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Abstract

Background: Patients with stroke associate a lot of complications; one of the most serious is femoral neck fracture. Nearly 30% of patients who have
suffered femoral neck fracture die during the first year, in the survivors persists pronounced pain syndrome and reduced motility in the affected limb,
and they become dependent in their habitual activities.

Material and methods: The notes of all patients with fractured neck of femur who were admitted to Clinical Hospital of Traumatology and Orthopedics,
Chisinau, the Republic of Moldova, between January 2014 and December 2015 were scrutinized.

Results: In a series of 67 hemiplegic patients who subsequently fractured their hips, it was found that hip fracture occurred significantly more often on
the hemiplegic side. Hip fracture was equally common in right and left-sided hemiplegia, and often occurred within five years of the stroke.
Conclusions: Hip fracture after stroke is an increasingly recognized problem. Measures to prevent bone loss and preserve bone architecture have not
been part of stroke management thus far. Because rapid bone loss is a risk factor for fracture, we believe that kinesiotherapy in the early phase of stroke
rehabilitation is indicated. If a successful prevention program could be worked out in stroke patients, there would be potential saving of lives, suffering,

and resources.

Key words: stroke, femoral neck fracture, osteoporosis.

Introduction

Increased fracture risk is a recognized complication fol-
lowing stroke. Bone loss following a hemiplegic stroke has
been proposed as a major risk factor for post-stroke hip
fracture, with a recent focus on the development of novel
therapeutic measures to prevent bone loss and fractures after
stroke [10]. Stroke is a major cause of mortality and morbid-
ity in elderly people. Information on the prevalence of stroke
is difficult to obtain. However, it is expected to increase, be-
cause the incidence of stroke increases extensively with age
and because survival after stroke is prolonged. Some of the
risk factors for stroke, such as age and smoking, and for com-
plications after stroke, such as paresis and immobility, are also
well-known risk factors for osteoporosis. Other symptoms
after stroke, such as reduced balance and perceptual distur-
bances, increase the risk of falls, which are common in stroke
patients. Accordingly, stroke patients would be expected to be
at risk for both osteoporosis and falls and, consequently, for
fractures [1, 2, 3].

Stroke patients have up to a 4-fold increased risk of hip
fracture, and poststroke hip fracture occurs late after stroke
(median is 30 months after stroke onset) and most often af-
fects the paretic side. The increased incidence of fractures
after stroke is partly due to loss of bone mass in the paretic
extremities after stroke, hemiosteoporosis, which begins early
after stroke and continues to progress for the first years af-
ter stroke onset. The reported prevalence of previous stroke
among patients with hip fracture ranges from 3% to 19%,

but the prevalence has been studied neither recently nor over
time.

Both stroke and hip fracture are common in the elderly
but little has been written about the coexistence of these prob-
lems [4]. It is recognized that hemiplegic patients fall more of-
ten than other elderly people [5] and that such falls may result
in hip fracture [6], so hip fracture can be a late complication
of hemiplegia. Moreover, there is aclinical impression that
hip fracture usually or invariably occurs on the hemiplegic
side [7]. In order to determine whether hip fracture is indeed
more common on the affected side, and to ascertain the in-
terval between stroke and fracture, 67 patients with a history
of hemiplegia who subsequently fell and fractured their hips
were studied.

Material and methods

The notes of all patients with fractured neck of femur
who were admitted to Clinical Hospital of Traumatology and
Orthopaedics, Chisinau, the Republic of Moldova, between
January 2014 and December 2015 were scrutinized. The ad-
mission history was studied to see if a completed stroke had
occurred before the fracture. The side of the hemiplegia and
the fracture and the interval between the 2 episodes were
noted. All fractures were confirmed by radiography, and all
patients underwent surgery involving internal nail fixation,
prosthetic replacement. A previous stroke was defined ac-
cording to the definitions of the World Health Organization
as an “acute neurologic dysfunction of vascular origin with
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sudden or at least rapid occurrence of symptoms and signs
corresponding to the involvement of focal areas in the brain,”
with symptoms lasting >24 hours. If the patient had suffered
more than one stroke, the interval between the most recent
stroke and the fracture was recorded. Patients were exclud-
ed if the fracture occurred before or at the same time as the
stroke; if the patient had sustained bilateral strokes; and if the
side of the stroke was not specified in the hospital notes.

Statistical analysis

Data were analysed by Microsoft Excel. We calculated av-
erage parameters, standard deviations; t-Student test was used
for comparisons. A value of p < 0.05 was considered statisti-
cally significant.

Results

Evidence of previous hemiplegia was found in 67 patients.
Four (6 %) of them had sustained 2 or more ischemic strokes.
In 3 (4.5%) cases there were no residual signs of hemiple-
gia. There were 39 (58.2%) women and 28 (41.8%) men in
the group of study. Mean age of patients was 67 + 1,37 years
(minimum 46 years, maximum 82 years), mean age of females
was 68,8 + 4,8 years and 60,8 + 5,5 years for men. There was
a significant difference in age between the men and women
(p<0.001) (fig. 1).
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Fig. 1. Distribution on age.

