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Introduction: 
For a natural mineral water to be bottled 

and then sold as table water, besides some 
physicochemical characteristics that define it, 
must come from a natural source (spring, well, 
borehole) with a high purity biological and 
microbiology. 

Most chemical compounds, expressed 
major elements, trace elements, gases, some 
undissociated compounds closely correlated 
with water temperature and pH they have a role 
in assessing qualitative characterization and 
classification of mineral waters. 

Variety composition of mineral water 
generated their many uses in both the 
therapeutic and the water table. 

Physico-chemical composition and 
microbiological indicators values for drinking 
must belong to a high degree of stability for 
certain periods of time. 

Degree of physical and chemical 
stability of mineral waters in general is closely 
related to chemical equilibrium achieved 
naturally when water does not undergo any 
transformation (being bottled just by adding 
carbon dioxide), or may undergo significant 
changes technological processes (deferizare, 
desulfurization, degassing, etc.). 

Use bottled mineral water is provided in 
the form of national and international rules that 
limit technological operations and treatments 
that could influence the initial natural features. 
For this purpose were admitted as necessary to 
ensure stability operations only bottled mineral 
water deferizarea and impregnation with 
carbon dioxide. 

 
 

Objectives: 
LIAMNT lab has pursued stability 

physicochemical, microbiological and 
pharmacodynamics over a period of 6 months or 
1 year of several types of bottled mineral water 
(oligomineral water, carbonated water, sulfur 
water, etc). 

 
Materials and methods: 
Changing the physicochemical 

composition of water, in terms of long-term 
preservation (6 or 12 months), may also be 
correlated with the nature of the chemical 
constituents that define the water, whether they 
have a natural origin, or were acquired in 
technological processes. This change mainly 
refers to sensibilitea phenomena of chemical 
components from oxidation-reduction, 
precipitation and coprecipitation. 

Under these circumstances the notion of 
stability of mineral water is expressed by 
maintaining or variation of physico-chemical 
and therapeutic action for each new situation 
created (depending on storage time, deferizare, 
impregnated with carbon dioxide), compared to 
when initially. 

To track the evolution of 
physicochemical processes in water analysis 
done on selection of representative indicators 
that are sensitive to changes in the chemical 
composition of water in acid-base balance, the 
degree of hydrolysis and oxidation-reduction 
state, such as: pH, HCO3 ion concentration, 
Ca2 +, Mg2 +, Fe2 + whose determination 
gave monthly information on water stability 
conservabilitate analyzed period. 

Complete analyzes were performed 
physicochemical, microbiological and 
pharmacodynamic fresh packaged product 
(baseline) and for the same product stored for 6 
months or 12 months at ambient temperature. 

 
 
 
Complete physicochemical analyzes 

include: physical examination (temperature, 
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density, conductivity, resistivity) and physico-
chemical dynamics of assessing water stability 
at ambient temperature (at baseline, 1 month, 2 
months, 3 months, 4 months, 5 months, 6 
months, 7 months ..... 12 months). 

Were analyzed especially indicators of 
pollution (nitrogen compounds, oxidizable 
substances, detergents, etc.). Were conducted 
chemical tests for ionic content, undissociated 
substances and gases. 

In terms of microbiological quality 
conditions require setting values to limit 
contamination with undesirable effects on the 
human body. 

Bacterial pollution of bottled mineral 
waters may be due to multiple causes 
manifested in source capture or during 
technological process, causing microbiological 
composition changes. Prompt detection and 
remediation of pollution causes them requires 
constant supervision by bacteriological 
examination thus preventing a product 
marketing endangering both domestic and 
foreign markets. 

Bacterial indicators of pollution 
established as international standards and those 
of our country are considering highlighting 
some groups of microorganisms that represent 
the most significant contamination. Bodies 
were selected coliform group, Es. Coli and 
fecal staphylococci as indicators of bacterial 
pollution, the first organisms were most 
commonly used. 

In general coliforms defined as aerobic 
organisms, facultative anaerobic, gram-
negative bacillary form, producing gas (CO2) 
from the fermentation of lactose after 48 h at 
370C, the test is most significant and widely 
used to assess the degree of pollution of a 
mineral. 

The experimental study was performed 
according to the job type mineral waters 
pharmacodynamic internal treatment. Animals 
(rats and mice) were divided into working 
groups and received for 18 days, twice a day, 2 
ml of mineral water. A lot of animals kept in 
the same accommodation and food received for 
18 days, twice a day, and tap water was the 
control group. 

 
 
Were tracked the following: 

1. Action of mineral water on gastric 
secretion in rats with pyloric ligation method 
(parameters were followed as pH, amount of 
gastric juice, free and total acidity, pepsin in 
the juice). For complete data on mineral water 
action on digestive function has been 
determined pepsin in gastric wall and 
pancreatic amylase; 

2. Choleretic action of mineral water 
on function, common bile duct catheterization 
method in guinea pigs. Secreted bile was 
collected for three hours, they measured the 
amount and concentration of bilirubin was 
determined. 

3. Mineral water action on hepatocytes 
was assessed by analyzing metabolic function - 
its enzyme. There have been determianri as: 
TGO, TGP, phospholipids, glycogen; 

4. Action mineral water electrolyte 
metabolism was done by assessing diuresis in 
rats with water loading method. 

5. Mineral water action on 
carbohydrate metabolism, lipid and protein was 
assessed by determination of the The 
parameters: glucose, total lipids, total proteins. 

 
After the animals received mineral 

water for 18 days, respectively, tap water, were 
killed by bleeding and blood were harvested 
organs and biochemical determinations. 

 
 
Results and conclusions: 
The main variable experiments, 

conservation or environmental temperature (5-
300C), does not affect sensitive condition 
"stability" of quality and meaning of triggering 
major redistribution hydrochemical processes 
of natural mineral water category specific 
(acid-base and redox) . 

Physico-chemical and microbiological 
analyzes highlight the stability and quality of 
these waters by keeping the weight of the main 
components which contribute to providing 
quality mineral water. 

The most obvious correlation in the 
balance quantity of total dissociated substances 
is between TDS and total mineralization value, 
the quantitative ratio between mono and 
divalent elements, their preponderance in water 
composition is constant during the entire 
experiment. 

 69



 

Balneo-Research Journal                                                                                        Vol.3, Nr.3, 2012 

Results of microbiological examination 
conducted while physicochemical analyzes 
attest microbiological purity nature 
conservation throughout the study period. Total 
content of microorganisms (NTG) analysis 
evaluated the ballot does not exceed the 
maximum permissible standards. Relevance of 
the indicator becomes significant only in 
relation to natural microbial population to 
source threshold to prove its vulnerability to 
aggression eventual pollution factors. 

