of multiple 
sclerosis are remissive and recurrent on the onset, 
and later they turn progressive, and no treatment has 
proven to be efficient, so far (13). If the cognitive 
impairment appears it should be differentiated from 
other forms of dementia like Alzheimer disease, for 
example, where p-tau /Aβ42 or t-tau/Aβ42 ratio is 
used, with a sensitivity of up to 92% and a 
specificity of up to 86%. The ratio between Aβ42 
and p-tau is significantly lower in AD patients 
compared to those with vascular dementia. Research 
studies on the treatment for cognitive impairment in 
MS patients are ongoing (14). 
 
Conclusions 
We have presented an atypical case of spinal 
multiple sclerosis, with late onset, in a 47 years old 
patient that had a good evolution receiving 
cortisonic treatment in the acute phase, followed by 
treatment with central antispastics and 
kynetotherapy.  
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Abstract 
Introduction. In the context of sustainable tourism development, tourist satisfaction looked at from the perspective of 
the experience lived in the destination and the quality of services rendered by service providers is one of the directions 
in which researchers point their attention. In this context, the purpose of this study is to measure the satisfaction of 
Generations X (GX) and Baby Boomers (GBB) with tourist services in balneal resorts, seen through the perspective of 
the sustainable development of tourism destinations. Material and method. Methodology consisted in the survey 
method, by applying the semi-structured questionnaire tool on a sample of tourists visiting the balneal resorts in the 
Subcarpathians of Oltenia between July and October 2019. Results and discussions. The results show that satisfaction 
with the access to and inside the destination is good, but the infrastructure requires modernization. Satisfaction with 
tourist services is good, but it requires the improvement of recreational facilities and treatment services, especially for 
the members of Generation X. As far as accommodation services are concerned, even though they received the most 
positive feedback, the vast majority of facilities have medium level classification. Direct or indirect interaction with 
locals, hotel staff, and local authorities is valued as good towards very good. On the whole, it is necessary to increase 
satisfaction for GX and GBB tourists, as this will bring greater benefits for all interested parties: hotel owners and 
staff, tourists, local authorities, and even the local community, who can become more actively involved in the tourist 
market. Conclusions. This study is useful for local authorities in order to develop sustainable tourism, and for 
economic agents in obtaining the projected benefits. 
 
Key words: tourist satisfaction, generational cohorts, Subcarpathians of Oltenia, sustainable tourism, balneal 
services., 
 
Introduction 
Spa tourism in Romania dates back to the period of 
Roman conquest, stimulated by the presence of 
mineral and geothermal springs in a period when 
numerous baths, especially thermal baths, were used 
in spa therapy. In the Subcarpathians of Oltenia, 
excavations at Săcelu revealed parts of the 
installations of the old Roman baths used for balneal 
purposes (1).  
However, major developments can only be 
mentioned starting with the second half of the 18th 
century, when research and facility building have 
intensified in this field (2,3). This was favoured by 
the complex geological structure of Romania, which 
allowed the formation of a large variety of mineral 
water types, amounting to 2000 springs throughout 
the country (4).  
In this context, a continuous development of spa 
tourism in Romania followed during the 19th and 
20th centuries, with different visions in the capitalist 
versus the communist eras (1948-1999). The latter 

was oriented towards the development of social 
tourism, which is verified by the boom in mid- and 
lower-class structures and the emergence of 
economic mono-functional territorial units (5,6). 
Currently, Romania is in a continuous socio-
economic transformation, and spa tourism is 
important in the local economic system due to 
complex economic influences, manifested both 
vertically and horizontally (7,8). Moreover, 
Romania is also facing demographic ageing, a 
complex process involving socio-economic and 
cultural effects; therefore, policies related to the 
aging population should revolve around the concept 
of health and increasing their life span (9), with spa 
treatments being just one of the possible solutions. 
Predictions on demographic ageing at a planetary 
level are not optimistic, and Romania has also set 
course on this trajectory. Specialists estimate the 
senior population older than 65 will rise to 22% of 
the world's population by the year 2050; they also 
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foresee a drastic drop in population under the age of 
5 (5%) (10). Therefore, society should prepare to 
facilitate active ageing and a higher healthy life 
expectancy. 
Literature review 
Satisfaction is a basic element in assessing how 
competitive a tourist destination is and a key 
feedback element for tourist experience. The term 
”tourist satisfaction” was identified by Pizam, 
Neumann, and Reichel (11) as a vague concept, 
insufficiently researched or operationalised at the 
time. Cho (12) noted that even though there was a 
continuous increase in research on the satisfaction of 
tourists, it contained elements of confusion about 
what tourist satisfaction actually implies, as many 
people tended to confuse it with service quality, 
since this represents a global and holistic assessment 
(13). 
Although studies on both service quality and tourist 
satisfaction have gaps, tourist satisfaction is a very 
important concept for the (sustainable) management 
of a destination (14). There are authors who believe 
that tourist satisfaction is related to a destination’s 
attributes (15) or that it represents the result of the 
interaction between a tourist’s experience and their 
expectations regarding the destination (11,16,17). 
Economic studies correlate tourist satisfaction to 
profitability (18), and Yuksel et al. (19) argue that 
satisfaction and loyalty are basic elements on which 
a business is built.  
Drawing from Kozak's analyses (20) on the 
measurement of tourist satisfaction, Pou and Alegre 
(21), referring to it as customer feedback, state that it 
can be collected using various methods, one of 
which is the consumer satisfaction survey. These 
assessments make it possible to reconsider the 
continuous improvement of services (22), including 
better understanding of tourists’ needs and desires, 
which is essential for destination management 
organisations (23). 
 On the other hand, Peterson and Wilson (24) argue 
that there is no measurement of true satisfaction 
because it is affected by numerous intangible issues 
from various  spheres, such as individual tourist 
characteristics, multidimensional tourist subsystems 
(16), similar attractions, hotels, restaurants, and 
methodological or geographical considerations. The 
authors conclude that it is impossible to solve all 
these issues, given that a negative personal 

experience can alter other spectacular aspects of the 
destination. Incidentally, satisfaction depends on 
many factors, either internal, such as tourist 
motivation or feelings, or external, such as tourist 
activities offered by a destination and/or the price-
quality balance (25). 
To maintain or raise satisfaction, efforts to improve 
services should be carried out at the same time as 
improving the infrastructure and technical base of 
the destination. Fuchs and Weiermair (26) argue that 
tourism service quality and tourist satisfaction are 
two complex, multidimensional, dynamic concepts, 
which are usually influenced by the individual 
features of customers/tourists, such as gender and 
age, as well as by the market. The authors conclude 
that measuring tourist satisfaction is indeed a 
difficult theoretical and empirical task.  
Liljander and Strandvik (27) suggested that 
perceived service quality can be viewed as an 
external perspective, a cognitive judgement of a 
service that doesn’t even have to be from personal 
experience, but it can rely on the knowledge of a 
company's services or on the way it is advertised. 
According to Liljander and Strandvik, satisfaction 
refers to a personal perspective gained through the 
client’s own experiences and within which the result 
was assessed in terms of value received or in terms 
of what the customer had to give in order to obtain 
something. 
When viewed as such, tourist satisfaction differs 
from one individual to another, but also from a 
generation to another. Age plays a key role in 
determining consumer behaviour or satisfaction. 
Dividing the population into groups called 
generational cohorts was proposed by Inglehart (28). 
A generational cohort is defined according to birth 
years and lasts 20-25 years or however long it 
generally takes for a group to be born, grow up, and 
have their own children (29). These cohorts share 
the same attitudes, ideas, values, and beliefs based 
on their being born during the same period of time 
and living through joint experiences, with the same 
social, political, and economic events on a 
macroeconomic level taking place during their 
lifetime (29). According to Meredith and Schewe 
(30), witnessing specific experiences and events will 
be reflected in their core values related to jobs, 
money, tolerance, and sexual behaviour. These 
values, beliefs, expectations, and behaviours remain 
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constant throughout the lifetime of a generation and 
create a generational identity (29,28,31,32). When 
referring to consumers, this can significantly 
influence shopping patterns and behaviour (33). 
According to cohort theory (34), using generational 
cohorts could make it possible to gain additional 
understanding of consumers, since each cohort is 
comprised of people who were born in a certain 
period, and who have similar experiences, values, 
and priorities that will remain relatively stable 
throughout their lives (35). UNWTO uses in its 
reports the terms of consumer generations: 
Generation X, Y, Z, α (36), terms adopted in tourism 
research (37,38). 
Generation X (GX) refers to people born between 
1961 and 1979 (39), it is one of the most highly 
educated generations in history and is characterized 
by technological and media savvy, scepticism and 
pragmatism (40,41).  
On a global level, before Generation X, came the 
Baby Boom/Boomers generation (GBB), which is 
comprised of people born between 1946 and 1964 
(41). Romania did not go through the same 
demographic boom during this period, but actually 
later, prompted by the pro-natalist policy enforced 
during the communist era. However, based on 
research homogeneity considerations, Romania 
aligns to this classification as well (39). The GBB 
cohort members, just as the other generations, have 
different experiences that influence their values, 
preferences, and purchase behaviour (42,43,44,45). 
The purpose of this study is to assess the satisfaction 
of Generations X and BB with tourist services 
provided by the resorts in the Subcarpathians of 
Oltenia, in accordance with the sustainable 
development of destinations. 
The research objectives are: 
1. Outline the balneal characteristics of the 
study area. 
2. Analyse the satisfaction of the two cohorts of 
tourists regarding access, tourist services (including 
balneal), and the social climate of the resorts. 
3. Identify solutions for raising tourist 
satisfaction in the context of sustainable 
development. 
 
Setting scene of the study area 
The Subcarpathians of Oltenia, seen as a tourist 
destination of particular complexity, have a large 

number of tourist attractions, a continuously 
developing infrastructure and various tourist 
activities, all included in the Northern Oltenia 
Tourist Region (2). This destination is home to five 
tourist resorts that show important similarities when 
it comes to their natural curative factors and the 
affections they treat.  
Călimaneşti-Căciulata resort has balneal resources 
such as chlorosodic water, bicarbonate or calcic 
alkaline water, magnesium sulphur water, and 
sometimes brom-iodine water. The mineral waters 
are used in external treatments such as baths or 
topical applications for disorders of the 
musculoskeletal system and peripheral nerves, for 
gynaecological issues, varicose veins and vascular 
ulcers, and disorders of the upper airways. 
Internally, they are used to treat the digestive tract 
and its appendages, the kidneys and urinary tract, 
and various occupational diseases (46,47,48). 
Additionally, they are used to heat accommodation 
units and for recreational purposes (49). 
Băile Olănești resort has sulphurous, chlorosodic, 
iodized, bromine, bicarbonate, calcic, and 
magnesium waters (1,46). They are used internally 
for metabolic diseases, kidney disorders, and 
digestive issues. In external treatments, they are 
recommended for disorders of the musculoskeletal 
system and peripheral nerves, skin conditions, and 
professional diseases (1,47,48). 
Băile Govora Resort benefits from chlorosodic and 
strongly iodized waters, as well as from bicarbonate, 
sulphurous, bromine, and sodium waters. In addition 
to mineral waters, spa treatments here use the mud 
accumulated in the collapsed areas of the old Ocnele 
Mari salt mines. The resort is recommended for the 
treatment of rheumatic musculoskeletal disorders, of 
the peripheral nervous system, the respiratory tract, 
in otorhinolaryngology and in some nutritional 
disorders (46,47,48). 
Săcelu resort, somewhat geographically isolated 
from the Vâlcea resort cluster, has natural curative 
resources such as chlorosodic, iodized, bromine, 
calcic, sulphurous, and bicarbonate waters. The 
resort is recommended for the external treatment of 
musculoskeletal, peripheral nervous system, and 
gynaecological disorders, and for the internal 
treatment of diuresis (urinary lithiasis), hypoacidic 
gastritis, and liver diseases (1,47,48). 
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The only resort with high concentration chlorosodic 
mineral water is the town of Ocnele Mari. The 
second substance used in balneal treatments is the 
therapeutic mud accumulated in the collapsed areas 
of the old salt mines. The mineral water in Ocnele 
Mari is recommended for the treatment of 
musculoskeletal, peripheral nervous system, and 
gynaecological disorders (46,47,48). 