All the women were aged 60 years or older, the majority
(26 women, 67%) being in the 65-80 age range. Of the male
patients, 6 (21.9%) were under 60 years, the youngest being 46
years old (tab. 1).

Table 1

The analysis variables in the group of study

No Mean age | The interval between
stroke and fracture
Women | 39(58.2%) | 68,8+4,8 4,3+2,8
Men 28 (41.8%) 60,8+5,5 4,9+3,5

Sixty four (95.5%) patients had sustained the fracture on
the hemiplegic side, 3 (4,5%) on the opposite side (P<0.001).
Patients with right and left sided hemiplegia were equally like-
ly to sustain hip fractures (tab. 2).

Table 2
Side of hemiplegia and hip fracture

Side of hemiplegia | Side of hip fracture No of patients
Right Right 31 (46.5%)
Left Left 2 (3%)
Right Left 1(1.5%)
Left Right 33 (49%)

31 (46.3%) patients had sustained their fractures within
3 years of the stroke. The longest interval between stroke and
fracture was 12 years (fig. 2). Only 2 patients fractured their
hips within 6 months of the stroke. No patient was document-
ed as having a stroke simultaneously with the fracture.

The prevalence of osteoporosis risk factors in the studied

group was:

« Age: 65 patients (98.5%) were over 50 years,

» Gender: there were 39 women (58.2 %), all the women
were over 50 years (100%),

o 11 smokers (16.4%) and 6 ex-smokers (8.9%) had
been indentified, the average duration of the smok-
ing cessation was 4 + 1.36 years,

« 32 subjects were overweight (47.7%),

o 1 (1.5%) patient suffered from rheumatoid arthritis,
and was on long-term glucocorticoid therapy

* 2 (2.9%) patients had neck fractures before.

o Heavy drinking was a preexisting risk factor to 6
(8.9%) of the subjects.

All patients underwent surgery involving internal nail
fixation, prosthetic replacement.

e time since stroke (years)
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Fig. 2. Distribution by interval between stroke and fracture.

Discussion

In a series of 67 hemiplegic patients who subsequently
fractured their hips, it was found that hip fracture occurred
significantly more often on the hemiplegic side. Hip fracture
was equally common in right and left-sided hemiplegia, and
often occurred within five years of the stroke.

This study confirms the impression that hip fracture is sig-
nificantly more common on the hemiplegic side. This may be
because hemiplegic patients may tend to fall to the affected
side [8], and the bone in the hemiplegic limb may be more
likely to break as a result of disuse osteoporosis [9].
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There are many factors which contribute to the tendency of
stroke patients to fall. These include sensory, motor, reflex and
circulatory disorders [5]. Stroke may result in an upper motor
neuron syndrome characterized by spasticity, muscle weak-
ness, and a variety of motor control abnormalities that impair
the regulation of voluntary movement. Spasticity may nega-
tively affect balance, mobility, and gait, possibly increasing
risk of falls and bone fractures. The problem is exacerbated by
use of centrally sedating medications that have antispasticity
effects-such as tranquilizers, calcium-channel blockers, and
phenothiazines-but they predispose patients to an increased
relative risk of falls when compared with patients not taking
these medications. Appropriate management of spasticity is
thus an important goal in the care of post-stroke patients,
and may reduce incidence and cost of expensive and prob-
ably avoidable events such as falls and fractures. Spasticity
is characterized by positive and negative symptoms. Positive
symptoms include exaggerated reflexes, rigidity, dystonia, and
flexor and extensor spasms that are often painful. Negative
symptoms such as weakness, fatigue, and slow initiation of
movement also occur. Contractures result when tonedepen-
dent joint restrictions on range of motion lead to deformity
at the joint, requiring surgical intervention. Muscle weakness
and loss of balance combined with hypertonia and other as-
pects of spasticity predispose patients to falls and fractures.
According to the American Geriatrics Society Guideline for
the Prevention of Falls in Older Persons, older patients with
more than one factor predisposing them to fall are at a sub-
stantially increased risk for frequent falling. Generally, posi-
tive symptoms are more amenable to pharmacologic treat-
ment than negative symptoms, but patients should have their
medications reviewed as some agents have effects that may
exacerbate fall risk.

There are some studies that show that patients with left-
sided hemiplegia are particularly prone to perceptual disor-
ders. They are less able to perceive verticality than are patients
with right hemiplegia, they suffer, more commonly, from
hemispatial neglect, also called hemiagnosia, which is a neu-
ropsychological condition in which, after damage to the right
hemisphere of the brain is sustained, a deficit in attention to
and awareness of one side of space is observed [11, 12]. This
study shows that right and left-sided hemiplegic stroke pa-
tients are equally likely to sustain hip fractures, which indi-
cates that perceptual disorders are not important in the gen-
esis of falls after stroke.