Concentrations of nitrogen compounds, 
the organic matter, absence of undesirable 
compounds completes the assessment of 
stability of this water analyzed. 

Pharmacodynamic study reveals that 
the studied waters not suffer any changes after 
6 months or 1 year after bottling, from 
baseline. 
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ABSTRACT: 
 

The aim of this study is to estimate the 
importance of the mental factor in the 
functional regression of the elder patient, 
alongside the usual evaluation of the 
musculoskeletal system (assessment of joints, 
muscle testing, functional assessment) a 
psychological examination is needed which 
enables the accurate evaluation of the state of 
the cognitive functions. If these functions are 
intact, we can state that the functional 
regression is exclusively due to the 
decompensation of the musculoskeletal system, 
and the physical and kinetic treatment applied 
according to the classic methodology shall be 
sufficient and efficient for the functional 
recovery. However, if the cognitive functions 
are deteriorated, even in the slightest amount, 
the same recovery method is inefficient to help 
the patient regain his prior autonomy. 
The aim of this study is to emphasize the 
negative effects of cognitive disorders, 
depression and anxiety in the evolution of pain, 
physical dysfunction, disabilities, drug intake 
and quality of life. 
The efficiency of the rehabilitation program for 
elderly with low back pain in improving the 
pain, the physical dysfunction, disabilities, 
drug intake and quality of life  depending on 
the psycho-sensorial compliance. 
 
BACKGROUND:  
 

The aim of this study was to assess the 
efficiency of the physical-kinetic rehabilitation 
program of elderly patients with low back pain 
and also to emphasize tha negative effect of 
cognitive disorders, depression and anxiety in 
the evolution of pain, physical dysfunction, 
disabilities, drug intake and quality of life. 

In patients with low back pain is necessary, 
from early stages of evolution, a simultaneous 
treatment – therapy and rehabilitation.  

Treatment and rehabilitation programs must 
be precocious conceived and applied 
immediatly after specifying the clinical-
functional diagnosis. 

It is also necessary to establish clear 
objectives; to accomplish those objectives 
adequate therapeutic methods must be used: 
pharmacological, physical-kinetic, surgical, 
psychological, social and educational methods.   
 
OBJECTIVES: 
 

Carying out a randomized, prospective 
study regarding the efficiency of the 
programme for physical and kinetic recovery 
using two groups of elderly patients with: LBP, 
radiculopathy, canal stenosis and operated disc 
herniation, with or without cognitive 
dysfunctions; usage of complex clinical and 
functional assessments and of social, according 
to the model of research based on evidence. 
Identification of links between pain, physical 
dysfunction, cognitive dysfunction, disabilities, 
drug intake of elderly with low back pain; the 
role that the decrease of mental and cognitive 
compliance plays in emphasizing the decline of 
the physical functional ability, of gait, of the 
quality of life of these patients. 
 
MATERIAL AND METHOD: 
 

Having as model the recent studies 
corresponding to the demands of the “proof-
based medicine”, we used a series of numeric 
scales for each important clinico-functional 
parameter, which enabled us to calculate some 
initial scores at admission and final scores at 
discharge of patients. By comparing these 
partial and global scores and the difference 
between them, we were able to appreciate, as 
objective as possible, the results obtained after 
the treatment administered during the 
hospitalisation.  
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The clinico-functional parameters evaluated for 
all patients in all studied groups were 
represented by: 
Pain  
Since it is a defining basic parameter in this 
disease category, the following were evaluated 
in a particular way, using the visual analogue 
scale VAS (0-10): 
 Intensity of dominating pains indicated 

by the patient in the moment of the test, 
by granting points (0-3): 0 – absence of 
pains, 1 point for 1-3 VAS values, 2 
points for 4-7 VAS values, 3 points for 
8-10 VAS values. 

 Intensity of pains at rest, calculating the 
average between the values for sitting, 
clynostatism, with same evaluation 
mode with 0-3 points.  

 Intensity of pains in orthostatism, with 
the same evaluation with 0-3 points.  

 Intensity of pains upon movement, 
calculating the average between 
movements of the lumbar spine in 
flexion, in extension and during 
walking, with evaluation with 0-3 
points. 

 Intensity of pain at night. 
 Intensity of pain on walking.   

By the addition of the 6 values, we calculated a 
pain score which can be: between 0 and 18 
points. 
Physical dysfunctions  
They were appreciated based on the evaluation 
of 5 clinical examination parameters: 
 Muscular force, evaluated by testing the 

muscles in the affected territory, the 
resulted values (0-5) being evaluated 
with 0-3 points (value 5 = 0 points, 
value 4/4 plus = 1 point, values 3/4 
minus = 2 points, values below 3 = 3 
points); 

 Lasègue (or similar) test, evaluated with 
0-2 points (0 – negative, 1 – diminished 
between 45-90°, 2 – diminished below 
45°)   

 Static changes of the lumbar spine, 
including, scoliosis, disappearance of 
lordosis or lumbar hyperlordosis, 
evaluated with 0-1 points (0-absent, 1-
present); 

 Mobility of the lumbar spine in flexion, 
evaluated by the toe-ground contact 
index (IDS), with 0-3 points (0 – below 

5 cm, 1 – between 6 and 10 cm, 2 – 
between 11 and 30 cm, 3 – over 30 cm); 

 Achilles and patellar reflexes, 
appreciated together with 0-2 points (0-
normal, 1-diminished or 2-absent at 
least one of them). 

By the addition of the 5 evaluated parameters, 
we calculated for each patient the score of the 
physical dysfunctions, which can amount to 0-
11 points. 
Cognitive dysfunctions 
They were appreciated based on the following 
tests: 
 Cognitive function assessment using 

MMSE (Mini Mental Status Examination); 
the seriousness of the cognitive 
dysfunctions is indicated by scores: light 
difficulties – over 21 points; moderate 
difficulties – between 10 and 20 points; 
severe difficulties – below 9 points; the 
resulted values were evaluated as follows: 0 
= no disorder (24-30 points), 1=light 
disorder (20-23 points), 2=moderate 
disorder (10-19 points); 3=severe disorder 
(<9 points). 

 Depression was assessed using the 
Geriatric Depression Scale GDS (annexe 
7.) GDS scale is a self-appreciation 
instrument, used for the assessment of the 
depression in the elderly, with no dementia; 
the resulted values were evaluated as 
follows: 0=no depression (<15 points); 
1=light/moderate depression (15-22 
points); 2=severe depression (over 22 
points). 

 Anxiety was assessed using the Zigmond-
Snaith anxiety scale, the following scores 
being established: 0=no anxiety (<7 
points); 1=light/moderate anxiety (8-10 
points); 2=severe anxiety (over 11 points). 