 
Fig. 1. Subcarpathians of Oltenia: resorts, 
municipalities, and their tourism capacity 
 
Research methodology and data management  
This research is based on a multidimensional 
approach to the sustainable development of tourism, 
by guiding the assessment of elements belonging to 
the environmental, tourist-economic, and social 
component. 
The social component is the central element that 
interacts with the others and from which derives 
tourist satisfaction. In order to do this, samples of 
GX and GBB tourists were analysed to investigate 
their satisfaction with tourist services. In order to 
achieve this, satisfaction was investigated by 
connecting it with the general experience in the 

destination, the quality of services received during 
their stay, and tourist interaction with locals and 
with the staff of economic agents and local 
authorities. 
This satisfaction assessment was carried out using 
the investigation method and the semi-structured 
questionnaire applied face-to-face between July and 
October 2019; the questions chosen targeted two 
parts: socio-demographic characteristics and tourist 
satisfaction measured by access to the destination, 
and conflict situations. The questionnaire includes 
questions with multiple binomial answers, questions 
using the Likert scale (from 1 to 5, where 1 is Very 
poor, 2 is Poor, 3 is Average, 4 is Good, and 5 is 
Very good), as well as open questions. The sample 
consists of 144 responders, equally divided 
according to gender inside the two generational 
cohorts, with 59% being part of GX and 41% of 
GBB. Furthermore, 86% of the respondents come 
from urban areas and 14% from rural areas. In terms 
of education, 7.6% have undergone elementary 
studies (no high school), 35.4% high school studies, 
22.2% postgraduate studies, 29.2% university 
studies, and 5.6% post-university studies. In terms of 
income, 9% have an income lower than 275€, 31.9% 
have incomes between 276€ and 500€, 20.8% have 
incomes between 501€ and 700€, 26.4% have 
incomes between 701€ and 900€, and 11.8% have an 
income higher than 900€ (Table 1). 
 

Table 1.Socio-demographic profile of the sample 
Socio-demographic profile Percent (%) 
Gender Male 50% 

Female 50% 
Age 45-64 years 59% 

≥65 years 41% 
Education 
level 

Lower secondary 
school 

7.6% 

High school 35.4% 
Post-secondary 
school 

22.2% 

University 29.2% 
Postgraduate 5.6% 

Income ≤ 275 € 9% 
276-500 € 31.9% 
501-700 € 20.8% 
701-900 € 26.4% 
≥ 900 € 11.8% 

Residence 
area 

Urban 86% 
Rural 14% 
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Sample size was confirmed by χ2 test, which showed 
a large number of statistical correlations with p<0.05 
(Table 2). 
 
Table 2. Chi-squared test: correlations among 
sociodemographic variables and respondents’ 
answers. 
Correlations Value df P value 
Residence-Leisure 309.846 261 0.020 
Residence-Means of 
transport used 

311.749 261 0.017 

Residence-Minimum 
travel distance 

418.276 348 0.006 

Gender-Complaint to 
police or authorities 

15.689 3 0.001 

Gender-Interaction 
with the staff of 
economic agents 

9.525 4 0.049 

Age-Satisfaction with 
treatment services 

14.048 5 0.015 

Age-Satisfaction with 
leisure and recreation 
services 

9.985 3 0.019 

Age-Complaint to 
police or authorities 

11.854 3 0.008 

Age-Minimum travel 
distance 

9.621 4 0.047 

Education- Means of 
transport used 

22.876 12 0.029 

Education-Use of 
local/public transport 

13.000 4 0.011 

Education-Interaction 
with locals 

26.874 16 0.043 

Education-Interaction 
with local authorities 

33.403 16 0.007 

Income- Satisfaction 
with treatment 
services 

32.112 20 0.042 

Income - Means of 
transport used 

24.089 12 0.020 

Income- Minimum 
travel distance 

36.730 16 0.002 

Source: SPSS v 25 output. 
 
Data were processed in SPSS 25 using descriptive 
statistics, Frequency, and Mean, and the Chi-squared 
test (χ2) for statistical and descriptive statistical 
significance.  
GIS was used for the visual representation of the 
study area, by processing the data referring to access 

ways and tourist capacity by resorts and 
municipalities. The source of the data regarding 
tourist capacity was the TEMPO-Online database of 
the INS (50). 
 
Results and discussions 
Tourist satisfaction concerning access to and inside 
the destination 
Given that access to the destination is mainly done 
in two ways – by road and by rail, the means of 
transport predominantly used to reach the 
destination is personal car (51.4%), followed by 
coach with 17.4%, and train with 7.6%. 
Furthermore, 23.6% of respondents use more than 
one means of transportation to reach the destination. 
Comparing the two generations, it is noted that GXs 
choose their personal car (57% versus 44% for 
GBB), and BBs prefer the train (12% versus 5% for 
GX), especially thanks to the facilities offered by 
railway carriers (Table 3:3.1.).  
Tourist mobility inside the destination is ensured 
solely by road transport. More than half of the 
respondents claimed to use public transport inside 
the destination (55.6%) and they were divided 
almost equally between the two generations (Table 
3:3.2). 
One of the reasons for this is the very profile of the 
resorts, as facilities here usually recommend walking 
inside the destination as part of the treatment, 
combined with getting plenty of rest. Another 
motivation tied to tourist mobility is the proximity of 
the resorts to larger towns, as is the case of 
Călimănești-Căciulata, Băile Olănești, Băile Govora, 
and Ocnele Mari, all of which are close to Râmnicu 
Vâlcea. The distance tourists travel inside the 
destination ranges from 5 km or less (12.5%) to 
between 5-10 km (18.1%), between 10-15 km 
(15.3%), and to more than 15 km (21.5%). However, 
it must be stated that 32.6% of tourists did not 
answer this question. As for how the two generations 
compare in this aspect, it is noted that GXs travel a 
distance of more than 15km (30%) inside the 
destination, while BBs travel 5-10km (24%) (Table 
3:3.3). 
The overall satisfaction of the generational cohorts 
with destination accessibility is Good (Mean = 3.56), 
since 41.7% of respondents give it a value of 4 and 
36.8% give it a 3 (Average), but it’s not Very good 
because only 12.5% give it a 5 (Very good) on the 
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Likert scale (Table 3:3.4.). Comparing the two 
generations, it is noted that there is a slight 
difference in the satisfaction for BBG (Mean = 3.49) 
as opposed to GX (Mean = 3.60). 
 
Table 3.Tourist satisfaction concerning access to and 
inside the destination  
3.1. Means of transport 
used (What means of 
transport did you use to 
get to the destination?) 

 
3.2. Do you use 
local/public transport to 
travel inside the 
destination? 

 
3.3. If yes, what is your 
minimum travel 
distance? 

 
3.4. Infrastructure. On a 
scale from 1 to 5 
(where 1 is Very poor 
and 5 is Very good), 
how do you assess the 
quality of access to the 
destination? 

Total Mean 3.56 
GX Mean 3.60 
GBB Mean 3.49 

 

 

Source: Primary data collected through the 
questionnaire and processed by the author. 
 
Satisfaction with service quality 
To quantify their satisfaction with service quality, 
tourists were questioned concerning their experience 
inside the destination and the main services they 
received here (accommodation, food, treatment and 
recreation).  
The data show that tourists’ satisfaction with the 
experience lived inside the destination is Good 
(Mean = 4.08), since 51.4% give it a value of 4 
(Good), and 30.6% give it a 5 (Very good) (Table 

4:4.1.). Differences between the two generations are 
not so noticeable and consist in the fact that, 
although both generations believe they are satisfied, 
the Mean of the GBB responders is slightly higher 
(4.17) than that of the GX responders (4.02).  
As far as accommodation services are concerned 
(Table 4:4.2.), data show that tourists’ satisfaction is 
High (41.7%), Average (30%), and Very high 
(25%). Analysing each of the two generations, it is 
noted that while most GX respondents fall under the 
High (48%) and Average (29%) categories, GBB 
respondents fall under the High category in a 
slightly higher proportion (32%) than under the 
Average category (30%), but all in all the Very high 
category is in the lead (36%). These values can be 
correlated with the amounts they spend transposed 
into higher expectations of GXs for accommodation 
services, which is also confirmed by the average 
general value of the two generations (Mean GBB = 
4, and Mean GX = 3.78). 
In terms of satisfaction with public food services 
(table 4:4.3.), data show that satisfaction is High and 
Very high for 66% of respondents, which remains 
valid to a great extent when analysing the two 
generations separately. This analysis is based on 
Mean GX = 3.93 and Mean GBB = 3.71 and can be 
corroborated with the dietary requirements that the 
older GBB members are advised to follow for a 
better outcome of their treatments. 
Viewed from the perspective of treatment services 
(Table 4:4.4.), data show that satisfaction is High 
and Very high for approximately 74% of tourists. As 
for the two generational cohorts, GBB’s satisfaction 
is High (value 4) and Very high (value 5) in 
proportion of 86%, as opposed to only 65% of the 
GX. This is explained by the fact that within the GX 
sample there are members who have not benefited 
from treatment services or have benefited to a lesser 
extent, visibly shown by the Mean values of each 
generations, where Mean GX = 3.29 and Mean GBB 
= 4.19. 
Tourists’ satisfaction with the leisure and recreation 
services in the destination is Average (37.5%) and 
High (47.9%) (Table 4:4.5.). There is only one 
significant difference between the two generations, 
i.e. GBB members (Mean = 3.56) are more satisfied 
than GX members (Mean = 3.36). This can be 
correlated with the fact that paying for leisure and 
recreation activities is more specific to GX rather 
than to GBB given the latter’s lower revenues. 
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Table 4.Tourist satisfaction with the quality of 
tourist and balneal services. 
4.1. On a scale from 
1 to 5 (where 1 is 
Very low and 5 is 
Very high), how 
satisfied are you with 
your experience in 
the destination? 

Total Mean 4.08 
GX Mean 4.02 
GBB Mean 4.17 

 

 

4.2. On a scale from 
1 to 5 (where 1 is 
Very low and 5 is 
Very high), how 
satisfied are you with 
accommodation 
services? 

Total 
Mean 

3.87 

GX Mean 3.78 
GBB 
Mean 

4.00 
 

 
 

4.3. On a scale from 
1 to 5 (where 1 is 
Very low and 5 is 
Very high), how 
satisfied are you with 
public food services? 

Total Mean 3.84 
GX Mean 3.93 
GBB Mean 3.71 

 

 
 

4.4. On a scale from 
1 to 5 (where 1 is 
Very low and 5 is 
Very high), how 
satisfied are you with 
treatment services? 

Total Mean 3.66 
GX Mean 3.29 
GBB Mean 4.19 

 

 
 

4.5. On a scale from 
1 to 5 (where 1 is 
Very low and 5 is 
Very high), how 
satisfied are you with 
leisure and 
recreational services? 

Total Mean 3.46 
GX Mean 3.36 
GBB Mean 3.56 

 

 

 
 

Source: Primary data collected through the 
questionnaire and processed by the author. 

Satisfaction with local community interaction 
Tourist satisfaction is also influenced by the social 
atmosphere of the destinations. Therefore, the 
possibility of a conflicting situation emerging can 
have a defining role in tourist satisfaction, which, in 
turn, may or may not lead to a follow-up visit. This 
is why conflict situations are an important indicator 
to consider when it comes to the sustainable 
development of a tourist destination, and therefore 
they must be carefully identified in order to find a 
solution. In this study, 9.7% of respondents (Table 
5:5.1.) had conflict situations during their stay, and 
more exactly 15% of the GBB tourists and 6% of the 
GX tourists. Of these, only 2.8% (0% GX and 7% 
GBB) filed a report with the police or other 
authorities in a position to solve conflicts or 
problems (Table 5:5.2.). In terms of tourists’ 
interaction with the locals (Table 5:5.3.), 48% of 
tourists believe that their interaction was Very good 
(value 5), with unnoticeable differences between the 
two generations (48% for GX and 47% for GBB). 
In order to detect the main problems leading to 
tourist dissatisfaction, tourists were questioned 
concerning the destination’s stakeholders (economic 
agents, residents, and local authorities). As far as 
economic agents are concerned, data show that 
approximately two thirds (66%) of responders 
consider that interaction with the staff of local 
economic agents is Good or Very good, while about 
7% consider it to be Poor or Very poor (Table 
5:5.4.). As for analysing each generation, it is 
observed that the Mean is 3.87 for both, with very 
slight variations between them. 37% of GX 
respondents believe that the interaction is rather 
Good (value 4), and 34% of GBB respondent believe 
that the interaction is Average (value 3). 
Concerning tourists’ interaction with local 
authorities (Table 5:5.5.), data show that 33.3% of 
respondents assign value 1 (Very poor), and 27.8% 
assign value 3 (Average), these characteristics also 
defining each generation. There are no significant 
differences between generations in terms of Mean 
either (GX Mean = 2.58 and GBB Mean = 2.68) 
because most of the time tourists did not come into 
direct contact with local authorities, although they 
did feel that authorities do not develop their 
subordinate areas in the right directions. 
 