Changes in the locomotor function of the affected leg are
believed to be responsible for most falls after stroke [5]. In
patients with an equinovarus deformity of the ankle, the toe
of the hemiparetic foot may catch the floor causing the patient
to lose balance.

Patients with long-standing hemiplegia are known to de-
velop disuse osteoporosis on the affected side. Literature data
describe hemiplegic patients with unilateral osteoporosis who
developed hip fractures on the affected side.

Several potential mechanisms contribute to bone mineral

density loss after stroke, although there has been limited re-
search into hemiplegia-induced bone loss at the cellular level
[13]. A major factor is immobility, which contributes to gen-
eralized bone loss, in turn compounded by region-specific
bone loss at sites such as the hemiplegic hip and upper limb.

Factors such as the duration of hemiplegia, degree of func-
tional recovery, reduced vitamin D status and the use of anti-
coagulants [14, 15] may determine the rate and extent of bone
loss after stroke. In a recently reported study of the changes
in bone mineral density of the forearms and legs in relation
to the duration of hemiplegia-induced immobilization after
stroke, some studies confirmed that bone mineral density was
decreased in the hemiplegic extremities relative to the unaf-
fected side. They also found that there was an inverse rela-
tionship between duration of hemiplegia and bone mineral
density values. In hemiplegic elderly patients with ischaemic
stroke, hyperhomocysteinaemia has also been reported to be
associated with hip fracture risk [16-30].

In the present study, only 2 patients sustained fractures
in the first 6 months. In the early stages of recovery from
stroke, one would expect those patients who had regained
some mobility to be particularly prone to falls. The frequency
of hip fracture in the first 6 months after stroke suggests
that unilateral osteoporosis may be an important factor in
the development of fractures in hemiplegic patients. Little is
understood about osteoporosis in hemiplegic limbs. It would
be interesting to know how commonly hemiplegic patients
develop osteoporosis,how soon after stroke it occurs, and
whether disuse osteoporosis is related to spasticity or weight-
bearing.

The incidence of hip fracture after stroke is uncertain.
Peszczynski in 1957 found that 23 of 150 patients attending
a rehabilitation centre after hip fracture had a history of pre-
vious hemiplegia or transient hemiparesis [5].

Conclusions

In the present study, documentary evidence of previous
hemiplegia was found in 67 patients. As the study is retro-
spective, it probably underestimates the incidence of hip frac-
ture after stroke. Prospective studies are required to ascertain
how commonly hip fracture occurs in hemiplegic patients, to
determine the relative importance of the factors predisposing
to falls and fractures in patients with stroke, and to decide
whether specific rehabilitation methods are effective in reduc-
ing the tendency to fall and fracture bones on the hemiplegic
side.

For the moment, a pragmatic strategy for a stroke unit
might be to consider non-pharmacological measures such as
adequate sunlight exposure, early physiotherapy and phar-
macological measures such as vitamin D and calcium supple-
mentation for hemiplegic patients, and also to develop effec-
tive technologies for prevention of falls. Prevention of falls,
both during stroke rehabilitation and afterwards, is clearly of
major importance in preventing hip fractures. An important
goal in the management of patients with spasticity involves
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restoration of normal limb position and ease of passive and/or
active movement, with the aim of improving functional out-
comes such as the ability to carry out activities of daily living.

So attention must be focused on stroke as a major and
increasing risk factor for femoral neck fracture and also on
the poor postfracture outcome and reduced survival of these
patients. Prevention of poststroke fractures is necessary and
is aimed at reducing the risk of poststroke fall and preventing
the development of hemiosteoporosis.
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Abstract

Background: The standard treatment for new case of drug-susceptible tuberculosis according to WHO recommendations in the Republic of Moldova has
been performed since 2000 and must achieve a treatment success rate of at least 85%. Actually the treatment success rate has increased due to excluding
of MDR-TB patients from the general cohort. The major rate of patients with low outcome is represented by died and lost to follow-up cases (drop out).
Material and methods: A retrospective selective, descriptive study targeting social, demographic, economic and epidemiological peculiarities, case-
management, radiological aspects diagnosis and microbiological characteristics of 154 patients with pulmonary tuberculosis was performed.

Results: It was established that the major risk factors for loss of follow-up were: low educational level, homelessness, history of detention, migration
and delayed patient’s direct addressing the specialized hospital services. The major risk factors for death were: low educational level, homelessness and
other ways of detection (detection by civic organizations, during specialized consultations in other somatic hospitals) as a result of the unemployment
and lack of health insurance.

Conclusions: Raising awareness among high risk patients and their families about tuberculosis, emphasizing that the diagnosis and treatment are free

of charge and independent regarding their social and economical status will improve disease outcome.

Key words: tuberculosis, risk factors.