Disabilities 
 Tinetti gait scale (annexe 6); the obtained 
scores were evaluated as follows: 0=normal 
(16 points), 1=light dysfunction (10-15 
points); 2=average dysfunction (5-9 points); 
3=severe dysfunction (<4 points). 
 ADL was evaluated using a simplified scale 
(ADL24). Based on the obtained score, ADL 
dysfunctions were evaluated with: 0=normal 
(60 points); 1=light dysfunctions (50-59 
points); 2=average dysfunctions (35-49 
points); 3=severe dysfunctions (< 35 points) 
(annexe 5). 
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Drug intake was evaluated with 0-1 points: on 
admission with 0 – no medicine, 1 – normal 
intake of anti-inflammatory drugs, on discharge 
with 0 – reduced intake or no intake, 1 – 
continuous intake.      
Quality of life index  
Considered as one of the most expressive 
indicators of the results obtained following a 
treatment programme, it was used in our 
prospective studies by cumulating the scores 
related to pain, disabilities, physical 
dysfunctions, drug intake. 
General score 

It sums up partial scores of pains, physical 
dysfunctions, disabilities, cognitive 
dysfunctions, drug intake , allowing the 
appreciation of results on admission, through 
the comparison of its final value, after the 
treatment, with that of the initial one 
(difference of final general score). 
RESULTS AND DISCUSSIONS 
The two groups (group 1 – of study and group 
2 – control group) include 50 patients each of 
both sexes, from different age groups and with 
diseases in the LBP group similar in terms of 
structure.

   
Group structure according to the average age and sex 

 
 No. of cases 

(%)
Average age 
(years)

Minimum age Maximum age

Group I 50 (100%) 69.38 61 83
Men 30 (60%) 69.56 62 83
Women 20 (40%) 69.10 61 81

Group II 50 (100%) 69.46 60 82
Men 30 (60%) 69.23 60 82
Women 20 (40%) 69.80 60 80
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Repartition according to sex
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Group I Male Female Group II Male Female  
The distribution of patients in the 2 groups, according to diagnostic groups, is presented in next table. 
 

Group structure according to diagnostic groups 

DG\ Group type
Study 

group No. - 
%

Control 
group No. - 

%

Total No. - 
%

Radiculopathies 13 – 26.0 14 – 28.0 27 – 27.0
L.B.P. 18 – 36.0 18 – 36.0 36 – 36.0
Operated disc herniation 10 – 20.0 9 – 18.0 19 – 19.0
Canal stenosis 9 – 18.0 9 – 18.0 18 – 18.0
Total 50 – 100.0 50 – 100.0 100 – 100.0

 
Group structures according to diagnostic 
groups were similar, the radiculopathies 
included 13 patients in group I, 14 patients in 
group 2; LBP included 18 patients in each 
group; the case of operated disc herniation 
were in number of 10 (group I), respectively 9 
(group II), lumbar canal stenosis included 9 
patients in each group. 
Bearing in mind these characteristics 
concerning the repartition according to age and 
sex groups, average age and diagnostic groups 
in the 2 groups, it can be considered that they 
comply with the conditions of a randomised 
study, allowing the comparison of the results to 
be obtained. 
In this prospective study, the discrimination 
between the 2 groups was realised following a 
screening based on the Folstein test: the control 
group (group 2) included the patients with a 
score higher than 15 points, the study group 
including the patients with a score lower than 
15 points. 
Treatment and recovery methodology was 
identical for the 2 groups, including 
electrotherapy applications of medium and low 

frequency which is antialgic and decontracting 
– miorelaxing (stereofrem, diadynamic 
currents, ultrasound), kinetotherapy based on 
Williams technique according to the clinical 
form and symptomatology, massage and, 
whenever considered indicated, anti-
inflammatory and analgesic medication. 
Psychological counselling was also added to all 
patients selected according to the existence of 
some psychosocial risk factors, individual 
behavioural education with elements from the 
“back school” and social counselling for those 
with this type of problems. 
Based on the data in the literature regarding the 
objective appreciation of the evolution of LBP-
type vertebral diseases and sciatica 
radiculopathies (of the type of Oswestry, 
Roland – Morris, Waddel, Dallas or Quebec 
scales), in the performed prospective study, we 
intended to evaluate a large number of 
significant parameters for these diseases, which 
could allow the calculation of some general 
cumulated indices of pains, physical and 
cognitive dysfunctions, disabilities, to which 
we also added appreciations included 
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nowadays in the modern techniques of the 
proof-based medicine, regarding drug intake  
during the hospitalisation; finally, the result 
appreciation was made by the calculation of the 
difference between the general score on 
admission and the one on discharge, 

appreciated as a percentage, as well as some 
indices related to the life quality of the patients, 
calculated by adding the scores of pains, 
disabilities, physical dysfunctions and drug 
intake . 

Pain 
Evolution of the average pain score according to diagnostic groups 

Average scores No. of 
cases Admission Discharge

Admission-
discharge score 
differences

Statistical 
significance

Group 1 50 16.10 9.40 6.70 (41.6%) p<0.001
Radiculopathies 13 16.07 8.87 7.20 (44.7%) p<0.001
LBP 18 16.16 8.52 7.64 (47%) p<0.001
Canal stenosis 9 16.11 9.60 6.51 (40%) p<0.001
Sequelae of operated 
herniated disk 10 16.00 9.94 6.06 (37.7%) p<0.001

Group II 50 15.92 7.80 8.12 (51%) p<0.001
Radiculopathies 14 15.78 6.90 8.88 (56.2%) p<0.001
LBP 18 15.94 6.42 9.52 (59.7%) p<0.001
Canal stenosis 9 16.00 8.35 7.65 (47.6%) p<0.001
Sequelae of operated 
herniated disk 9 16.00 9.06 6.94 (43.2%) p<0.001

41,60%
44,70% 47%

40% 37,70%

51%
56,20%

59,70%

47,60%
43,20%

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%

Admission-discharge score differences

Pain – admission-discharge score differences

Group I Radiculopathies LBP
Canal stenosis Sequelae of operated herniated disk
Group II Radiculopathies LBP
Canal stenosis Sequelae of operated herniated disk