 
 
 



 

  71  
 

Table 5. Tourist satisfaction with local community 
interaction. Calculated in SPSS v25 and Microsoft 
Excel 2016. 

5.1. Did you 
experience any 
conflict situation 
during your stay in 
the destination? 

 
5.2. If yes, did you 
file a complaint 
with the police or 
the authorities? 

 
5.3. On a scale from 
1 to 5 (where 1 is 
Very poor and 5 is 
Very good), how do 
you asses your 
interaction with the 
locals? 

Total 
Mean 

3.86 

GX Mean 3.92 
GBB 
Mean 

3.78 
 

 

 

5.4. On a scale from 
1 to 5 (where 1 is 
Very poor and 5 is 
Very good), how do 
you asses your 
interaction with the 
staff of local 
economic agents? 

Total 
Mean 

3.87 

GX Mean 3.88 
GBB 
Mean 

3.86 
 

 
 

5.5. On a scale from 
1 to 5 (where 1 is 
Very poor and 5 is 
Very good), how do 
you asses your 
interaction with the 
local authorities? 

Total 
Mean 

2.62 

GX Mean 2.58 
GBB 
Mean 

2.68 
 

 

Source: Primary data collected through the 
questionnaire and processed by the author. 
 
 
 

Conclusions 
The area has a wide tourist offer generated by five 
resorts with balneal resources that especially attract 
tourists from GX and GBB. 
The location of this cluster of resorts is close to the 
main tourist generating areas of Romania, but access 
to the destination is primarily by road and secondly 
by rail. This draws attention to the development of a 
better transport management such as the 
modernisation of roads and railways, investments in 
public transport, etc. 
Access to the resorts is considered good, but with 
gaps in investments towards modernization. There is 
a need for bypass routes (which partially exist to the 
East of Vâlcea and Călimănești Căciulata) because 
the main transport axes go through the centre of each 
resort. 
Tourist services are good, which results in a 
predominantly high and average satisfaction, but the 
study shows a demand to enhance both the 
entertainment and the treatment offer; this is 
especially true for GX tourists who do not entirely 
find the services to satisfy their requirements at 
maximum level. It has also been observed that 
public food services should specialize on consumer 
categories and corroborate their offer with the 
various therapeutic diets recommended by the local 
spas and treatment centres. 
Although accommodation services have received the 
highest value in the evaluation, close to the Good 
level, investments and programs/offers are needed to 
increase the satisfaction at maximum level. 
Therefore, the accommodation structures presently 
classified at 2-3 stars could be upgraded to 3-4 stars 
since the revenues have increased, but so have the 
tourists’ demands and their culture. 
The same level of satisfaction is observed in relation 
to the locals, the authorities, and especially the hotel 
staff. Development in the local community would 
benefit all the stakeholders, and a number of 
indicators would be achieved regarding the 
sustainable development of tourism destinations. On 
the one hand, the number of visitors and repeat visits 
would increase, and the destination would become 
more competitive; on the other hand, this would help 
raise the awareness and involvement of the local 
community in the tourist market. This is why we 
recommend creating a system for information to 
flow inside the local community concerning its 
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involvement in the life of the tourist destination; this 
can be achieved through the media and through 
workshops and trainings for tourism staff in 
consensus with the demands of sustainable 
development. 
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Abstract 
Introduction: One of the most common neurologic disease in Acquired Immunodeficiency Syndrome (AIDS) caused 
by Human Immunodeficiency Virus (HIV) is represented by progressive multifocal leukoencephalopathy (PML), 
being caused by John Cunningham (JC) polyoma virus.  
Case presentation: We report a case of a 27 years old women, HIV-positive since childhood, under specific 
antiretroviral therapy with good adherence to it in that period but starting with adolescence adherence to highly active 
antiretroviral therapy (HAART) decreased. In this context her HIV viral load increased to a 690.000 copies/ml, and 
CD4 collapsed at 57 cells/mmc. She presented in our clinic with ataxic left hemiparesis, truncal ataxia and left hemi-
hypoesthesia. Cerebrospinal fluid (CSF) showed a slightly pleocytosis and polymerase chain reaction performed from 
CSF diagnosed John Cunningham (JC) virus. Once diagnosis established, we reinitiated HAART, but some neurologic 
disorders persisted like difficulty of the left upper member, having the modified Rankin scale (mRS) of 5. The patient 
started a multidisciplinary rehabilitation (MDR) treatment, specifically adapted. It consisted of 4 sessions of 
neuromotor treatments, 20 sessions of massages, and 12 sessions of occupational therapy. According to MDR, the 
patient improved the ataxic walking, without support, presenting an improvement mRS of 3. 
Conclusions: AIDS patients with PML could require a prolonged MDR treatment for neurological disorders and 
rehabilitation treatment promptly should be applied when such diagnosis is suspected. 
 
Key words: progressive multifocal leukoencephalopathy, human immunodeficiency virus, neurological disorder, 
multidisciplinary rehabilitation, 
 
Introduction 
Known as an opportunistic disorder, progressive 
multifocal leukoencephalopathy (PML) is ussualy 
caused by John Cunningham (JC) polyomavirus. 
First PML case mentioned in the literature was for a 
patient with chronic lymphocytic leukemia (1). 
Nowadays, considering the plethora of different 
viruses like Human Immunodeficiency Virus (HIV), 
the PML incidence has raised, AIDS patients 
accounted for about 85% of PML (2). AIDS 
represent the late stage of HIV infection which 
occurs when immune system is damaged by the 
virus and immunity, expressed by CD4 count, 
decreased less than 200 cells/mmc. 
Generally, the clinical symptomatology of patients 
with PML is very poor, which will lead to death in 
approximately 6 months from onset of symptoms. 
Interestingly, only a rate between 7 till 9% of PML 
patients showed a higher survival rate, without any 
etiologic therapy (3,4). 

The suspicion of PML arises in AIDS patients with a 
low CD4 cell count, considering the clinical 
manifestations such as insidious onset, with focal 
and behavior deterioration. Symptoms noticed in 
HIV-positive patients with PML are motor 
weakness, especially hemiparesis, visual deficits 
such as hemianopsia, diplopia, mental changes, 
aphasia, limb apraxia, ataxia and so on (4-6). 
Regarding the treatment options, multidisciplinary 
rehabilitation (MDR) should be positively seen by 
the physician in PML patients in order to counteract 
the clinical effects of many brain injury, like stroke, 
spinal cord injury, respiratory diseases or 
rheumatologic disorders (7-12). In accordance with 
the same aim, the National Institutes of Health 
retrospective study, evaluated HIV-positive patients 
which were further analysed by the different 
rehabilitation therapy point of view (13,14). In this 
regard, although neurological abilities were 
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improved at the end of this study, some degree of 
disability still remains and many neurological 
regressions were reported (15-19). 
The area from central nervous system most affected 
by PML is parieto-occipital white matter. More 
profound, white matter showed single or multiple 
lesions without mass effect and magnetic resonance 
imaging (MRI) sustain the hypointense on T1-
weighted images and hyperintense on T2-weighted 
together with fluid-attenuated inversion recovery 
(FLAIR) sequences (20). 
CSF is usually normal, but sometimes pleocytosis 
less than 20/ μL can occur and protein levels may be 
slightly elevated (20). 
Because there is no specific anti-JC treatment, some 
patients have experienced spontaneous 
improvements with highly active anti-retroviral 
therapy (HAART) (4-6).  HAART is a very potent 
regimen for HIV-AIDS patient which initially 
included three classes of medication: protease 
inhibitors associated with nucleoside 
reversetranscriptase inhibitory and nonnucleoside 
reversetranscriptase inhibitors. 
Therefore, the dynamics of neural plasticity in HIV-
positive patients with PML are still unknown. The 
present case report describes the positive effect of 
MDR therapy in a HIV-positive patient with PML. 
 
Case presentation 
We report a case of a 27 years old women, 
diagnosed with HIV at age of 3, with different 
diseases in her childhood (i.e. extrapulmonary TB, 
recurrent bacterial pneumonia, recurrent parotiditis, 
chronic diarrhea, chronic hepatitis B, and oral 
candidiasis). After her HIV diagnosis, the patient 
was under specific antiretroviral therapy, with a 
good adhesion in childhood but with decreased 
adherence to HAART (i.e. lopinavir/ritonavir in 
associating with zidovudine/lamivudine) in 
adolescence.  
In evolution her HIV viral load increased to a 
690.000 copies/ml, and CD4 collapsed at 57 
cells/mmc. At clinical and neurologic examination, 
the patient was awake but drowsy and oriented to 
time, place, and person. In this context she was 
hospitalized conscious, having coordination normal 
on the right side, whereas some ataxia was recorded 
on the left, with cerebellar dysarthria, diplopia at 
distance, ataxic left hemiparesis, truncal ataxia, and 
left hemihypoesthesia. The patient was further 
bedridden. Cerebrospinal fluid (CSF) examination 
evidenced a slightly pleocytosis (10 cells/mmc), 

with no other changes. Polymerase chain reaction 
(PCR) performed from CSF evidenced presence of 
JC virus. Other etiology like Toxoplasma, 
Cryptococcus, Mycobacterium tuberculosis, gram 
positive or negative bacteria and fungi were 
excluded by specific CSF examination. 
Cranio-cerebral MRI examination performed before 
and after administration of intravenous contrast 
showed confluent areas of hyperintense signal T2-
FLAIR/hypointense T1, without restriction of 
diffusion, or contrast enhanced, symmetric in the 
periventricular white matter with subcortical 
bilateral extension. Lesions with the same 
characteristics were described in the cerebellar 
hemispheres, with a greater extension in the left 
cerebellar hemisphere. It also showed an inactive 
communicating hydrocephalus, probably induced by 
the aqueductal stenosis caused by the adherences 
(Figure 1). In this case clinical manifestation, 
biological and imaging changes sustained the PML 
diagnosis. 
 

 
Fig. 1. Confluent areas of hyperintense signal T2-

FLAIR/hypointense T1, without restriction of 
diffusion, symmetric in the periventricular white 

matter with subcortical bilateral extension. 
 

After the established diagnosis, a symptomatic 
treatment was introduced and further reinitiated 
HAART (i.e. darunavir/ritonavir, raltegravir, 
associated with zidovudine/ziagen), but some 
neurologic disorders persisted like orthostatism and 
walking with great difficulty, supporting by another 
person, coordination and balance disorders, showing 
partial recovery in speech disorders and using with 
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difficulty the left upper member. The degree of 
disability was measured using the modified Rankin 
scale (mRS) in which after 5-years of follow-up, the 
patient presented a mRS of 3 (moderate disability; 
requires some help, but able to walk unassisted- 
according with mRS) from initially 5 (severe 
disability; requires constant nursing care and 
attention, bedridden, incontinent, according to 
mRS). The mRS present a score from 0 to 6 in 
which 0 are patients with no symptoms and 6 were 
dead persons (20).  
In this context, the patient started a MDR treatment 
according to a neurologist and specialist in balneo-
rehabilitation. The treatment was applied 5 years, 4 
days/week, specifically adapted having the aims: 
muscle-ligament trophicization, recovery of the 
coordination of the left upper member function in 
order to increase muscle strength. Moreover, the 
program also included 4 sessions of neuromotor 
treatments, 20 sessions of massages, and 12 sessions 
of occupational therapy. The program ensures the 
more passive mobilization of the fingers, increasing 
the patient’s ability in grasping in a functional 
position, according to special guiding techniques. 
A control cerebral MRI was performed after 4 years 
which shows the sequelae of the lesions previously 
described, the same hydrocephalus, but with an 
evident cortical atrophy (Figure 2). Images 
correlated with the physical improvement but also 
with the cognitive decline and behavior 
disturbances. The patient has been also showed an 
increased CD4 to 430/ mmc and became 
undetectable 7 months after HAART resumption. 

 
Fig. 2. MRI imaging of diffusion coronal sequence. 

The sequelae of the lesions previously described, 
presenting an evident cortical atrophy. 

 

The patient improved the ataxic walking, performing 
short distance walking, without support, with an 
improved mRS of 3, without any severe sequelae. 
 