Introduction

Tuberculosis represents a major global health problem,
well recognized in the Republic of Moldova [1]. According
to the WHO report in 2015, 10.4 million new cases were re-
ported worldwide, of which 5,9 million (56%) were among
men, 5.5 million (34%) among women and 1.0 million (10%)
among children. From all new tuberculosis cases 1.2 million
(11%) were people living with HIV. Two thirds of all cases
were living in 6 countries: India, Indonesia, China, Nigeria,
Pakistan and South Africa [2,3,4]. In the Republic of Moldova
4.211 cases were notified in 2015, 3.608 were new cases, 85%
of them were tested by rapid diagnostic methods, 95% had
HIV status, 90% had pulmonary tuberculosis and 64% were
bacteriologically confirmed [1].

The standard treatment for new drug-susceptible tubercu-
losis according to WHO recommendations in the Republic of
Moldova has been used since 2000 and lasts 6 months. It con-
sists in a two phase regimen with four first-line drugs: isonia-
zid (H), rifampicine (R), ethambutol (E) and pyrazinamide
(Z) in the intensive phase and two first-line drugs: isoniazid
and rifampicine in the continuation phase [5]. It costs in av-
erage US$40 per person and must achieve at least 85% treat-
ment success rate. In the top of causes of death worldwide
tuberculosis was placed on the 5" place in lower-middle in-
come countries in 2015 [6]. According to the WHO published
data in 2014 in the Republic of Moldova the drug-susceptible
treatment success rate in HIV-negative patients constituted
79%, in HIV-positive cohort 47% and in multidrug resis-
tant tuberculosis (MDR-TB) cohort 53% [4]. The quality of
TB control activities is demonstrated by the rate of MDR-TB
cases at the regional level. Globally in 2015 there were esti-

mated 580.000 new MDR-TB cases, but only 125.000 received
DOTS-Plus regimen [4]. In 2015 in the Republic of Moldova
32 % (29%-34%) of new cases were MDR-TB and 69% (66%—
72%) of retreated cases were MDR-TB [1].

The major determinants of tuberculosis treatment out-
comes are socioeconomic inequalities in health [7]. Public
health barriers which decrease treatment outcome are: geo-
graphic (long distance, natural barriers), economic (lack of
social protection and medical insurance) and cultural barriers
to health care access (stigma, poor housing and environmen-
tal conditions), malnutrition, harmful habits and substances
abuse (tobacco smoking, alcohol abuse, illicit drug use), eth-
nic group affiliation and continuous contact with an infec-
tious source [8,9]. In consequence, the distribution of low
tuberculosis outcomes reflects the social determinants with
impact on late disease diagnosis and treatment onset, poor
treatment adherence and high rate of side effects [9, 10]. In
comorbid groups the disease progression and low treatment
outcome were determined by immune suppressive condi-
tions: HIV-positive status [11,12,13,14], diabetes [15,16], can-
cer [17,18], silicosis [19], chronic respiratory diseases [20],
gastrointestinal diseases, malnutrition [21], other immune
suppressive causes (immune modulating drugs, immune
suppressive therapy, antineoplastic drugs) [22,23,24,25]. The
most relevant actions for improving the outcome in those pa-
tients must be performed in the frame of general medicine
network, through the active screening and close follow-up of
high risk groups [26,27]. In that subgroups the tight network
between primary health care, tuberculosis specialized insti-
tutions and social services will ensure the highest treatment
effectiveness [28].

There is a strong relationship between the investments in
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activities for strengthening tuberculosis control programs, di-
agnostics, treatment and effectiveness of tuberculosis nation-
al policy. World Health Organization, International Union
against Tuberculosis and Lung Diseases, and UNDP empha-
sized that interventions from outside the health sector, social
protection and urban planning have the biggest potential to
increase tuberculosis control. Those organizations recom-
mend to pay attention and to solve social issues of tubercu-
losis patients [5]. Higher rate of low tuberculosis outcomes
in disadvantaged groups such as in poor, comorbid, addictive
groups and ethnic minorities demonstrated that inter-sector
collaboration is underestimated and the community partici-
pation is unsatisfactory [29].

In the frame of supportive actions, there were established
duties of the social worker to be performed within the Na-
tional Tuberculosis Control Programme for assistance of
tuberculosis patients, their families and other categories of
population with risks: identifying their social rights, type of
social assistance and services for promoting social support
[30, 31]. Starting with obtaining and assistance in identify-
ing documents for the local governmental social services, the
patients will be assisted in registering in the list of the general
practitioner, in establishing and maintaining a favorable part-
nership with authorities, municipality and non-governmental
organizations. In association to the social security options,
the psychosocial counseling and opportunities to get a free
medical examination for tuberculosis and associated diseases
must be provided [32].