 
A comparative evaluation of the pain score 
showed an amelioration of 41.6% for group I, 
while for group 2, the amelioration reached 
51% (a difference of 9.4%). 
In patients with radiculopathies, pain 
amelioration was 44.7% (group 1), compared 
to 56.2% (group 2), (a difference of 11.5% in 
favour of group 2), a pain amelioration bigger 
than the group average being registered for 
both groups. In patients with LBP, pain score 
amelioration was 47% (group 1), compared to 
59.7% (group 2), (a difference of 12.7% in 
favour of group 2). In patients with operated 

disc herniation, the pain amelioration score 
registered lower values reaching 37.7% (group 
1), respectively 43.2% (group 2), (a difference 
of 5.5% in favour of group 2). In patients with 
canal stenosis, the pain score amelioration was 
of 40% (group 1), respectively 47.6% (group 
2), (a difference of 7.6% in favour of group 2). 
In the diagnostic groups, the registered 
amelioration rates were, in decreasing order, 
for: LBP, radiculopathies, canal stenosis, 
operated disc herniation; in each diagnostic 
group, the amelioration was bigger than for 
group 2. 
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Physical dysfunctions  
Muscular force 
The amelioration rate amounted to 18.7% 
(group 1), compared to 27.7% (group 2), (a 
difference of 9%).    
In patients with radiculopathies, the 
amelioration of muscular force was 14.9% for 
group 1, compared to 26.1% for group 2 (a 
difference of 11.2% in favour of group 2). 
Patients with LBP registered an amelioration 
rate of 31.7% for lot 1 and 44.1% for group 2 
(a difference of 12.4% in favour of group 2). In 
patients with operated disc herniation, the 
amelioration was 4.5% for group 1 and 9.9% 
for group 2, a difference of 5.4% being 
registered in favour of group 2. In patients with 
lumbar canal stenosis, the amelioration rate 
was 15.3% for group 1 and 20.3% for group 2 
(a difference of 5% in favour of group 2). For 
the muscular force, the biggest amelioration 
rates were registered for LBP, radiculopathy, 
canal stenosis, operated disc herniation, in 
decreasing order.  
Static disorders of the lumbosacral spine  
The amelioration rate of static disorders 
reached 51.2% - group 1 - and 62.7% - group 2, 
a difference of 11.5% being registered in 
favour of group 2. Patients with radiculopathies 
registered amelioration rates of 47% - group 1 
and 58% - group 2 (a difference of 11% in 
favour of group 2). In patients with LBP, the 
amelioration was 73% for group 1, respectively 
84% for group 2. In patients with operated disc 
herniation, the rates were 20% - group 1, 

respectively 33% - group 2. In patients with 
canal stenosis, the amelioration had 28% for 
group 1, 40% for group 2 (a difference of 12% 
in favour of group 2). 
IDS 
The registered amelioration rate was 37.3% - 
group 1, compared to 48.2% - group 2 (a 
difference of 10.9% in favour of group 2). 
Patients with radiculopathies registered an 
amelioration of 55.8% for group 1 and 67.5% 
for group 2 (a difference of 11.7% in favour of 
group 2). Patients with operated disc herniation 
had ameliorations of 23% for group 1, 
compared to 34.9% for group 2. Patients with 
lumbar canal stenosis had an amelioration of 
29.2% for group 1 compared to 40.9 for group 
2.   
Lasègue  
The amelioration rate was 22.6% for group 1, 
compared to 30% for group 2 (a difference of 
7.4% in favour of group 2).  
Patients with radiculopathies registered an 
amelioration of 22.4% for group 1 compared to 
31.8% for group 2 (a difference of 9.4% in 
favour of group 2). Patients with operated disc 
herniation registered an amelioration of 16.7% 
for group 1, compared to 20% for group 2, and 
those with canal stenosis had an amelioration 
rate of 28.5% for group 1, compared to 33.3% 
for group 2. 
Osteo-tendinous reflexes 
They diminished in 23 patients in each group, 
remaining unchanged following the treatment. 
Score of cumulated physical dysfunctions  

 
Evolution of the score of physical dysfunctions according to the diagnostic groups 

 Average scores
 No. of 

cases Admission Discharg
e

Admission-
discharge score 
differences

Statistical 
significance

Group I 50 6.48 4.66 1.82 (28.1%) p<0.001
Radiculopathies 13 7.98 6.05 1.93 (24.1%) p<0.001
LBP 18 4.99 2.54 2.54 (49%) p<0.001
Canal stenosis 9 6.17 4.86 1.31 (21.2%) N.S.
Sequelae of operated herniated 
disk 10 7.30 6.40 0.90 (13.3%) N.S.

Group II 50 6.30 3.96 2.34 (37.1%) p<0.00l
Radiculopathies 14 7.76 5.18 2.58 (33.24%) p<0.001
LBP 18 4.76 1.82 2.94 (61.7%) p<0.001
Canal stenosis l 9 5.97 4.31 1.66 (27.8%) N.S.
Sequelae of operated herniated 
disk

9 7.31 5.87 1.44(19.7%) N.S.
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The score of physical dysfunctions ameliorated 
by 28.1% for group 1, compared to 37.1% for 
group 2, after the hospitalisation period of 2 
weeks (a difference of 9% in favour of group 
2). 
In patients with radiculopathies, the results 
were of 24.1% for group 1, compared to 33.2% 
for group 2, being lower than the group 
average. In patients with LBP, the amelioration 
was 49% for group 1, compared to 61.7% for 
group 2, values much bigger than the group 
average. In patients with operated disc 
herniation, the amelioration was 12.3% for 
group 1, compared to 19.7% for group 2, while 
the patients with lumbar canal stenosis 
registered ameliorations of 21.2% for group 1, 
compared to 27.8% for group 2. 
Regarding the results obtained in the score of 
physical dysfunctions, the biggest amelioration 
rates were registered in patients with LBP, 
followed in decreasing order by those with 
radiculopathies, lumbar canal stenosis and 
operated disc herniation. A comparison 
between the 2 groups indicated superior 
ameliorations obtained for group 2.      
Cognitive dysfunctions 
MMSE 
Patients in group 1 registered an amelioration 
of 35.6%, compared to those in group 2 in 

which the amelioration was 46% (a difference 
of 10.4% in favour of group 2). 
Patients with radiculopathies registered an 
amelioration of 42.5% for group 1 and 52% for 
group 2; in patients with LBP, the amelioration 
rate was 50.3% for group 1 and 64% for group 
2 (a difference of 13.7% in favour of group 2), 
these values being bigger than the group 
average. In case of patients with operated disc 
herniation, the amelioration was 12.5% for 
group 1 and 20% for group 2, and in patients 
with lumbar canal stenosis, the rates were 
28.3% for group 1, compared to 36% for group 
2 (a difference of 9.7% in favour of group 2). 
Depression 
Registered ameliorations were 33.9% for group 
1, compared to 39.3% for group 2 (a difference 
of 5.4% in favour of group 2). 
Patients with radiculopathies registered 
amelioration rates of 41.5% for group 1, 
compared to 47.3% for group 2 (a difference of 
5.8% in favour of group 2). Patients with LBP 
showed ameliorations of 52% for group 1, 
compared to 60% for group 2. Patients with 
operated disc herniation registered values of 
9.5 for group 1, compared to 13% for group 2. 
In patients with lumbar canal stenosis, the 
amelioration rate was 21.5% for group 1, 
compared to 28% for group 2 (a difference of 
6.5% in favour of group 2). 
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Anxiety  
Amelioration rate in patients in group 1 was 
42.4%, compared to 55.9% in group 2, (a 
difference of 13.5% in favour of group 2). 
Patients with radiculopathies registered 
ameliorations of 46.9% for group 1, compared 
to 59% for group 2 (a difference of 12.1% in 
favour of group 2). In patients with LBP, 
ameliorations were 56.8% for group 1, 