Discussion 
Worldwide epidemiology and morbidity by different 
infectious diseases changed over the last years. In 
some diseases like boutoneuse fever, shigella or 
salmonella, evolution is related with environmental 
factors (21-24), in other diseases evolution is related 
with outbreaks that can appear in absence of 
vaccination (25–28). In other diseases like TB or 
HIV evolution and mortality changed over the years 
according with early or late diagnosis and also with 
availability and adherence of specific treatment (29-
34).   
If, at the onset of the HIV pandemic, both physicians 
and patients were concerned only with prolonged 
survival, as this was achieved through complex 
treatment and specialized care, new clinical and 
therapeutic challenges are emerging for these 
patients. Currently, the medical approach of HIV-
positive patients has changed. The care only by the 
infectious doctor has been switched to 
multidisciplinary approach, according with health 
problems of these patients. In our case neurologic 
and balneo-rehabilitation support were essential for 
treatment strategy. 
PML showed to be a disease of a white matter cause 
by JC virus in which diagnosis can be made by using 
brain imaging investigation and even biopsy (35,36). 
Although there is no anti-JC treatment until present, 
in HIV positive patients have been showed an 
improvement along HAART. In HIV, before 
HAART survival for PML at one year was only 
10%, but in the last years survival is at least 50% 
(20,37,38). The new biologic therapy (i.e. rituximab, 
efalizumab or natalizumab), for chronic diseases like 
rheumatoid arthritis, psoriasis, multiple sclerosis or 
Crohn’s disease contribute to appearance of PML in 
other diseases, non-HIV related (39). Although 
survival increased, long term neurological sequelae 
in PML patients were not very well known. As long 
as PML is not a curable disease, by an specific 
treatment, persistence of immune restoration is 
essential for survival of these patients. Many 
patients from literature achieving this goal maintain 
this status and no reactivation or relapses were 
noticed (40, 41). 
In developing rehabilitation strategies for PML in 
HIV-positive patients, both caregivers and 
professionals must take into consideration their 
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external support (42). The attitude and rehabilitation 
program should be constructed similar with those for 
patients with cancer, or multiple sclerosis (43,44). 
Our study sustain the introduction of MDR program 
in HIV-positive patients, especially when is 
complicated by neurological disorders such as PML. 
At the end of the treatment, our patient showed 
better performances at left upper member, despite 
the ataxic left hemiparesis deficits. We can further 
admit that clinical PML symptoms were ameliorated 
by physical rehabilitation, although the treatment 
was applied after few months of symptoms 
appearance. The increased activation could be 
recorded by neurological abilities or hydro-
kinetotherapy (7), along with climatic factors among 
the effects of balneal cures which influence the 
quality of life of patients (8, 11), admitting the idea 
of the consultants’ professionalism and experience 
in the management of changes specific to health 
systems (9).  
In this context, we only can assume that MDR might 
be used by routine in the practice of HIV-positive 
patients like in different other disability disorders. 
Although the number of patients remains limited, 
physical exercises have been showed to contribute 
an improving aerobic capacity, along with immune 
restoration in HIV patients (45,46).  
Therefore, in patients with HIV and PML the role of 
physical rehabilitation could play an important role 
in achieving their health along with integration in 
their communities. 
 
Conclusions  
Although our study showed that MDR treatment can 
be highly encouraging in HIV-positive patient with 
PML, additional studies are demanded in order to 
achieve this aim. Therefore, larger studies should be 
acquired in order to identify potential candidates for 
achieving rehabilitation outcome.  
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Abstract 
Introduction. Chronic obstructive pulmonary disease (COPD) is commonly associated with a vicious circle of 
sedentary lifestyle - deconditioning - muscular dysfunction. High-frequency neuromuscular electrostimulation has 
demonstrated beneficial effects among subjects with muscle weakness. This study aimed to evaluate the benefits of 
merging pulmonary rehabilitation program (PRP) with neuromuscular electrostimulation in patients with very severe 
COPD. Material and methods. The study included 38 males with clinically stable COPD, who were divided in 2 
groups: group A-19 patients that underwent a PRP of 5 sessions/week for 4 weeks and group B-19 patients that 
underwent intercostal and lower extremity muscle electrostimulation  (5 sessions/week for 4 weeks, 60 min /session) 
in association with the same type of PRP. Saint Georges’s Respiratory Questionnaire (SGRQ), Modified Medical 
Research Council (mMRC) dyspnea scale, spirometry, maximal inspiratory pressure (PImax) and maximal expiratory 
pressure (PEmax), six minutes walking test (6MWT) and bio-electrical impedance were examined before and after the 
intervention. Results. Electrostimulation applied in group B increased muscle mass (50.15 ± 0.61kg vs  53.97 ± 
0.87kg, p<0.001)., PEmax (5.41 ± 0.25 vs post 6.79 ± 0.22, p<0.0003) and improved mMRC score (2.68 ± 0.15 vs 
2.10 ± 0.15, p<0.0109), 6MWT (369.6 ± 10.77m vs post: 445.6 ± 6.03 m) and SGRQ (61.32 ± 1.83 vs. 44.95 ± 1.94, 
p<0.0001). In group B only SGRQ score (55.05 ± 1.32 vs. 50.05 ± 1.51, p=0.018) was improved after PRP. 
Conclusion. A protocol which combines PRP with neuromuscular electrical stimulation in patients with very severe 
forms of COPD, has grater beneficial effect on dyspnoea, exercise tolerance, muscle mass toning and quality of life, 
compared with PRP alone. 
 
Key words: COPD, muscular dysfunction, neuromuscular electrostimulation, pulmonary rehabilitation program, 
 
Introduction 
In the last century, due to medical innovations, we 
are facing a decrease in the morbidity and mortality 
caused by respiratory infections like pneumonia or 
tuberculosis and a rise in life expectancy (1). On the 
other hand, in developed countries this phenomenon 
has led to an increased prevalence of age-related 
chronic respiratory diseases (2-3): COPD, asthma, 
emphysema, lung cancer, obstructive sleep apnoea, 
idiopathic pulmonary fibrosis etc. which represent a 
significant burden for the health care services (4-10).  
COPD is a disorder characterized by chronic 
incomplete reversible airway limitation (11-12). 
During the chronic evolution of this disease, patients 
develop dyspnoea, fatigue, limited exercise capacity, 
symptoms that will lead to a vicious circle of 
sedentary lifestyle - deconditioning – muscular 
dysfunction (13,14) Muscle weakness is independent 
of airflow obstruction severity of and is a significant 
risk factor for falls in this population (15-16).  

International guidelines recommend that patients 
with COPD should be included in PRP, in order to 
slow down the respiratory decline and to prevent 
muscle loss (11,12). These programs have been 
designed to optimize physicalfunction, social 
performance and autonomy of patients with chronic 
respiratory diseases.  
High-frequency neuromuscular electrostimulation 
has demonstrated beneficial effects among subjects 
with muscle weakness, especially in quadriceps 
muscle (17). It can be used alone or in association 
with other rehabilitation techniques. 
 
Study aim 
The objective of this study was to investigate if the 
association of neuromuscular electrostimulation to a 
pulmonary rehabilitation program will have greater 
benefits on muscle toning and exercise tolerance, 
then PRP alone, in patients with very severe COPD.  
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Materials and methods. Study design 
Before participating in the study, patients signed an 
informed consent form. The ethical board of the 
“Victor Babes” Hospital for Infectious and Lung 
Diseases, Timisoara, Romania approved the study. 
Thirty-eight males with clinically stable COPD 
participated in this prospective study. All subjects 
were diagnosed with very severe COPD according to 
GOLD/ATS criteria. The inclusion criteria were age 
of 40–75 years, eligibility to participate in exercise 
training, no acute exacerbations within the 3 month 
and no change in respiratory medication within the 
past 4 weeks. Exclusion criteria: orthopedic 
impairment, neuromuscular disorders, recent stroke 
or heart attack, advanced heart failure, aortic 
stenosis or pulmonary artery pressure >50 mmHg.  
Subjects were divided in two study groups: Group A 
included 19 patients that underwent a PRP of 5 
sessions/week for 4 weeks and Group B included 19 
patients that underwent intercostal and lower 
extremity muscle electrostimulation (5 
sessions/week for 4 weeks, 60 min per session) in 
association with the same type of PRP.  
The PRP consisted in stretching exercises and 
endurance training: 60 min of treadmill and 
stationary bicycle, at 80% of each patient’s maximal 
heart rate. The PRP also included quadriceps 
resistance training and breathing exercises. The 
neuromuscular electrostimulation was performed 
using a Cefar Activ device. A prefigured software 
which combined aerobic exercises, strength 
exercises and body toning for the quadriceps and for 
intercostal muscles, was used. The procedure 
consisted in applying the electrodes to proximal and 
distal endpoints of quadriceps and intercostal muscle 
body. A commutative, symmetric current of 20-35 
Hz frequency and 15-90 mA intensity, was used for 
60 minutes per day, 5 days/week. The intensity was 
enlarged until a strong muscle contraction was 
visible or to the maximum toleration level. 
At the beginning of the study, all subjects 
demographic information, smoking and medical 
history, physical examination were recorded. They 
completed SGRQ questionnaire, performed 
spirometry (Vitalograph ALPHA), PImax and 
PEmax, 6MWT test. The body composition was 
analysed via bioimpedance (BFAT Model IOI 353). 
The body mass index (BMI), muscle mass (kg) and 
fat-free mass (%) were recorded. Dyspnoea was 
evaluated using the mMRC dyspnoea scale. The 
same investigations were performed at the end of the 
3 weeks PRP. 

The SGRQ as used to assess the health-related 
quality of life. The SGRQ includes 50 items. Total 
score is ranging from 0 to 100. A zero score indicates 
no impairment of health-related quality of life (18). 
Respiratory muscle strength can be evaluated by 
measuring PImax and PEmax. The PImax correlates 
with the diaphragm and other inspiratory muscles 
strength, while PEmax correlates with abdominal 
muscles and expiratory muscles strength.  
The 6MWT is used to assess aerobic capacity and 
endurance. The distance covered in 6 minutes 
reflects the changes in performance capacity after a 
pulmonary rehabilitation program. 
Statistical analysis 
Data were collected using GraphPad Prism 7. The 
results are presented as mean ± standard deviation 
for continuous variables with Gaussian distribution, 
median (interquartile range) for continuous variables 
without Gaussian distribution, and percentage for 
categorical variables. A P value of<0.05 was 
considered statistically significant. 
Results 
The baseline characteristics of the studied groups are 
listed in table 1. Subjects from group B were older 
then those from group A( Table2,3).  
No statistically significant differences were noted in 
the spirometric values between the studied groups 
both pre- and post-intervention.  
Table 1. Baseline characteristics of the studied groups  
 Group A Group B P 
Age 57.53 ± 1.49 63.11 ± 1.72 0.019* 
FVC (L) 2.46 ± 0.14 2.22 ± 0.12 0.221 
FVC (%) 62.05 ± 3.34 60.05 ± 3.55 0.684 
FEV1 (L) 1.02 ± 0.06 0.92 ± 0.05 0.260 
FEV1 (%) 32.89 ± 2.51 32.11 ± 2.39 0.821 
FEV1/FVC 44.89 ± 3.26 46.26 ± 2.77 0.751 
BMI 27.21 ± 0.69 27.42 ± 1.07 0.870 

In group B, PEmax has significantly increased after 
the program (PEmax pre 5.41 ± 0.25 vs post 6.79 ± 
0.22, p<0.0003). There was no significant effect of 
pulmonary rehab or pulmonary rehab combined with 
electrostimulation on PImax. (Table 3).  
Table 2. Pre-rehabilitation and post-rehabilitation 
characteristics for Group A 

 

 
PRE (Mean ± 
SEM) 

POST (Mean ± 
SEM) P 

PIMAX 7.12 ± 0.34 7.35 ± 0.33 0.647 
PEMAX 5.66 ± 0.16 5.78 ± 0.41 0.774 
mMRC 2.26 ± 0.12 2.10 ± 0.16 0.463 
MM 51.21 ± 0.89 51.65 ± 0.99 0.742 
FFM 33.16 ± 0.88 34.18 ± 0.73 0.382 
6MWD 359.8 ± 15.6 381.6 ± 16.43 0.345 
SGRQ 55.05 ± 1.32 50.05 ± 1.51 0.018* 
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Group B registered a decreased dyspnoea after the 
intervention (mMRC pre 2.68 ± 0.15 vs mMRC post 
2.10 ± 0.15, p<0.0109)(Table 3) while in group A 
showed no statistically significant improvement.  
Table 3. Pre-intervenion and post-intervention 
characteristics for Group B 