According to the economical status of tuberculosis pa-
tients there are different possibilities for each patient to en-
sure a high quality adherence to tuberculosis treatment, that
are more or less satisfied by the local municipality: financial
assistance — food parcels, travel vouchers, financial support
[33]. It was well recognized that only governmental-public
organizations have no sufficient impact on the quality of care
of tuberculosis patients and treatment outcome. So, all stake-
holders must agree a strong partnership for improving disease
control including health focused NGOs and other organiza-
tions oriented for serving poor communities, vulnerable sub-
populations, ethnic minorities, migrant workers, etc. [32,34].
However, academic institutions, medical and public health
schools, throughout the scientific programmes must provide
technical support for analysis of health determinants, epide-
miology and monitoring of high risk patients for establishing
community-based health projects and improving tuberculosis
treatment outcome.

So, the aim of the study was to assess the major determi-
nants of low tuberculosis treatment outcome: death and loss
to follow-up in the period 2014-2016. Objectives were: 1.
Assessment of tuberculosis treatment outcome dynamics in
pulmonary tuberculosis cases registered in Chisinau during
2011-2015. 2. Assessment of general, socio-economic and ep-
idemiological risk factors of pulmonary tuberculosis patients
with low treatment outcome (death and loss to follow-up). 3.
Evaluation of case-management, diagnosis, radiological as-
pects and microbiological characteristics of patients with low
tuberculosis treatment outcome (death and loss to follow-up).

4. Establishment of a method for the comprehensive evalua-
tion of risk factors for low treatment outcome (death and loss
to follow-up).

Material and methods

It was performed a retrospective selective, descriptive
study targeting social, demographic, economic and epidemi-
ological peculiarities, case-management, diagnosis radiologi-
cal aspects and microbiological characteristics of 154 patients
with pulmonary tuberculosis registered in Chisinau city. The
electronic system for monitoring and follow-up of tuberculo-
sis cases (SIME TB) was used for the patients’ selection. Data
were extracted from the statistic templates F089/1-e “Decla-
ration about patient’s established diagnosis of new case/re-
lapse of active tuberculosis and restart of the treatment and
its outcomes”. Inclusion criteria were: age > 18 years old, new
case of pulmonary tuberculosis, signed informed consent.
New case is the patient never treated for TB or has taken anti-
TB drugs less than one month. The investigational schedule
included demographic, social and epidemiological data: sex
(male/female ratio), age (distribution in age groups), demo-
graphic characteristics (urban/rural residence), educational
level, socio-economic status (employed, unemployed, retired,
disabled, student), health insurance status (lack or presence
of insurance), migration and detention history, presence of
high risks (close contact with an infectious source, comorbid-
ities: HIV-infection, diabetes, psychiatric diseases, immune
suppressive treatment), type of infectious cluster, health care
seeking behavior, way of the patient’s detection. All selected
patients were diagnosed and managed according to the Na-
tional Clinical Protocol 123 “Tuberculosis in adults”. Enrolled
patients were distributed in three groups: the 1% group - con-
trol group (1) was constituted of 57 patients successfully treat-
ed (cured) in the period 01.01.2016-31.12.2016, the 2" group
- study group (2) was constituted of 22 patients lost to follow-
up in the period of 01.01.2013-31.1201.2016, the 3™ group
- study group (3) was constituted of 75 patients died during
the treatment in the period of 01.01.2014-31.12.2016. Statistic
analysis was carried out using the quantitative and qualitative
research methods. Statistical survey was performed using Mi-
crosoft Excel XP soft.

Results and discussion

According to the published data by the Moldovan
National Centre for Management in Health during the period
2011-2015 it was registered an important mortality decline
(with 12,3/100.000) in Chisinau: 2011 - 19,2/100.000, 2012 -
15,4/100.000, 2013 - 10,8/100.000, 2014 - 10 /100.000, 2015
- 6,9 /100.000 population. Due to the improving of the treat-
ment quality, the rate of died MDR-TB patients is continu-
ously decreasing: 2011 - 51.7%, 2012 - 47.2%, 2013 - 46%,
2014 - 34.6%, and 2015 - 23.2%. The treatment success rate
increased (+33.7%) from 2010 to 2014 in the positive acid
fast bacilli patients: 2010 - 45%, 2011 - 56.7%, 2012 - 57.5%,
and in bacteriologically confirmed cases 2013 - 70.3%, 2014
- 78.7%. The treatment failure rate showed a sharp decrease
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from 2010 to 2015 due to definition changes: 2010 - 26.9%,
2011 - 23.6% and 2012 - 18.2%. During this period of time all
cases identified with MDR-TB and performing drug-suscep-
tible treatment were considered therapeutic failure. Starting
from 2013 patients with treatment failure were considered
only patients with microbiological smear positive after 5
months of treatment. Actually the rate of treatment failure is
very low: 2013 - 6% and 2014 - 2.8%. The rate of patients lost
to follow-up decreased evidently: 2010 - 15.8%, 2011 - 16%,
2012 - 13.7%, 2013 - 9.3% and 2014 - 11.2%.