compared to 72.2% for group 2 (a difference of 
15.4% in favour of group 2). Patients with 
operated disc herniation showed an 
amelioration rate of 16.6% for group 1, 
compared to 32% for group 2 (a difference of 
15.4% in favour of group 2). In patients with 
lumbar canal stenosis, the registered rate was 
36.8% for group 1, compared to 48% for group 
2 (a difference of 11.2% in favour of group 2).    

 
Score of cognitive dysfunctions  
Evolution of cognitive dysfunctions according to diagnostic groups 

 Average scores
 No. of 

cases Admission Discharg
e

Admission-
discharge score 
differences

Statistical 
significance

Group I 50 3.82 2.40 1.42 (37.2%) N.S.
Radiculopathies 13 3.76 2.15 1.61 (42.5%) N.S.
LBP 18 3.65 1.78 1.87 (51%) N.S.
Canal stenosis 9 3.99 2.89 1.10 (27.3%) N.S.
Sequelae of operated herniated 
disk 10 4.00 3.51 0.49 (12%) N.S.

Group II 50 1.80 0.94 0.86 (47.8%) p<0.01
Radiculopathies 14 1.92 0.89 1.03 (53.5%) p<0.01
LBP 18 1.55 0.52 1.03 (66.3%) p<0.01
Canal stenosis 9 1.87 1.16 0.71 (37.5%) N.S.
Sequelae of operated herniated 
disk 9 1.87 1.48 0.39 (20.8%) N.S.
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The score of cognitive dysfunctions registered 
an amelioration of 37.2% for group 1, 
compared to 47.8% for group 2 (a difference of 
10.6% in favour of group 2).  
Patients with radiculopathies registered 
amelioration rates of 42.5% for group 1, 
compared to 53.5% for group 2 (a difference of 
11% in favour of group 2). Patients with LBP 
registered values of 51% for group 1, compared 
to 66.3% for group 2 (a difference of 15.3% in 
favour of group 2). In case of patients with 
operated disc herniation, the amelioration 
reached 12% for group 1, compared to 20.8% 
for group 2 (a difference of 8.8% in favour of 
group 2). In patients with lumbar canal 
stenosis, the amelioration was 27.3% for group 
1, compared to 37.5% for group 2 (a difference 
of 10.2% in favour of group 2).  
As regards the results obtained in the score of 
the cumulated cognitive dysfunctions, the 
highest amelioration rates were registered in 
patients with LBP, followed in decreasing 
order by those with radiculopathies, lumbar 
canal stenosis, operated disc herniation; higher 
ameliorations were registered for group 2.  
Disabilities 
Tinetti gait 
The amelioration rate was 44.1% for group 1, 
compared to 51.6 for group 2 (a difference of 
7.5% in favour of group 2). 
In patients with radiculopathies, the 
amelioration rate reached 58% for group 1, 
compared to 67.3% for group 2 (a difference of 
9.3% in favour of group 2). In case of patients 

with LBP, the amelioration was 74.6% for 
group 1, compared to 82.4% for group 2, with a 
difference of 7.8% in favour of group 2. In 
patients with operated disc herniation, the 
amelioration was 9% for group 1, compared to 
15.7% for group 2 (a difference of 6.7% in 
favour of group 2). Patients with lumbar canal 
stenosis registered ameliorations of 22% for 
group 1, compared to 28% for group 2 (a 
difference of 6% in favour of group 2). The 
highest amelioration rates were registered in 
patients with LBP and the lowest in patients 
with operated disc herniation. 
ADL  
Patients in group 1 registered ameliorations of 
53.3%, compared to patients in group 2 in 
which the registered value was 63.2% (a 
difference of 9.9% in favour of group 2). 
Patients with radiculopathies showed an 
amelioration rate of 66.2% for group 1, 
compared to 75.4% for group 2; patients with 
LBP registered values of 82.7% for group 1, 
compared to 92.3% for group 2 (a difference of 
9.6% in favour of group 2). Patients with 
operated disc herniation showed an 
amelioration of 21.8% for group 1, compared 
to 31.7% for group 2. In patients with lumbar 
canal stenosis, the amelioration was 31.5% for 
group 1, compared to 40.9% for group 2 (a 
difference of 9.4% in favour of group 2). As 
regards the ADL score, the highest 
ameliorations were obtained by patients with 
LBP and the lowest by patients with operated 
disc herniation. 

 
Disabilities score 
Evolution of disabilities score for the 2 groups according to diagnostic groups  

 Average scores
 No. of 

cases Admission Discharg
e

Admission-
discharge score 
differences

Statistical 
significance

Group I 50 3.66 1.88 1.78 (48.6%) p<0.001
Radiculopathies 13 3.92 1.47 2.45 (62.1%) N.S.
LBP 18 2.94 0.62 2.32 (78.5%) p<0.001
Canal stenosis 9 4.00 2.89 1.11 (27%) N.S.
Sequelae of operated 
herniated disk 10 4.30 3.61 0.69 (15.3%) N.S.

Group II 50 3.56 1.52 2.04 (57.3%) p<0.01
Radiculopathies 14 3.49 0.99 2.50 (71.6%) p<0.01
LBP 18 2.94 0.38 2.56 (87.1%) p<0.01
Canal stenosis 9 3.88 2.55 1.33 (34.3%) N.S.
Sequelae of operated 
herniated disk 9 4.33 3.32 1.01 (23.3%) N.S.
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The amelioration registered values of 48.9% 
for group 1, compared to 57.3 for group 2 (a 
difference of 8.7% in favour of group 2). 
Patients with radiculopathies obtained 
ameliorations of 62.1% for group 1 and 71.6% 
for group 2; those with LBP obtained the 
highest ameliorations rates: 78.5% for group 1 
and 87.1% for group 2. Patients with operated 
disc herniation registered ameliorations of 
15.3% for group 1 and 23.3% for group 2 and 

those with lumbar canal stenosis registered 
values of 27% for group 1 and 34.3% for group 
2.  
As regards the results obtained in the general 
disabilities score, the highest amelioration rates 
were registered in patients with LBP, followed 
by those with radiculopathy, canal stenosis, 
operated disc herniation; in group 2, the 
amelioration rate was superior to the obtained 
in group 1. 