 

 PRE (Mean ± 
SEM) 

POST (Mean 
± SEM) P 

PIMAX 7.09 ± 0.29 7.89 ± 0.34 0.0891 
PEMAX 5.41 ± 0.25 6.79 ± 0.22 0.0003* 
mMRC 2.68 ± 0.15 2.10 ± 0.15 0.0109* 
MM 50.15 ± 0.61 53.97 ± 0.87 0.001* 
FFM 33.04 ± 0.65 34.41 ± 0.92 0.241 
6MWD 369.6 ± 10.77 445.6 ± 6.03 <0.0001* 
SGRQ 61.32 ± 1.83 44.95 ± 1.94 <0.0001* 

The body composition changed in the 
electrostimulation group (Table 3). Muscle mass 
(MM) increased only in group B (pre: 50.15 ± 
0.61kg vs post: 53.97 ± 0.87kg, p<0.001) while in 
group A (pre:51.21 ± 0.89 kg vs post 51.65 ± 0.99 
kg, p=0.742) no significant improvements were 
noticed.  
Pre-rehabilitation, the 6MWT results did not differ 
significantly between the studied groups. Post-
rehabilitation, a significant increase of distance 
walked in the 6MWT was observed only in group B 
(pre: 369.6 ± 10.77m vs post: 445.6 ± 6.03 
m)(Figure 1). The increase in the distance walked 
was 76 m for group B and only 21.8 m for group A.  
Patients from both groups reported an improvement 
of health-related quality of life (group A, SGRQ pre 
55.05 ± 1.32vs. SGRQ post 50.05 ± 1.51, p=0.018 
and group B SGRQ pre 61.32 ± 1.83 vs. SGRQ post 
44.95 ± 1.94, p<0.0001) (Figure 2)  

 
Fig.1.Pre-rehabilitation, the 6MWT results did not differ 
significantly between the studied groups. Post-
rehabilitation, a significant increase of distance walked in 
the 6MWT was observed only in group B 

 
Fig.2.Patients from both groups reported an improvement 
of health-related quality of life (group A, SGRQ pre 
55.05 ± 1.32vs. SGRQ post 50.05 ± 1.51, p=0.018 and 
group B SGRQ pre 61.32 ± 1.83 vs. SGRQ post 44.95 ± 
1.94, p<0.0001) 

Discusion 
The present study showed that association of 
neuromuscular electrostimulation to a PRP, will 
have greater benefits on muscle toning, exercise 
tolerance and quality of life, then pulmonary 
rehabilitation program alone, in patients with very 
severe COPD. 
Subjects from the electrostimulation group were 
older then those from standard pulmonary 
rehabilitation group. This observation correlated 
with better results in this group, emphasizes the 
benefits of electrostimulation. 
We used electrostimulation on the intercostal 
muscles but no significant differences in the 
spirometric values between the studied groups both 
pre- and post-intervention, were noticed. This 
observation is supported also by other authors (19). 
However, Vieiria et al. assessed the effect of 
electrostimulation on the dynamic hyperinflation 
after 8 weeks of therapy. The neuromuscular 
stimulation increased FEV1, FEV1/FVC, 6MWT 
and reduced SGRQ (P < 0.01) (20). Lau et al., using 
a different protocol on the stellate ganglion region, 
have demonstrated a significant increase in FEV1 
post electrostimulation program (21). Thus, we can 
assume that a longer period of therapy and a 
different thoracic stimulation region, could be the 
keys for an effective respiratory function 
rehabilitation. 
We observed an increased expiratory muscle 
strength after the electrostimulation, but the 
inspiratory muscle strength change did not reach the 
statistical significance cut off. This observation is 
supported also by other papers (20). We can assume 
that a longer period of therapy could be more 
efficient on respiratory muscle strength.  
The muscle mass has increased in the 
electrostimulation group, but no modification was 
recorded in the pulmonary rehabilitation group. Dal 
Corso et al. did not find significant changes in 
muscle mass, but an increase in type II muscle fibres 
and a decrease in type I (22).  
A significant difference in the 6 MWT test was 
observed in the electrostimulation group. According 
to ATS/ERS guidelines a 47 m improvement in the 
6MWT after an PRP intervention is a clinically 
significant (23). We observed an increase of 76 m 
after electrostimulation and only 21.8 m in the 
standard rehabilitation program. We have to keep in 
mind that these results are obtained in cohorts who 
included only severely deconditioned patients with 
COPD, GOLD 4.  
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It is important for clinicians to assess the health 
related quality of life among COPD patients, as this 
is a good indicator of disease severity (24). Among 
many specific instruments available in literature, 
SGRQ reflects the most complex image of diseases 
impact on patients daily life. In the current study, 
patients from both groups reported an improvement 
of health related quality of life (group A, SGRQ pre 
55.05 ± 1.32vs. SGRQ post 50.05 ± 1.51, p=0.018 
and group B SGRQ pre 61.32 ± 1.83 vs. SGRQ post 
44.95 ± 1.94, p<0.0001) observation also supported 
by other authors (20). 
The disparities between the results obtained in 
different studies available in literature, can be 
explained by distinct electrostimulation and 
pulmonary rehabilitation protocols. A difference in 
the intensity and duration of muscular stimulation 
can highly influence the outcome of the intervention 
(25-26). Studies who used electrostimulation with 
higher intensities (15-90 mA) and lower frequencies 
(5-35 Hz) showed an increase in muscle mass (27-
28) whereas other studies (22,29) who used lower 
intensities (10-45 mA) and higher frequencies (50 
Hz) found no changes in muscle mass.  
Future research on electrostimulation, should also 
address other pathologies who associate dyspnoea 
and muscle dysfunction, due to the high prevalence 
of age-related chronic respiratory diseases. 
Limitations. The first limitation of this research was 
the short period of observation due to the fact that 
Romanian National Health System provides 
financial support only for a three-week pulmonary 
rehabilitation programme. In contrast, other studies 
lasted around 4 to 8 weeks. Secondly, the small 
sample size did not allow us to analyse sub-groups 
which could clarify some of the clinical changes. 
Further studies are needed to analyse the effects of 
merging neuromuscular stimulation with pulmonary 
rehabilitation programs in COPD patients and to 
evaluate the impact on hospitalizations rate and 
survival. 
Conclusion. A protocol which combines pulmonary 
rehabilitation with neuromuscular electrical 
stimulation of the intercostal and lower limbs 
muscles, in patients with very severe forms of 
COPD, has grater beneficial effect on dyspnoea, 
exercise tolerance, muscle mass toning and quality 
of life, compared with pulmonary rehabilitation 
alone.   
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Abstract 
Introduction. It is already known and accepted that cerebrovascular disease onset has a temporal variation pattern, the 
best documented being the circadian variation pattern, with a frequency peak in the morning and a second lower peak 
during afternoon. The impact of this circadian variation on post-stroke cognitive status has been little studied. 
Materials and method. The study included a cohort of 63 patients with ischemic stroke, admitted to the Neurology 
Departments I and II of the Rehabilitation Hospital in Cluj-Napoca between 1 June 2008 and 1 June 2009, who were 
evaluated for their cognitive status over 2 years, during 5 successive visits. The onset time of ischemic stroke was 
assigned to one of the six-hour intervals: 00.01-06.00 (night), 06.01-12.00 (morning), 12.01-18.00 (afternoon), and 
18.01-24.00 (evening). Statistical analysis was performed using Excel Microsoft, descriptive and ANOVA test. 
Results and conclusions. The circadian variation pattern of stroke onset is confirming in our study the known 
incidence pattern of ischemic stroke, with the morning peak. There are differences in the evolution during dynamics of 
the MMSE score depending on the time of the day when stroke occurs. Patients with stroke onset during the night 
have seems to have a less favorable cognitive evolution in the second year after ischemic stroke compared to patients 
with stroke onset during the other intervals of the day. 
 
Key words: ischemic stroke occurrence, circadian variation, cognitive status, 
 
Introduction 
The focus on the need to understand as much as 
possible of the factors involved in the development 
of various diseases including stroke, a devastating 
disorder worldwide due to the severe disability 
induced, includes the interest in the study of the 
chronobiological aspects involved (1, 2). It is 
already known that ischemic stroke onset has a 
circadian, circaseptan and circannual cyclicity 
pattern. The best studied and documented pattern, 
which does not depend on the geographical area, 
climate or lifestyle, is the circadian variation pattern. 
This is described as having a morning incidence 
peak, according to the majority of the literature 
reports, and a second, less impressive peak, during 
afternoon, described inconsistently (3-7).  
Post-stroke cognitive impairment is frequent. Post-
stroke cognitive deterioration represents one of the 
main causes of dependence in neurovascular 
patients. It has a multifactorial etiology (vascular 
lesions, lesions associated with Alzheimer’s 
dementia, white matter changes) and can be assessed 
by various neuropsychological scores, of which the 
most widely used and available is MMSE (Mini 
Mental State Examination) which, along with the 
degree of disability, correlates with subcortical white 

matter lesions (8-10). The evolution of cognitive 
status is closely related to functional status alongside 
the severity of the clinical picture. There are 
extremely few data regarding the influence of the 
circadian variation pattern on the evolution of 
cognitive status, and the influence on disability is 
reflected in some studies which suggest that patients 
with ischemic stroke onset during the night have a 
less favorable clinical (NIHSS) and functional (mRs, 
ADL, IADL) evolution compared to other patients 
with ischemic stroke (11-14). 
Materials and method 
Our study was based on a cohort of 63 patients who 
had an ischemic stroke over the past 6 months, 
admitted to the Neurology Departments I and II of 
the Rehabilitation Hospital in Cluj-Napoca, in the 
period 1 June 2008 - 1 June 2009. The diagnosis of 
ischemic stroke was defined according to updated 
World Health Organization criteria and was 
confirmed by neuroimaging. We recorded 
demographic data for each patient and the time of 
onset was assigned to one of the four 6-hour 
intervals of the day: 00.01-06.00 (night), 06.01-
12.00 (morning), 12.01-18.00 (afternoon), and 
18.01-24.00 (evening).  
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The 63 patients were assessed for their cognitive 
status using the MMSE scale during 5 visits over 2 
years: at the first visit (time “0”), at 1 month (“1”), 6 
months (“6”), 12 months  (“12”) and 24 months 
(“24”). 
Statistical analysis was performed using Excel 
Microsoft, categorical data were presented as 
diagrams, and continuous variables were 
summarized using synthetic centrality, dispersion 
and location indices. For the analysis of differences 
between the mean scores at each visit for the 4 time 
intervals of the day, two-way ANOVA statistical 
analysis was used. 
 
Results 
The circadian cyclicity pattern of ischemic stroke 
symptom onset in the studied group revealed the 
highest incidence in the morning, in the 6-12 
interval, and the lowest incidence during the night, 
in the 0-6 interval (Fig. 1). 

 

 
Fig. 1: Circadian cyclicity of ischemic stroke onset 
in our cohort across the 4 time intervals of the day 
 
Figure 2 represents the descriptive evolution of the 
arithmetic mean of the MMSE score in patients with 
stroke onset across the 4 time intervals of the day 
over the 2 years of follow-up, on the occasion of the 
5 evaluations. 

 

 
Fig. 2. Temporal evolution of the arithmetic mean of 
the MMSE scores during 2 years, across the four 
time intervals of the day (5 evaluations). 
 
Following two-way ANOVA statistical processing 
of MMSE scores across the 4 time intervals of the 
day and the 5 time points for their evaluation 
(0,1,6,12,24): statistically significant differences 

(p<=0.05) were found at each evaluation visit (time 
point), between the morning and the afternoon time 
interval, at the first 3 visits (the first 6 months): at 
time 0 (first visit – MMSE 0), at 1 month  (MMSE 
1) and at 6 months (MMSE 6). In addition, at the 6-
month visit (MMSE 6) there was a statistically 
significant difference between the morning and the 
evening intervals (Table 1).  
 