Clinical study established a similar sex distribution in
the cured (the 1* group) and lost to follow-up group (the 2™
group), with male/female ratio=1,43/1 in the 1* group and 1/1
in the 2" group. Comparing control group of cured patients
(the 1% group) and died patients (the 3™ group) it was estab-
lished a predominance of men in the 3™ group: 62 (82.6%)
ys. 33 (58.9%) women, with male/female ratio=2,69/1.
Repartition of the patients into three age groups, identified
that the largest represented were 18-44 years old in all three
groups. Comparing the groups it was established that the rate
of young (18-44 years) patients, economical and reproduc-
tive active people predominated in the 2™ group: 19 (86.3%)
vs. control group 32 (57.1%). Patients from the age groups
>45years predominated in the 3" group without achieving the
statistical threshold. So, while distributing patients according
to the biological characteristics it was argued that men and
women had the same probability to be cured or to default the
treatment, but men more frequently die due to tuberculosis.

Demographic distribution identified that all the enrolled
patients were from the Republic of Moldova and in all groups
there was a similar proportion of individuals from the urban
and rural areas.

protection and financial income. Low rate of retired patients
was due to the young age of selected patients. Students were
in a very limited number. Unemployed patients were the ma-
jority of all three groups, but statistically predominated in the
3" group. Health insurance represents the major condition
for accessing health care in the Republic of Moldova. Patients
without insurance predominated in all study groups compar-
ing with the control one.

Table 2
Socio-economic status of patients with
pulmonary tuberculosis
Economic State CG (1) LFUG (2) DG (3)
indices N=56 (P%) | N=22 (P%) | N=75 (P%)
Stable Employed 9(16,1) 1(1,3) ** 34,0 #
Disabled 1(1,7) 1(1,3) 3(4,0)
Retired 7(12,5) 3 (4,0) 6 (8,0)
Student 2(3,6) 1(1,3) 0
Vulnerable |Unemployed |37 (66,1) 16 (72,7) 63 (84,0) #
Lack of 35(62,5) 19 (86,4) *** |61 (81,3) #
insurance

Note: Applied statistical test: paired simple T-test, P — probability,
Statistically significant differences between: LFUG (2) compared to the
control group (CG) (1) * - p<0.05; ** - p<0.01; *** - p<0.001; DG (3)
compared to the control group (CG) (1) # — p<0.05; ## — p<0.01;

### - p<0.001.

Considering these results, mass media must inform gene-
ral population about full accessibility to all related diagnostic
tools and specific treatment for tuberculosis is free of charge
for all Moldovan citizens regardless of their health insurance
and economic status.

Table 1 Table 3
Distribution of patients by demographic data Distribution of patients according
Sex CG(1) | LFUG(2) DG (3) to the last graduate level
Indices Res?::nce '(“:;f) N=22(P%)| N=75 (P %) Educa- CG(1) | LFUG(2) | DG@3)
tional Educational status | N=56 N=22 N=75
Sex Men 33(589)| 11(50,0) |62(82,6)#i *°° level (P %) (P %) (P%)
Women 23 (41,1)| 11(50,0) |13 (17,3) ## °°® llliteracy | No school attendance 0 5(22,7)**| 4(53)
Age groups | 18-44 years | 32(57,1) | 19(86,3) ** | 37 (49,3)**® Primary | Primary & general 25(44,6)| 7(31,9) | 33(44,0)
45-64 years | 13(32,2) 2(9,1) 29 (38,6) **° level incomplete school
> 65 years 11(19,6) 1(4,5)* 9(12,0) Secondary | Completed general 11(19,6)| 4(18,2) 27
Residence |urban 35(62,5) | 17(77,3) 50 (66,7) level school (36,0)##
rural 21(37,5) 5(22,7) 25(33,3) Professional school 15(26,9)| 6(27,3) |8(10,7) ##
Note: Applied statistical test: paired simple T-test, P — probability; Higher Superior studies 5(89) 0 3(4,0)
Statistically significant differences between: LFUG (2) compared to the education

control group (CG) (1) * - p<0.05; ** - p<0.01; *** - p<0.001; DG (3)
compared to the control group (CG) (1) # - p<0.05; ## - p<0.01;

- p<0.001; LFUG (2) compared to the died group (DG) (3) ®® - p<0.05;
®® - p<0.01; **°*- p<0.001.

While distributing patients according to the economic sta-
tus, it was established that employed persons, that are contrib-
uting to the health budget by paying taxes, health insurance
policy and social taxes predominated in the 1 group (con-
trol) comparing with the study groups. Disabled patients in
all three groups demonstrated that most of them had no social

Note: Applied statistical test: paired simple T-test, P — probability;
Statistically significant differences between: LFUG (2) compared to the
control group (CG) (1) * - p<0.05; ** - p<0.01; *** - p<0.001; DG (3)
compared to the control group (CG) (1) # — p<0.05; ## — p<0.01;

### - p<0.001.

Assessing the educational level it was established that most
of the patients from all three groups graduated primary and
general incomplete school. However, the completed general
studies were more frequently identified in the patients from
the 3" group comparing with the control group and gradu-
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ated professional school more frequently patients from the
control group comparing with the 3™ group. Higher education
was established in a limited number of cases. So, awareness
and information about disease signs as well as education for
risk reduction of persons with low degree of education are the
most important tools that must be performed by the civil so-
ciety organizations. Exposed data are revealed in the table 4.