 
Drug intake   
Evolution of drug intake according to diagnostic groups  

 Average scores
 No. of 

cases Admission Discharg
e

Admission-
discharge score 
differences

Statistical 
significance

Group I 50 0.92 0.58 0.34 (37%) p<0.001
Radiculopathies 13 1.00 0.61 0.39 (39%) N.S.
LBP 18 0.77 0.22 0.55 (71.4%) p<0.001
Canal stenosis 9 1.00 0.77 0.23 (23%) N.S.
Sequelae of operated 
herniated disk 10 1.00 0.90 0.10 (10%) N.S.

Group II 50 0.92 0.42 0.50 (54.3%) p<0.01
Radiculopathies 14 1.00 0.46 0.54 (54%) p<0.01
LBP 18 0.77 0.08 0.69 (89.7%) p<0.01
Canal stenosis 9 1.00 0.60 0.40 (40%) N.S.
Sequelae of operated 
herniated disk 9 1.00 0.72 0.28 (28%) N.S.
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In patients with radiculopathies, the best results 
were obtained - ameliorations of 71.4% for 
group 1 and 89.7% for group 2; in patients with 
LBP, the results were 39% for group 1, 
compared to 54% for group 2. In those with 
operated disc herniation, the amelioration was 
10% for group 1, compared to 28% for group 
2; patients with lumbar canal stenosis showed 
an amelioration rate of 23% for group 1 and 
40% for group 2. The lowest amelioration 

regarding the drug intake was obtained by 
patients with operated disc herniation in group 
1.   
Due to the fact that all patients were using 
NSAIDs and antialgic drugs before the 
admission, the reduction of used drug dose or 
the cession of drug intake in 37% of the 
patients in group 1 and in 54.3% of the patients 
in group 2 is a significant indicator of clinico-
functional ameliorations. 

 
Quality of life index  
Evolution of quality of life index according to diagnostic groups 

 Average scores
 No. of 

cases Admission Discharg
e

Admission-
discharge score 
differences

Statistical 
significance

Group I 50 27.14 16.52 10.62 (39.1%) p<0.001
Radiculopathies 13 28.97 17.00 11.97 (41.3%) p<0.001
LBP 18 24.86 11.90 12.96 (52.1%) p<0.00l
Canal stenosis 9 27.28 18.12 9.16(33.5%) p<0.05
Sequelae of operated 
herniated disk 10 28.71 20.85 7.86 (27.3%) p<0.05

Group II 50 26.74 13.84 12.9 (48.2%) p<0.001
Radiculopathies 14 27.90 13.49 14.41 (51.6%) p<0.001
LBP 18 24.41 8.70 15.71 (64.3%) p<0.001
Canal stenosis 9 26.85 15.81 11.04 (41.1%) p<0.05
Sequelae of operated 
herniated disk 9 28.64 18.97 9.67 (33.7%) p<0.05
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This index was improved significantly for both 
groups, with 39.1% for group 1 and 48.2% for 
group 2 (a difference of 9.1% in favour of 
group 2). 
The highest amelioration of this indicator was 
obtained in patients with LBP: 52.1% for group 
1 and 64.3% for group 2 (a difference of 12.2% 
in favour of group 2); patients with 
radiculopathy followed who registered 
ameliorations of 41.3% for group 1, compared 

to 51.6% for group 2 (a difference of 10.3% in 
favour of group 2). Patients with lumbar canal 
stenosis registered lower ameliorations: 33.5% 
for group 1, compared to 41.1% for group 2 (a 
difference of 7.6% in favour of group 2). The 
lowest ameliorations were shown in patients 
with operated disc herniation: 27.3% for group 
1 and 33.7% for group 2 (a difference of 6.4% 
in favour of group 2). 

 
General score 
Evolution of general score according to disease groups      

 Average scores
 No. of 

cases Admission Discharg
e

Admission-
discharge score 
differences

Statistical 
significance

Group I 50 30.96 18.94 12.02 (38.8%) p<0.001
Radiculopathies 13 32.73 19.15 13.58 (41.4%) p<0.001
LBP 18 28.51 13.68 14.83 (52%) p<0.00l
Canal stenosis 9 31.27 21.01 10.26 (32.8%) p<0.05
Sequelae of operated 
herniated disk 10 32.71 24.36 8.35 (25.5%) p<0.05

Group II 50 28.52 14.78 13.74 (48.2%) p<0.001
Radiculopathies 14 29.82 14.38 15.44 (51.7%) p<0.001
LBP 18 25.96 9.22 16.74 (64.4%) p<0.001
Canal stenosis 9 28.72 16.97 11.75 (40.9%) p<0.05
Sequelae of operated 
herniated disk 9 30.51 20.45 10.06 (32.9%) p<0.05
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The amelioration rate was 38.8% for group 1, 
compared to 48.2% for group 2 (a difference of 
9.4% in favour of group 2). 
The highest amelioration rates were obtained 
by patients with LBP: 52% for group 1 and 
64.4% for group 2 (a difference of 12.4% in 
favour of group 2). In decreasing order 
followed patients with radiculopathy who 
registered ameliorations of 41.4% for group 1 
and 51.7% for group 2 (a difference of 10.3% 
in favour of group 2). In patients with lumbar 
canal stenosis, the obtained ameliorations were 
32.8% for group 1 and 40.9% for group 2 (a 
difference of 8.1% in favour of group 2). The 
lowest ameliorations were registered in patients 
with operated disc herniation: 25.5% for group 
1, compared to 32.9% for group 2 (a difference 
of 7.4% in favour of group 2). 
 
 
 
 

CONCLUSIONS: 
The results obtained prove without doubt the 
significant improvement of gait disorders after 
applying some recovery programmes for 
elderly with LBP, this improvement being 
significant only for the group of elderly with no 
cognitive disorders. By observing a wide range 
of clinical and functional parameters, these 
studies bring reasons, proofs, in favour of the 
efficiency of recovery in elderly patients with 
low back pain. 
Higher percentages recorded at the control 
group (without cognitive disorders) highlighted 
the negative effects of cognitive disorders, 
depression and anxiety in the evolution of the 
score for the parameters that we mentioned 
above. 
The efficiency of the rehabilitation program for 
elderly with low back pain in improving the 
pain, the physical dysfunction, disabilities, 
drug intake and quality of life  depending on 
the psycho-sensorial compliance 

. 
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Abstract 
 In recent years, digitizing and automation have 
gained an important place in fabrication of 
medical parts. Rapid Prototyping could be very 
suitable for medical applications due to their 
complex geometry, low volume and strong 
individualization. The presented study 
investigates the possibility to produce medical 
or dental parts by Selective Laser Melting 
(SLM). The SLM process is optimized and 
fully characterized for different biocompatible 
metal alloys, such as: TiAl6V4 and CoCrMo. 
The potential of SLM as medical 
manufacturing technique is proved by a 
developed procedure to fabricate frameworks 
for complex dental prostheses. 
 