Table 1. Statistically significant differences in the 
evolution of the MMSE score of patients with 
ischemic stroke depending on the onset intervals . 
 MMSE 0: 6.01-12.00 ----  12.01-18.00 (p=0.021)  
 MMSE 1: 6.01-12.00 ----  12.01-18.00 (p=0.03)  
 MMSE 6: 6.01-12.00 ----  12.01-18.00 (p=0.05)  
  ---  18.01-24.00 (p=0.04)  

MMSE 12, MMSE 24 -  no stat ist ically 
significant differences 

 
Discussions 
The known circadian cyclicity pattern of ischemic 
stroke onset was confirmed in the case of the cohort 
of our study, with the incidence peak in the 06.01-
12.00 interval and the lowest incidence during the 
night. (3, 4, 8, 15). 
An analysis of the evolution during dynamics of the 
MMSE score across the 5 evaluations over the 2 
years of follow-up shows a favorable evolution for 
all time intervals in the first month, with a 
subsequent relative plateau period up to 1 year, 
followed by a new improvement up to 2 years, 
except for the night interval of onset (00.00-06.00), 
for which MMSE worsened again after the first year. 
Statistically significant differences between the 4 
time intervals of stroke onset by multivariate 
ANOVA analysis were detected for the MMSE 
values recorded on the occasion of the first 3 visits 
(initial time, at 1 month and at 6 months), more 
precisely between the 6-12 interval and the 12-18 
interval, the 18-20 interval, respectively. No 
statistically significant differences were found 
regarding the evolution of MMSE values in patients 
with stroke onset during the night interval compared 
to patients with stroke onset in the other intervals of 
the day, despite the differences observed by 
descriptive analysis, most probably due to the small 
number of patients. 
We found literature data related to the evolution of 
cognitive status depending on the circadian interval 
in which stroke occurred. The evolution of the 
MMSE score correlates with the results of other 
personal studies, in which the degree of disability 
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was evaluated using the scores ADL (activities of 
daily living), IADL (instrumental activities of daily 
living), mRs (modifed Rankin score) associated with 
clinical severity assessed by NIHSS, with the least 
favorable evolution of these for ischemic stroke 
onset in the 00.00-06.00 night interval and the 
greatest improvement for all onset intervals during 
the first year after stroke (13, 14).  
The more severe evolution of stroke with onset in 
the night interval from a clinical, functional and 
cognitive point of view is due to a number of 
factors: frequent late discovery on the occasion of 
wake-up which leads to waste of precious time, 
favoring endogenous factors such as variability of 
blood pressure values and autonomic system 
activity, nocturnal hypercoagulability along with 
possible sleep-disordered breathing as a risk factor 
for nocturnal stroke occurrence, and alteration of the 
post-stroke sleep-wake cycle, maintaining a vicious 
circle (15,16).  
 
Conclusions 
In our study group, the circadian variation pattern 
was similar to that found in the literature, with the 
highest incidence in the 6-12 morning interval and 
the lowest incidence in the 0-6 night interval, the 
latter seeming to be responsible for the least 
favorable evolution of cognitive status at 2 years. 
There are differences in the evolution during 
dynamics of the MMSE score depending on the time 
of the day when stroke occurs; more extensive 
studies in terms of number of patients and length of 
follow-up are required. Information about the 
influence of circadian variation in the occurrence of 
ischemic stroke on the evolution of cognition can 
help to estimate long-term prognosis and implicitly, 
the necessary medical and social resources.  
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Abstract 
Introduction. Osteoarthritis is a chronic joint disease, a progressive non-inflammatory arthropathy-type. Globally, 
around 1.7 billion people are affected by musculoskeletal and rheumatic diseases, which indicates an increase in the 
last 20 years of around 45%. Material and method. The objectives of the treatment of patients diagnosed with 
osteoarthritis were: decreasing the pain, increasing joint mobility, muscle strength, trophic and muscle tone, increasing 
the quality of life and reintegration into the social and family environment. Demographic data and the functional status 
were assessed using the VAS scale, the WOMAC scale, the QOL scale. Results and discussions. The pain, the most 
important symptom in osteoarthritis, was diminished in the patients from the group, the evaluation on the VAS scale, 
but also on the WOMAC scale  has showed the value reduction and the statistical significance of this decrease. The 
quality of life in the group patients after the application of the complex recovery treatment, especially of the 
kinetotherapy program. Conclusions. The application of the individualized recovery treatment and adapted to the age 
group has allowed the improvement of the values of the parameters of pain, rigidity, functional capacity. The recovery 
of patients aged 55-65 is important to ensure the percentage of professionally active persons, to reduce medical costs, 
as well as those generated by absenteeism, and the socio-professional reintegration of these patients. 
 
Key words: osteoarthritis, the quality of life, the complex  recovery treatment , kinetotherapy, 
 
Introduction 
Osteoarthritis is a chronic joint disease, a 
progressive non-inflammatory arthropathy-type, 
which is characterized by the damage of articular 
joint, the subchondral bone, changes at the level of 
the periarticular structures, of the synovium. 
Osteoarthritis is determined by genetic factors 
(1,2,3) and environmental factors (sex, age, life-
style, weight, endocrine-metabolic disorders) (4). 
For the bearing joints (hip, knee) the inflammatory 
process involves the damage of walking, the 
decrease of muscle strength in the lower body, joint 
deformities, instability at the knee level. Coxartrosis 
is a chronic disease, with a long evolution, 
characterized by joint limitation, functional 
disability and difficulty in performing daily 
activities. Frequently, patients diagnosed with 
coxarthrosis also have associated comorbidities 
(respiratory, cardiovascular, digestive, renal, 
metabolic conditions) (5,6). Knee osteoarthritis is a 
chronic joint disease that causes pain and the 
decrease of the functional capacity with negative 

consequences on social integration, mental capacity, 
and the quality of life. A review of 62 studies from 4 
databases has evaluated the quality of life through 
several questionnaires. Thus, it was found that 
obesity, the decrease of the physical activity (7) and 
the female sex were the factors that decreased the 
quality of life. Additionally, the patients’ 
educational level, the psychological stress, the 
depression, the social and inter-family relations 
(8,9). 
A study from 2019 (10) on 6472 participants shows 
that osteoarthritis at the level of the lower limb 
affects between 10-20% of people over 60 (11) 
involving economic and social costs (12), but also 
medical costs increasing by 80-90 % the costs for 
possible hip or knee prostheses (13,14,15). 
A study performed in South Korea on 9512 
participants over 50 allowed the evaluation of the 
risk factor and the quality of life in patients with 
otheoarthritis. It was found a higher prevalence in 
women (43.8%) compared to  21.1% in men.  
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The prevalence of obesity in a higher percentage in 
women has also determined the decrease of the 
quality of life in this population group (16, 17,18) .   
The study presents the results from databases for 2 
years, corresponding to patients diagnosed with 
osteoarthritis, noticing an increased opioid use in the 
treatment of the condition. Of the 2857999 patients 
with knee osteoarthritis, 12.2% have received opioid 
treatment as first treatment. The factors associated 
with osteoarthritis (depression or comorbidity) have 
represented the reason for the administration of these 
drugs (19,20).  
Also, they should benefit from a proper quality of 
life, to delay the cognitive degeneration (21) as 
much as possible by interacting with their friends, 
participating in physical, social activities, 
maintaining control over their own lives (diet, 
weight, exercise, physical exercises, daily walks, 
avoiding sedentariness and isolation). 
An observational and transversal study published in 
2014 in which 1849 patients with gender and hip 
osteoarthritis over 50 were evaluated. The average 
age was 68.5 +/- 9.5 years. Of the patients, 61.5% 
had knee osteoarthritis, 19% hip osteoarthritis and 
19.5% both, the latter also having a low quality of 
life (22).  Globally, around 1.7 billion people are 
affected by musculoskeletal and rheumatic diseases, 
which indicates an increase in the last 20 years of 
around 45% (23). 
The consequences of these conditions have an 
impact in the socio-economic field and are found in 
the absenteeism from the professional activity (50%) 
and in the incapacity for work and disabilities 
(60%), which leads to the early retirement of 
patients. This is why it is important to early diagnose 
and apply individualized and complex treatment 
(24,25).   
The treatment for osteoarthritis of the joints of the 
hand, hip and knee takes into account the 
recommendations of the American College of 
Rheumatology (ACR) in 2012, the Osteoarthritis 
Research Society International (OARSI) in 2008 and 
2014, but also the recommendations of the European 
League Against Rheumatism (EULAR) of the 
National Institute for Clinical Excellence (NICE) in 
England, as well as the American Academy of 
Orthopedic Surgeons (AAOS). (26,27,28,29).    
For patients diagnosed with osteoarthritis, the 
recovery procedures must be individualized and 
involve the use of the two treatment possibilities, 
namely the pharmacological one and the non-

pharmacological one which involves electrotherapy 
and kinetotherapy procedures. (26,30,31)  
The therapeutic management of osteoarthritis has the 
purpose of reducing the pain and the inflammation, 
improving physical function, educating the patient to 
practice therapeutic exercise, weight control and use 
of support walking devices (32). Also, the 
administration of simple analgesics and NSAIDs for 
pain control and increase of the quality of life (33).   
Also, the recovery program in osteoarthritis includes 
a physical exercise program for increasing the 
muscle strength and endurance, increasing the joint 
mobility, maintaining muscle tone, as well as 
occupational therapy (34, 35). 
In the recovery program, electrotherapy (36) is 
recommended by applying low and medium 
frequency currents and ultrasound (37,38,39).  
Taking into account the adverse effects at the 
cardiovascular and digestive level, NSAIDs 
represent the second step in the management of 
osteoarthritis, being useful for the improvement of 
the symptoms, but the guides recommend them on 
the short term (ACR, 2008), (26,40,41). 
However, to reduce the occurrence of 
gastrointestinal complications, it is recommended 
the associate with a selective non-steroidal anti-
inflammatory, COX 2 inhibitor, a proton pump 
inhibitor (42,43,44,45). Also, the administration of 
non-steroidal anti-inflammatory medicine under 
topical form is better tolerated than the oral 
administration (46,47,48).  
Another review from 2019 had as purpose 
evaluating the effectiveness of physical exercise on 
pain, joint function and quality of life in a knee / hip 
osteoarthritis. From 9 electronic databases, were 
evaluated the results obtained from 6472 patients 
who confirmed the benefits of physical exercise for 
decreasing the pain, increasing the functional 
performance, increasing the quality of life in 8 
weeks of treatment. The better results, especially the 
pain perimeter, were obtained in patients diagnosed 
with osteoarthritis, under the age of 60 (49). 
In another study published in 2019, it allowed a 
review of the effects of physical exercise on pain, 
physical function, quality of life, progress of disease 
in people with osteoarthritis on the lower body. For 
a period of 7 years, the published studies were 
analyzed and it was found that performing physical 
exercises for 150 min per week allowed the decrease 
of pain, the improvement of physical function and 
the quality of life for a period of up to 6 months 
(50).  
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The purpose of the study was to evaluate the quality 
of life after applying a medical recovery program in 
patients diagnosed with degenerative disorders 
Material and method: The study was performed 
over a period of 6 months, under ambulatory regime. 
72 patients were evaluated at the beginning and the 
end of the treatment, as well as at the examination 
performed eight weeks after the end of the treatment. 
The study inclusion criteria were the following:  
• patients diagnosed with degenerative disorders 

(clinically and radiologically) 
• over 50 years of age 
•  a diagnosis of degenerative disorder for at least 

6 months 
• agreement to take part in the study 

The study exclusion criteria were: 
[1] patients diagnosed with degenerative disorders, but 

with arthroplasty (hip, knee) 
[2] associated, decompensated comorbidities 
[3] neuro- psychiatric disorders  
[4] patients who did not consent to take part in the study 

The objectives of the treatment of patients diagnosed 
with osteoarthritis were: decreasing the pain, 
increasing joint mobility, muscle strength, trophic 
and muscle tone, increasing the quality of life and 
reintegration into the social and family environment.  
Demographic data (sex, age, weight, height, body 
mass index) and the functional status were assessed 
using the VAS scale (for pain), the WOMAC scale 
(for pain, rigidity, disability), the QOL scale (for the 
quality of life). At the clinical evaluation, the 
symptoms represented by pain (assessed with the 
VAS scale (0 = minimum pain, 10 = maximum pain) 
and joint rigidity accompanied by limited mobility 
(assessed with the goniometer) were used. Also, 
questionnaires were used to evaluate the functional 
joint capacity (WOMAC for supporting joints, 
Lequesne Index). The WOMAC scale evaluates the 
pain parameter (static and while moving), joint 
rigidity (at different moments) and functional 
capacity. The Lequesne functional index evaluates 
the pain that occurs during the first movements, as 
well as the discomfort that occurs during joint 
mobility.  
During the study period (10 days) all the patients 
received pharmacological treatment (selective non-
steroidal anti-inflammatory drugs, pain-killers) and 
performed kinetotherapy under the supervision of 
the physiotherapist, and, at home, they continued the 
recovery program (3 times a week). Electrotherapy 
has also been applied: low frequency currents 
(TENS), ultrasound. 