Hierarchy of risk groups according to the widest rate of
patients identified that the biggest impact on the developing
of active pulmonary tuberculosis in all three groups deter-
mined the patients vulnerable economic status and living
in poor conditions. Extreme poverty (homeless individuals)
was identified only in the study groups. History of migration
during last year and history of imprisonment statistically
predominated in the 2™ group. Low rate of family TB clus-
ters affiliated to each investigated patient in all groups was
due to the low quality of epidemiological cross-examination,
rather than to the lack of closed (family) contacts. Patients
with associated diseases were one third of the 2 group and
one half of the 3™ group. Comorbid patients statistically pre-
dominated in the 3" group comparing with the 2™ group and
control group. Among associated diseases, HIV infection
was established in 3 (5.4%) cases of the 1* group, 4 (18.2%)
cases in the 2™ group and 13 (17.3%) cases in the 3" group.
Diabetes was diagnosed only in 1 (1.7%) case of the 1* group.
Chronic alcoholism was diagnosed in 1 case (1.7%) in the 1%
group, 4 (18.2%) cases in the 2™ group and 16 cases (21.3%)
in the 3™ group. Neoplasm was diagnosed only inl (1.3%)
case in the 3™ group.

So, the distribution of patients with pulmonary tubercu-
losis with different low outcomes established the primary tar-
get groups in frame of which must be performed awareness,
education, and improvement of health behavior of social and
economically vulnerable groups, comorbid groups, migrants
and homeless people.

Studying case-management it was identified that general
medical staff was involved in the detection of one half of the
control group and lower rate in study groups. The rate of pa-
tients detected by the passive way based on the microscopic
examination of the symptomatic cases was statistically higher
in control than in study groups. The rate of high risk groups
investigated through active screening was low in all three
groups that demonstrated low disease control in vulnerable
populations. Specialized medical staff diagnosed more fre-
quently patients from the 3™ group comparing with the 2™
during interdisciplinary consultations. Direct addressing to
the hospital specialized services was used more frequently by
the patients from the 2™ group comparing with control and
the 3" groups, due to the lack of health insurance and lack
of direct addressing to the primary health care sector. Other
ways of detection predominated in the 3™ group comparing
with the control one. It was used for diagnosis of patients
hospitalized in somatic clinical hospitals and for detection of
high risk individuals performed by the civic organizations.

Table 5
Case-management characteristics
Health Detection CG (1) LFUG (2) DG (3)
level ways N=56 | N=22(P%) | N=75 (P %)
(P %)
PHC Detected by 1 (4,5) *** 14 (18,7)#
GPs-sympto- | 21(37,5)
matic way
Detected by 4(18,2) 2(2,7)
GPs -scree- 7(12,5)
ning of HRG
Ambulatory | Detected by 2(9,1) 22 (29,3) **
specialized |SP-sympto- | 12(21,5)
level matic way
Detected by 1(4,5) 1(1,3)
SP-screening 1(1,7)
of HRG
Hospital Direct 11(50,0) ### | 16 (21,3) **®
) 9(16,1)
level addressing
Other Other ways 0 3(13,6) 20 (26,7) #i#t#

Table 4
Rate of high risk groups
Risk groups CG (1) LFUG (2) DG (3)
N=56 (P %) | N=22 (P %) | N=75 (P %)
§ Poor living condi- 32(57,1) 15 (68,1) 52(69,2)
O |tions
% Homelessness 0 3(13,6)* 16 (21,3)
g Hith
“ 'migration 5(8,9) 7(31,8)* | 340 °*
History of deten- 0 3(13,6) % 1(1,3)
tion
EG |Closed contact 11(19,6) 1(4,5)* 3 (4,0)
MBG Associated disea- 8(14,3) 6(27,3) 34 (45,3)
ses #it# °°

Note: SG - social group, EG-epidemiological group, MBG-medico-
biological group.

Applied statistical test: paired simple T-test, P — probability;

Statistically significant differences between: LFUG (2) compared to the
control group (CG) (1) * - p<0.05; ** — p<0.01; *** - p<0.001; DG (3)
compared to the control group (CG) (1) # — p<0.05; ## - p<0.01;

### — p<0.001; LFUG (2) compared to the died group (DG) (3) ® - p<0.05;
®® - p<0.01; **® - p<0.001.

Note: Applied statistical test: paired simple T-test, P — probability;
PHC-primary health care, GPs-general practitioners, SP-specialist
pneumophtysiologist.