1. Introduction 
Selective Laser Melting (SLM) are layer-

wise material addition techniques that allow 
generating complex 3D parts by selectively 
consolidating successive layers of powder 
material on top of each other, using thermal 
energy supplied by a focused and computer 
controlled laser beam. Different binding 
mechanisms can be responsible for the 
consolidation of the powder: Solid State 
Sintering, Liquid Phase Sintering, Partial 
Melting or Full Melting. The competitive 
advantages of SLS/SLM are geometrical 
freedom, mass customization and material 
flexibility. In contrast to material removal 
techniques, complex shapes can be fabricated 

without the need for lengthy tool path 
calculations and remaining unprocessed 
powder can be reused. 

Over the last decade SLM processes have 
gained a wide acceptance as Rapid Prototyping 
(RP) techniques. Many applications could take 
advantage of this evolution by using SLM not 
only for visual concept models and onetime 
functional prototypes, but also for tooling 
moulds, tooling inserts and end-use functional 
parts with long-term consistency. To turn SLM 
processes into production techniques for real 
components, some conditions have to be 
fulfilled. Firstly, manufacturing applications 
increase the requirements on material and 
mechanical properties. The process must 
guarantee consistency over the entire product 
life cycle. Secondly, process accuracy, surface 
roughness and the possibility to fabricate 
geometrical features like overhanging surfaces 
and internal structures become very important 
for manufacturing. Finally, the breakthrough of 
SLM processes as Rapid Manufacturing 
techniques will depend on reliability, 
performance and economical aspects like 
production time and cost.   

The presented work investigates if SLM 
processes, according to the state of the art, 
fulfil these manufacturing requirements and 
tries to show opportunities of new applications 
of direct metal manufacturing by means of 
SLM.

 
 

 
Fig.1 SLM process 



 

Balneo-Research Journal                                                                                        Vol.3, Nr.3, 2012 

SLM process (fig.1) begins with a 
completely defined CAD model of the part to 
be made. Divided into cross-sections by a 
special software, the model is then directly 
involved in the process. The essential operation 
is the laser beam scanning over the surface of a 
thin powder layer previously deposited on a 
substrate. The forming process goes along the 
scanning direction of the laser beam. Each 
cross-section (layer) of the part is sequentially 
filled with elongated lines (vectors) of molten 
powder. The quality of a part produced by this 
technology depends strongly on the quality of 
each single vector and each single layer. 
Identification of the optimal parameters of laser 

power and scanning speed is a crucial task 
because these parameters happen to be the most 
influential on the part’s characteristics 
(porosity, hardness and mechanical properties). 
 

2. Method and technology of  Selective 
Laser Melting (SLM) 

 MTT’s Selective Laser Melting (SLM) is a 
pioneering additive manufacturing process 
capable of producing fully dense metal parts 
direct from 3D CAD using a high-powered 
fiber laser. Parts are built from a range of fine 
metal powders that are fully melted in a tightly 
controlled atmosphere layer by layer in 
thicknesses ranging from 20 to 100 microns. 

 
 

 
Fig. 2 MTT Realizer SLM 250, Technical University Cluj-Napoca 

 
 The machines (fig.2) has been designed for 
ease of use within a manufacturing 
environment and features a touch screen 
interface and various menu options for machine 
preparation and clean down. MTT’s SLM 
systems have always processed a wide 
selection of materials and the new range is no 
exception, but with the additional benefits of 
rapid materials change over via a cassette type 
materials delivery system; particularly useful 
where materials development or product 
variety are needed. The capability to safely 
process reactive materials such as Titanium and 
Aluminium is a standard feature on MTT SLM 
machines. In particular the gas knife that clears 
away reactive sooty emissions and the heated 
build plate are both pre-requisites for the 
successful processing of both materials. 

All file preparation is completed off-line 
through a choice of interface, either Marcam 
Autofab software or via Materialise Magics. 
Once complete the build file is uploaded to the 

machine via a secure network or direct 
connection. 

Geometries can be dealt with such complex 
systems created directly in 3D CAD data, 
software installation allowing their 
implementation by adding successive layers of 
powder (with a thickness of about 20 microns / 
coat), then sintered. It is a modeling process as 
a result the parts accurately and high 
resolution, good surface quality and 
mechanical properties similar to those obtained 
with the conventional casting processes. 
 

3. Materials used by SLM equipment 
 MCP Realizer equipment are used diverse 
materials, it can be classified in steel, titanium 
alloys, alloys of cobalt and chrome. 
Application of these materials can be made in 
medical field, aerospace and industrial areas. I 
will present the physical, chemical and special 
features of different titanium alloys. 
Powder of titanium alloy 
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 Titanium 6Al-7Nb Alloy (UNS R56700) was 
conceived and developed in 1977 by a team of 
researchers at Gebruder Sulzer in Winterthur, 
Switzerland. The objective was to create a 
titanium alloy for medical and surgical device 
applications with properties nearly identical to 
ATI Ti-6Al-4V, substituting Niobium for 
Vanadium as the beta stabilizing element.  
After six years of testing and evaluation, the 
alloy was introduced by Sulzer-Protek as 
Protasul 100 in 1985, and has been used 
clinically since 1986. ATI Ti-6Al-7Nb alloy is 
widely used in the medical device industry, 
primarily for orthopaedic applications such as: 
total hip replacement systems, fracture fixation 

plates, intermedullary rods and nails, spinal 
devices, screws and wires. 
Physical properties (fig.3): 
- Melting Range: 1,538 - 1,649 °C; 
- Density: 0.163 lbs/cu. in.; 
- Beta Transus Temperature: 1,010 °C (± 15 
C°); 
- Elastic Modulus: 105 GPa in the solution 
annealed condition; 
- ATI Ti-6Al-7Nb alloy is usually supplied as a 
semi-finished mill product in the solution 
annealed condition; 
- Anneal: 704.4 - 732.2 °C, 1 hour, air cool; 
- Stress Relieving: 482.2 - 648.9 °C, 1 hour, air 
cool. Typical hardness in the annealed 
condition is HRC 30-34. 