Conventional TENS - electric current with 
frequency of 50-100 Hz, duration of 30-200ms, I = 
10-40mA. The effect quickly installs (10-15 min) 
and lasts for several hours.   The ultrasound was 
applied due to their physiological effects, that is: 
pain-killer (effect similar to that of the low-
frequency currents), muscle relaxant (which is 
explained by the vibrational action of ultrasonic 
waves on tendon and muscle proprioceptors and 
which reacts to frequencies of 150 Hz), hyperaemic 
(activating blood circulation), anti-inflammatory 
(due to metabolic and vasomotor action) and 
fibrolytic (38,29). The chosen coupling form was 
direct, using the ultrasonophoresis process to allow 
the anti-inflammatory action of the applied gel 
(Voltaren gel in our case) (36). The application of 
ultrasound in impulse regime was preferred (the 
impulse duration/ pause duration rapport being 1: 4) 
in order to reduce the thermic effect and to 
potentiate the decontracting effect, allowing 
therefore to avoid the adaptation and the overloading 
of the tissues on which they were applied. In the 
study, the impulse frequency of 1 Hz, that is 60 
impulses/min was used, and the impulse period was 
1 second (Physiologic with ultrasound).   
All the applied procedures took into account 
application indications and contraindications.   
The kinetotherapy program lasted for 30 minutes per 
session and included passive, active and active with 
resistance mobilizations, coordination exercises, 
maintaining static and dynamic balance (25).  
During the recovery program, but also at home, the 
patients received indications regarding the healthy 
lifestyle that involves: healthy diet, weight loss or 
maintaining their weight, avoiding exposure to 
coldness and moisture, avoiding prolonged standing, 
walking on uneven ground, lifting heavy weights (51). 
Statistical analysis 
The data obtained from the evaluation were 
processed statistically (median, standard deviation) 
using Microsoft Excel 10.The t-student test was 
useful for comparing the obtained results and 
verifying the working hypothesis. The statistical 
significance level is established at 5% (p <0.05) 
Results 
The study group consisted of 72 patients aged over 
55 (the average was 58).  
Table 1. Distribution of group according to sex an 
age 
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Of these, 58.34% were female and 41.66% male. 

 
Fig .1. Distribution of group according to sex an age 
It is worth mentioning the patients’ origin 
environment. Thus, it is observed a higher 
percentage of the urban area (57.14% in women and 
53.34% in men) in both sexes compared to the rural 
area (42.86% in women and 46.67% in men). 
Table 2. The distribution of groups according to sex 

and environment  

 

 
Fig. 2 The distribution of groups according to sex 
and environment   
The pain evaluation on the VAS scale shows a 
statistically significant evolution at the 3 evaluation 
moments, and the t-student test is statistically 
significant with p <0.05. Also, for the pain 
parameter evaluated by the WOMAC scale, the 
results are statistically significant at the 3 evaluation 
moments, with p <0.05 
Table 3 The evolution of the pain 

 
Table 4 The evolution of the parameters of the 
WOMAC Index  

 
The evaluation of the parameters of articular 
rigidity, but also the functional capacity using the 
WOMAC scale allowed to obtain significant data, 
for each parameter and at the 3 moments of 

evaluation, the t-student test being statistically 
significant, with p <0.05. 
By analyzing the results of the evaluation on the 
three parameters of the WOMAC Index, it is found a 
favorable evolution after the applied treatment, 
materialized by obtaining statistically significant 
data, with p <0.05. 

 
Fig. 3 The analyse of the data in the study group 
Table 5 WOMAC Index – The analyse of the data in 
the study group  

 
Also, the parameter for the quality of life evaluated 
using the QOL scale has pointed a good evolution of 
the studied patients, with statistically significant 
results, p <0.05 

Table 6 The evolution of the quality of life 

 
Discussion   
The study group has predominantly female patients 
(as shown by some published studies), especially 
from the urban area. By age groups, there is a higher 
percentage for both sexes in the 55-64 age group 
(50% in women and 46.66% in men), as well as in 
the 65-74 age group (28.57% in women and 33.34% 
in men). In this context, we can also think about the 
medical-socio-economic impact of degenerative 
diseases. The pain, the most important symptom in 
osteoarthritis, was diminished in the patients from 
the group, the evaluation on the VAS scale (a 28.5% 
reduction at the end of treatment and a 57.1% 
reduction at the control examination), but also on the 
WOMAC scale (26.66% reduction at the end of the 
treatment and with 46.66% at the control 
examination) has showed the value reduction and the 
statistical significance of this decrease.   Also, the 
joint rigidity was reduced by 41.6% at the end of the 
treatment and by 66.7% at the control examination. 
The functional capacity has improved by 26.41% at 
the end of treatment and by 52.83% at control 
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examination. The quality of life in the group patients 
after the application of the complex recovery 
treatment, especially of the kinetotherapy program, 
improved by 11% at the end of the treatment and by 
23.45% at the control examination. 
 
Conclusions   
The application of the individualized recovery 
treatment and adapted to the age group has allowed 
the improvement of the values of the parameters of 
pain, rigidity, functional capacity. The decrease of 
the pain and the increase of mobility and functional 
capacity allow a functional status proper to the age. 
The improvement of the values of the evaluated 
parameters has allowed the increase of the patients’ 
quality of life, values appreciated based on the QOL 
questionnaire  
In the recovery of patients over 55 with degenerative 
diseases, the non-pharmacological treatment 
(physical therapy and physical exercise) as well as 
pharmacological therapy, according to age, was also 
important . The recovery of patients aged 55-65 is 
important to ensure the percentage of professionally 
active persons, to reduce medical costs, as well as 
those generated by absenteeism, and the socio-
professional reintegration of these patients.  
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Abstract 
Introduction. Osteoarthritis, which is a cause of chronic pain and disability with manifestation in any joint, 
with greater frequency in the joints of the lower limbs, upper limbs, but also at the spine level , affects around 250 
million people in the entire world. This condition affects around 10% of the global population (18) and has an 
impressive impact on people, as it is one of the first 5 causes of disability. Material and method. The objectives of 
the treatment made by the patients diagnosed with knee osteoarthritis were: pain reduction, increased joint amplitude, 
increased muscle strength, increased muscle tone, increased quality of life and reintegration into the family and social 
environment. In the study, there were discussed demographic data regarding the patients. In order to assess the pain 
parameter, the VAS scale was used, as well as WOMAC subscales. To assess the quality of life of patients with knee 
osteoarthritis, the QOL scale (Quality of Life) was used. Anxiety was assessed with the help of a test that comprises 
the evaluation of symptoms at the cognitive, behavioral and physical level. Results and discussions. The pain was 
evaluated on the VAS scale, having a statistically significant evolution for the evaluation moments.  Also with the help 
of the WOMAC index, two other parameters were evaluated, namely joint rigidity and functional capacity, the results 
being statistically significant in the 3 evaluation moments.  The patients’ anxiety was evaluated with the help of the 
anxiety test; the results obtained were statistically significant at the 3 evaluation moments. Conclusions. It is vital that 
the recovery treatment in osteoarthritis be individualized and adapted to the age group. In our group, it enabled the 
reduction of pain and anxiety, the increase of the functional capacity and the quality of the patients’ lives.Taking into 
account the fact that the most affected group in the study group was the active professional one, we can evaluate the 
size of the recovery and the social, family and professional integration for these patients. 
 

Key words: knee osteoarthritis, the quality of life, anxiety, kinetotherapy, 
 

Introduction 
Osteoarthritis, which is a cause of chronic pain and 
disability with manifestation in any joint, with 
greater frequency in the joints of the lower limbs 
(knee, hip, ankle), upper limbs (shoulder, hand), but 
also at the spine level (1), affects around 250 million 
people in the entire world (2). Osteoarthritis affects 
the joint structure, the subchondral bone, the 
capsule, the ligaments and the synovial membranes 
(3). The main symptom in osteoarthritis is the pain 
that causes the limitation of mobility (4), but also 
tiredness (5), decreased quality of life (6), but also 
muscle weakness (7), impaired muscle strength (8), 
changes in walking (9), all these worsening the 
preexisting pain (10).The patients diagnosed with 
osteoarthritis describe the occurrence of pain in 
static, but also dynamic activities, the affected joints 
being sensitive upon palpation and pressure (11) or 
at temperature difference (12). Some patients 

describe pain as a burning sensation (13), electric 
current, with perception disorders in evaluating the 
painful segment and mobilization difficulty (14). 
The pain is fluctuating during the day (15) or does 
not show changes (16). However, between 12-30% 
of the patients diagnosed with osteoarthritis report 
the decrease of pain intensity on the long term 
(17).This condition affects around 10% of the global 
population (18) and has an impressive impact on 
people, as it is one of the first 5 causes of disability 
(19).The osteoarthritis diagnosis involves clinical 
manifestations (joint pain) (20, 21) and radiological 
elements (22). Among  the people diagnosed with 
knee osteoarthritis, 70-80 % have radiological 
diagnosis of the disease, but they do not show 
frequent pain at the joint level (23) while 10-15 % 
have been radiologically diagnosed and show 
frequent pain (24).  
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Studies (25) revealed the relationship between joint 
pain in osteoarthritis and the changes that occur and 
can be imagistically seen (by magnetic resonance) at 
the level of the knee joint- injuries at the bone or 
synovial level (26). The bone lesions of the 
subchondral bone microfracture type can determine 
nociception by increasing intra-bone pressure (27). 
The imagistic result by joint magnetic resonance 
may sometimes not be consistent with the pain 
phenomenon. Thus, the changes on the images 
obtained by magnetic resonance can be found in 
over 80% of the patients that do not show pain (28), 
and 30% also have synovitis without pain (29).  
In this context we can say that there are changes of 
neuronal signaling in the spinal cord and brain in the 
case of a continuous joint nociception, a 
phenomenon called central sensitization, to which 
the sensory input is amplified when it reaches 
nociceptive ways at the medullary level and in the 
brain, causing the frequency and gravity of pain 
(30).  
Therefore, the central sensitization present in an 
important percentage of people with osteoarthritis 
(31) is an element of pain gravity (32, 33), 
explaining the difference between the intensity of 
the pain and the joint structures changes in this 
condition (34).     
In the case of the synovitis, certain inflammatory 
molecules can directly activate the nociceptors in the 
joint, causing the phenomenon of peripheral 
sensitization. (35). The study of synovial fluid in 
osteoarthritis of the knee is now performed by 
modern methods: resonant Raman spectroscopy and 
surface-enhanced Raman scattering (SERS)(36). 
An important risk factor in causing and evolving 
pain and radiological changes (37) in people with 
knee osteoarthritis is represented by the body 
weight. Each weight gain by 3-4 Kg / m², therefore 
of the body mass index, doubles the risk of knee 
osteoarthritis (38). Also, obesity is associated to the 
pro-inflammatory condition that can accelerate the 
process of joint degeneration (39) and increases the 
nociceptive sensitization by increasing pain (40, 41).  
Osteoarthritis should be understood in a 
biopsychosocial setting. The pain felt in knee 
osteoarthritis involves complex mechanisms 
represented by the joint pathology, the status of 
nociception at the central level; that is why the 
treatment is based on the improvement of the pain, 
the improvement of the physical and mental function 
(42) by using the pharmacological therapy (43,44). 