 
Fig.3 Tehnical data sheet, Company Ati Allvac SUA 

 
 Because the beta transus and other properties 
of ATI Ti-6Al-7Nb alloy are so similar to those 
values for ATI Ti-6Al-4V alloy, mill and shop 
forging conditions are also similar. ATI Ti-
6Al-7Nb alloy can be finish forged from 954.4 
°C with a finishing temperature of 787.8 °C. 
Minimum reductions of 35% are recommended 
to obtain optimum properties. The formability 
of ATI Ti-6Al-7Nb alloy is about the same as 
the standard grade ATI Ti- 6Al-4V alloy. 
 ATI Ti-6Al-7Nb alloy can be machined using 
practices for austenitic stainless steels using 
slow speeds, heavy feeds, rigid tooling, and 
large amounts of non-chlorinated cutting fluid. 
 Like ATI Ti-6Al-4V and Ti-6Al-4V ELI 
alloys, ATI Ti-6Al-7Nb alloy can be easily 
welded in the annealed condition. Precautions 

must be taken to prevent oxygen, nitrogen, and 
hydrogen contamination. Fusion welding can 
be done in inert gas filled chambers or using 
inert gas welding of the molten metal and the 
adjacent heated zones using a trailing shield. 
Spot, seam, and flash welding can be 
performed without resorting to protective 
atmospheres. 
 ATI Ti-6Al-7Nb alloy can be subject to 
hydrogen contamination during improper 
pickling and by oxygen, nitrogen, and carbon 
pickup during forging, heat treating, brazing, 
etc. This contamination results in a 
deterioration in ductility which could adversely 
affect notch sensitivity and forming 
characteristics. 
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Fig.4 Corrosion resistance and biocompatibility, Company Ati Allvac SUA 

 
 
 This diagram (fig.4) illustrates the relationship 
between polarization resistance and 
biocompatibility of pure metals, cobalt-
chromium alloy, and stainless steels. Corrosion 
studies in saline solutions suggest that 
vanadium and iron in titanium alloys are 
soluble elements, whereas aluminum and 
niobium produce stable and insoluble oxides 
(Al2O3, Nb2O5) as does titanium (TiO2). This 
very dense and stable protective passive layer 
that forms on Ti-6Al-7Nb surfaces is the 
reason for improved corrosion resistance and 
biocompatibility compared with ATI Ti-6Al-
4V and ATI Ti-6Al-4V ELI alloys. The 

niobium oxide (Nb2O5) in the surface oxide 
layer is chemically more stable, less soluble, 
and more biocompatible than the vanadium 
oxide (V2O5) found in the Ti 6-4 surface oxide 
layers. 
 

4. Applications of SLM technology 
Selective laser melting technology is used 

in medical and industrial applications. In 
medical applications, high porosity is important 
for the implant to attach more easy to the 
muscle and over time to overlap with that bone 
implant.  
 

 
 
Dental application 

 
Fig.5 a) 3D Models, b) Parts manufactured, c) Dental prostheses 
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A fully digital procedure is developed 
for the design and manufacturing of 
personalized frameworks for complex dental 
prostheses by SLM of titanium or cobalt-
chromium. The framework is the metal base 
structure of the prosthesis and supports the 
artificial teeth (fig.). Such framework is screw-
retained on oral implants placed in the jawbone 
of the edentulous patient.  

The procedure allows an efficient and 
customized manufacturing of the complex 
framework and guarantees the needed precision 
by optimal process parameters and an 
appropriate production strategy.  

Orthopaedics implants 
Early adopters of laser melting for 

medical orthopaedics benefit significantly from 
the ability of laser melting to manufacture 
complex geometries and structures in high 
grade materials 
such as titanium. From patient-specific 
implants to ultimately, volume production of 
orthopaedic implants featuring hybrid 
structures and textures; laser melting has the 
potential to unlock manufacturing capabilities 
that combine free-form shapes and intricate 
lattice structures that improve osseointegration, 
leading to much improved patient outcomes.

 

 
Fig.6 Trabecular lower jaw implant and dense skull plate 

 
In fig.6 is presented a patient specific 

geometries with specialist alloys TiAl6Nb7 in 
this case, incorporation of surgical fixtures, 

structured bone integration surfaces and bone-
implant modulus matching. 

 

 
Fig.7 X-ray, reconstruction with computer tomography and special software 

 
Fig.7 show a severe climbing accident 

the patient was given a THR which was revised 
a number of times until further revision was 
impossible. 3D X-ray and computer 
tomography allowed analysis of existing 

patient bone. Models were made of the 
geometry. Cage designed to fit bone and give 
proper screw placement. The results: minimum 
removal of healthy bone structure and 
reduction of operation time. 
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Fig.8 Implant manufactured, surgery case Royal Perth Hospital, Australia 

 
This operation was done at Royal Perth 

Hospital (Australia) with next steps: analysis 
and sterilisation of built prostheses, preparation 
of the patient, no fitting required during 
operation due to custom cage and insertion and 
screwing of the cage made of TiAl6Nb7. The 
advantage of this customised SLM implants is 
given by operation time which was reduced to 
2h compared to 3h with standard prostheses. 

 
5. Conclusions 
Selective Laser Melting is fully 

characterized as medical Rapid Manufacturing 
technique for titanium and cobalt-chromium. 
The process parameters are optimized to 
minimize porosity, leading to part densities 
higher than 99.8% for TiAl6V4 and 99.9% for 
CoCrMo. Different mechanical tests prove that 
SLM parts fulfill the requirements on 
mechanical properties such as hardness, 
strength and stiffness. Chemical tests show 
favorable corrosion behavior.  

A digital procedure is developed for the 
manufacturing of patient specific frameworks 
for complex dental prostheses, which proves 
that SLM allows an efficient production of 
medical or dental parts with strong economical 
potential. 

The presented journal show, that 
bioresorbable bone substitute implants can be 
manufactured with Selective Laser Melting 
(SLM). SLM process has been developed to 
generate dense parts with a homo-genous 
distribution of composites without major 
changes in physical and chemical properties of 
the materials. For full vascularisation of 
bioresorbable implants an interconnecting 
porous       structure is necessary. Using 
additive manufacturing technology SLM, pore 
structures can be inte-grated in the design of 
the implant and are reproduced in the part.. 

These first results show the high potential 
of porous structures manufactured by SLM for 
the reconstruction of large bone defects. Still 
more and large scale studies have to be carried 
to confirm the potential. Using SLM a high 
freedom of design of the inter-connected 
porous structure is possible which opens up 
new approaches for designing pore channels 
for optimized vascularisation of the implants. 
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