Osteoarthritis is a chronic disease requiring long-
term management. Patients diagnosed with this 
condition are behaviorally inhibited, avoid assuming 
the active role in the self-management of pain and 
continue having chronic pains (45). This is why self-
management interventions are recommended as part 
of the effective management of osteoarthritis (46,47)  
It is essential for the self-management concept, 
including the notions of motivation, expectation, 
belief to model the experience of pain and 
accompanying behaviors contributing either to the 
adaptation to chronic pain or to disability. 
Recommended self- management interventions 
include information on the health condition, the 
stress management techniques, the physical 
exercises, the skill to solve personal problems, 
which allows people diagnosed with osteoarthritis to 
effectively manage long-term disease symptoms 
(48). 
The results of a meta-analysis on 13 studies 
published in 2009 proved the beneficial effect of 
self-management programs on pain, the 
improvement of the quality of life, which would play 
an important role in the treatment of osteoarthritis 
(49). The authors of this study presented that the 
weak effects for self-management programs are 
represented by the patient’s perception of the 
disease, associated comorbidities and patient’s 
education (50,51). 
Osteoarthritis involves high economic costs (52), 
absenteeism from the professional activity (65), 
decrease in the work efficiency, decrease in the the 
work performance, decrease in the productivity. 
Pain, anxiety and the decreased quality of life caused 
by the disease should be also taken into 
consideration (53). The indirect costs caused by 
osteoarthritis are increased, more in women 
compared to men. Due to the demographic changes, 
the aging of the population, it is expected that the 
prevalence of this disease will increase in the 
coming years. 
The non-pharmacological treatment includes, 
besides the elements of education of the person, 
(losing weight, avoiding prolonged standing, 
walking on the ground with elevations, weight 
lifting) physical exercise and the use of 
electrotherapy (54,55).  
The electrotherapy procedures frequently used 
involve ultrasound with pain-relief effect and muscle 
relaxation (56). The muscle relaxation is explained 
by the vibrational action of the ultrasound waves in 
the tendons and muscles, and the effect of hyperemia 
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determines, with the help of the vegetative nervous 
system, arteriolar vasodilation at the capillary level, 
activating blood circulation (57). 
The pharmacological treatment consists of the 
administration of selective NSAIDs (COX-2 
inhibitors), pain-killers (opioids), but also of “slow 
acting medication”.  
A 2019 study (analys of study) evaluated the 
effectiveness of physical exercise in reducing pain, 
increasing joint function and quality of life in the hip 
and knee osteoarthritis, all these worsening the 
preexisting pain (10). According to a study that 
analyzed the data from 9 electronic databases, until 
2017 it was found that physical exercise has 
significant benefits in reducing pain, increasing 
functional capacity and quality of life for a period of 
8 weeks, the results being better for people under the 
age of 60 (58). The physical exercise can improve 
the patient’s symptoms, being a relatively safe 
alternative compared to the pharmacological 
treatment. 
For the walking parameter (time, distance), physical 
exercise involved the increase of the strength, 
especially for knee extensors/flexors, hip abductors, 
but also for other muscle groups (59,60). The 
favorable results were recorded at a time interval of 
up to 8 weeks. 
Physical exercise is recommended in the treatment 
guidelines for osteoarthritis (61,62), having benefits 
in reducing pain, improving physical function (63, 
64), improving the mood (65), lowering the risk of 
developing other diseases (cardiovascular, 
metabolic, bone, neurodegenerative) (66, 67). Thus, 
physical exercise inhibits nociception at the central 
level (68, 69), at the local one (70) and at the 
systemic level and plays a role in reducing 
inflammation (83) and degenerative action at the 
joint level (71,72, 73). In addition, physical exercise 
has the same results in reducing pain compared to 
pain-killers (73), but with very few adverse effects 
(74,75) However, it is necessary that the 
physiotherapist individualize the exercise, to adjust 
and modify the training parameters in order to 
manage the symptoms. 
Weight reduction programs used to improve 
disability and reduce pain (76) also help in reducing 
inflammatory biomarkers (77) . 
Research has shown that human lifestyle, sleep-
wake rhythm and psychosocial factors can reduce or 
amplify pain (78), having a role in continue central 
sensitization (79). 

These factors play a role in disability, which is why 
it is considered that sleep issues are related to the 
increased sensitivity of the patient with osteoarthritis 
and to the intensification of joint pain (80), which is 
why sleep may be a target for pain reduction 
treatment in osteoarthritis (81).   
Among  the people diagnosed with knee 
osteoarthritis, 40% have anxiety, depression, or both 
(82, 83,84), leading to a more serious pain (85). 
Anxiety (86) is associated with increased pain 
sensitivity in these people.  
The study (87) published in 2019 investigated for 12 
months the effect and role of anxiety in causing pain 
in osteoarthritis in a group of 4,730 people. It was 
found that higher anxiety, regardless depression, was 
associated to increased pain scores at people with 
knee osteoarthritis.  
Some studies (88) proved that negative influences 
with changing vigilance lead to increased pain 
sensitivity, while positive influences decrease pain.  
 
The purpose of this study was to evaluate the 
correlation between knee osteoarthritis and the 
manifestations of anxiety caused by the disease in 
people aged over 55. 
 
Material and method. The study was performed in 
an outpatient regime, over a period of 6 months, 
being evaluated 123 patients. 
The inclusion criteria in this study were: 

[1] patients diagnosed with knee osteoarthritis of 
the knee (clinically and radiologically) 

[2] diagnosis of knee osteoarthritis for at least 6 
months 

[3] aged over 55  
[4] agreement to take part in the study 

The exclusion criteria from the study were: 
• patients diagnosed with knee arthroplasty 
• decompensated associated comorbidities 

(cardiovascular, renal, pulmonary, digestive, 
neurological, metabolic) 

• patients with mental disorders 
• patients who did not agree to take part in the 

study 
The objectives of the treatment made by the patients 
diagnosed with knee osteoarthritis were: pain 
reduction, increased joint amplitude, increased 
muscle strength, increased muscle tone, increased 
quality of life and reintegration into the family and 
social environment.   
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In the study, there were discussed demographic data 
regarding the patients (age, gender, living 
environment, height, weight, body mass index). 
In order to assess the pain parameter, the VAS scale 
(0-100, 0 = no pain, 100 = maximum pain) was 
used, as well as WOMAC subscales (with 5 items 
regarding pain in standing, dorsal decubitus, sitting, 
walking, climbing stairs). By using WOMAC 
subscales, joint rigidity (in the morning and during 
the day), functional capacity (possibility of daily 
activities) and disability were assessed. 
To assess the quality of life of patients with knee 
osteoarthritis, the QOL scale (Quality of Life) was 
used.  
Anxiety was assessed with the help of a test that 
comprises the evaluation of symptoms at the 
cognitive, behavioral and physical level. 
Also, for the patients’ mental state (taking the age 
into account), the MMSE test (Mini test for the 
examination of the mental state) was used, the most 
used instrument in this context. 
The study was performed for a period of 12 days, 
and the patients’ evaluation was made at the 
beginning and the end of the treatment whereas the 
control was made 45 days later. 
All patients received, according to the guidelines, 
pharmacological treatment with selective non-
steroidal anti-inflammatory medication (general and 
topical administration) and pain-killers. 
The recovery treatment included electrotherapy 
(medium frequency currents, ultrasound) and 
kinetotherapy in the outpatient regime, then the 
patients continued at home the kinetotherapy 
program for 30 minutes per day, 3 times a week. 
The medium frequency currents have been used due 
to the physiological effects they present – pain-relief 
action, vasomotor, decontracting and trophic action. 
This type of current is a sinusoidal alternating 
current with a frequency between 3-10 kHz. In the 
study, it was used the interfering current with 
variable (modulated) rhythmic frequencies 
(“spectrum”) and modulation 0-100 Hz or 
“spectrum” 0-100 Hz. Thus, the difference of the 
two currents linearly varies both ascending and 
descending on a period from 0-100Hz. The rhythmic 
alternation of inhibitory/exciting effects is, therefore, 
achieved with the following consequences: the 
activation of cellular functions, hyperemia at the 
level of the deep vessels, the performing of a deep 
micro-massage for the striated muscles. 
Ultrasounds (54) were used for biological effects, 
that is: the increase of cell membrane permeability, 

molecular activation by increasing the energetic 
level of the external atomic electrons, by increasing 
the respiratory activity at the cellular level and the 
activation of oxidative processes. The pursued 
physiological effects were those of pain relief, 
hyperemia and muscle relaxation.  
 
The pain relief effect is similar to the mechanism of 
low frequency current for pain relief and consists of 
inhibiting the painful transmission from the 
mechanical proprioceptors. Sonophoresis was 
chosen as an applying methodology (direct 
coupling) by using gel with a non-steroidal anti-
inflammatory effect (55). In this context, the depth 
action was reduced and the contact material was 
denser. According to “the ultrasonophoretic index”, 
the quantity of pharmacological substance entered 
into the skin is directly proportional to the intensity 
and duration of the application, but it also depends 
on the thickness of the tissues crossed and the 
physiological state of the skin. The use of ultrasound 
in this form improves the resorption capacity for the 
next sessions. The dynamic method of ultrasound 
application was used, having the advantage of 
homogenizing the ultrasounds effects in different 
tissue structures, under impulse regime. The 
application dose was 0.5W/cm², the impulse 
frequency was 1 Hz (54). 
 
For all the procedures that were applied to patients, 
the indications and contraindications of application 
were considered. 
The kinetotherapeutic program was daily performed, 
it lasted for 30 minutes per session and passive 
mobilizations were used, but also active or active 
with resistance. Also, exercises for coordination and 
for continuing the static and dynamic balance were 
used, which were useful in achieving the walking. 
 
Statistical analysis 
 
The recording of the data obtained in the evaluation 
was done in Microsoft Excel files and the values for 
the median and the standard deviation were used, 
and the application of the t-student test was useful to 
compare the obtained results and to observe if the 
working hypothesis was confirmed. After 
calculating the t test, we can appreciate the value of 
the p index, which shows the possibility of an error 
regarding the hypothesis. The results are statistically 
significant for p <0.05.  
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Results 
The present study included 123 patients aged over 
55 and for which the average was 62. There were 69 
female patients and 54 male. 
Table 1. Distribution of the group by gender and age 

 
 

 
Fig. 1. Distribution of the group by gender and age 
 
After their origin, patients come from the urban area 
in higher percentage (52.03%) compared to the rural 
area (47.96%)  
Table 2. Distribution of the group by gender and 
environment 

 

 
Fig. 2. Distribution of the group by gender and 
environment 
 
The pain was evaluated on the VAS scale, having a 
statistically significant evolution for the evaluation 
moments, the applied student t test showed a value 
for p <0.05. 
 
 
 
 

Table 3. The evolution of pain on the VAS scale 

 
The evaluation of the same parameter using the 
WOMAC index has also showed statistically 
significant results, with p <0.05 
Also with the help of the WOMAC index, two other 
parameters were evaluated, namely joint rigidity and 
functional capacity, the results being statistically 
significant in the 3 evaluation moments and with p 
<0.05. 
Table 4. The evolution of the WOMAC index 

 
 

 
Fig. 3. The evolution of the WOMAC index in the 
study group 
The quality of life parameter was very useful in our 
study, so it was evaluated with the help of the QOL 
scale. The results obtained after the recovery 
treatment are statistically significant, with p <0.05. 
Table 5. The evolution of the QOL scale  

 
The patients’ anxiety was evaluated with the help of 
the anxiety test; the results obtained were 
statistically significant at the 3 evaluation moments.  
Table 6. The evolution of the anxiety scale 
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Discussions 
The group of patients studied has a higher 
percentage of female patients (56.09%) compared to 
male patients (43.91%). 
The distribution of patients by age and sex shows 
higher percentages in the 55-64 age group with 76 
patients, among whom 42 (34.15%) were women 
and 34 (27.64%) were men. 
The next one is the second age group with 22 
(17.88%) female patients and 15 (12.19%) male 
patients. 
For the age group between 75-84, the number of 
patients was 5 (4.07%). 
Taking into consideration the above, we can state 
that the active professional group is affected, which 
leads to costs for professional treatment and 
reintegration. 
One of the symptoms of knee osteoarthritis, which is 
the pain, was decreased in the study group, the 
results obtained by evaluation using the VAS scale 
(28.57% decrease of the pain at the end of treatment 
and 57.14% during the examination) and WOMAC 
(26.67% decrease at the end of treatment and 
46.67% during the examination) being valid.  
The joint rigidity was reduced by 50% at the end of 
the treatment and by 66.67% during the 
examination.  
The functional capacity registered an increase of 
26.42% at the end of the treatment and 69.81% 
during the examination.  
The test for evaluating the anxiety caused by the 
disease also registered a decrease with 25.71% at the 
end of the treatment and of 45.72% during the 
examination.  
 
Conclusions 
It is vital that the recovery treatment in osteoarthritis 
be individualized and adapted to the age group. In 
our group, it enabled the reduction of pain and 
anxiety, the increase of the functional capacity and 
the quality of the patients’ lives. 
Taking into account the fact that the most affected 
group in the study group was the active professional 
one, we can evaluate the size of the recovery and the 
social, family and professional integration for these 
patients.  
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