Statistically significant differences between: LFUG (2) compared to the
control group (CG) (1) * - p<0.05; ** — p<0.01; *** - p<0.001; DG (3)
compared to the control group (CG) (1) # - p<0.05; ## — p<0.01;

### - p<0.001; LFUG (2) compared to the died group (DG) (3) ® - p<0.05;
®® - p<0.01; ®**® - p<0.001.

Identifying the clinical radiological forms of pulmonary
tuberculosis it was established that infiltrative opacities pre-
vailed in the control group comparing with study groups.
Appreciating clinical radiological forms it was established
that the majority of cases had pulmonary infiltrative tuber-
culosis. Other radiological forms: disseminated tuberculosis
prevailed in the 3™ group comparing with the 1* group and
fibro-cavernous tuberculosis in the 2™ group comparing with
the 1% group. Distributing patients according to the number
of the affected lungs it was established that one lung was in-
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volved in two thirds of the 1+ and the 2™ group and both lungs
were affected in two thirds of the 3™ group. Destructive forms
of pulmonary tuberculosis were identified more frequently in
the 3™ group comparing with the 2™ group. Extensive forms
of pulmonary tuberculosis affecting 3 and more lung seg-
ments predominated in the 3 group comparing with the 1*
and with the 2™ group.

Table 6
Radiological characteristics
) CG (1) | LFUG(2) DG (3)
Detection
Parameters ways N=56 N=22 N=75
(P %) (P %) (P %)
Forms of TB | PIT 54(96,4) | 17 (77,3) * 57 (76,0) #i#
PDT 2(3,6) 2(9,1) 13(17,3)°°
FCVT 0 3(13,6) * 5(6,7)
Localization | 1 lung 38(67,8) | 16(72,7) |19(25,3)) ###°°®
Both lungs | 18 (32,2) | 6(27,3) 56 (74,7) **®
- L]
Features Lung.des 1933.9) 5(22,7) 35(46,7)
truction
H 000
Extensive 5(22,7) 6(27,3) 45 (60,1) ###
forms

Note: PIT- pulmonary infiltrative tuberculosis, PDT- pulmonary
disseminated tuberculosis;

FCVT- pulmonary fibro-cavernous tuberculosis;

Statistically significant differences between: LFUG (2) compared to the
control group (CG) (1) * - p<0.05; ** — p<0.01; *** - p<0.001; DG (3)
compared to the control group (CG) (1) # - p<0.05; ## — p<0.01;

### — p<0.001; LFUG (2) compared to the died group (DG) (3) ® - p<0.05;
** _ p<0.01; **® - p<0.001.

Table 7
Microbiological features
CG (1) LFUG (2) DG (3)
Characteristics N=56 N=22
= 0
(P %) (P %) N=75 (P %)
Microbio- | Microsco- 28 (50,0) 20 (26,7) #it#oo®
logical pic positive 5(22,7) ***
Culture 35 (62%) 16 (21,3) #it#eo®
positive 6 (27,3) ***
GeneXpert | 43 (76%) |12 (54,5) *** | 34 (45,3) #it#*°®
MTB/Rif
positive
GeneXpert | Sensible 43(100%) | 8(66,7) 26 (76,5)
MTB/Rif Resistant 0 4(33,7) 8(33,5)

Note: Applied statistical test: paired simple T-test, P — probability;
Statistically significant differences between: LFUG (2) compared to the
control group (CG) (1) * - p<0.05;

** — p<0.01; *** — p<0.001; DG (3) compared to the control group (CG)
(1) # - p<0.05; ## — p<0.01; ### — p<0.001; LFUG (2) compared to the
died group (DG) (3) ® - p<0.05; *® - p<0.01; **® — p<0.001.

When assessing the laboratory features of the enrolled
cured new pulmonary tuberculosis cases, it was identified
that one half of patients were microscopic positive for acid-
fast-bacilli, 35 (62%) were identified to have positive bacte-
riological results (culture on solid Lowenstein-Jensen ether
liquid MGIT BACTEC). The sensibility to the rifampicine
through GeneXpert MTB/Rif assay was established positive

in the entire control group. Drug sensitivity testing identified
mono-resistance to isoniazid in 1 patient, poli-resistance to
isoniazid and streptomycine in 3 cases and monoresistance to
streptomycine in 1 case. In the 2 and the 3™ group only every
fifth patient was microbiological positive, due to the short du-
ration of hospitalization. In the 2™ group were identified 4 pa-
tients with MDR-TB and there were no patients with mono-
and poliresistance. In the 3™ group were identified 2 patients
with MDR-TB and there were no patients with mono- and
poliresistance.

An important research outcome represents the relative
risk (RR), odds ratio (OR) and attributable risk (AR) indices
for identifying the priority interventions in the frame of spe-
cific subgroups for low outcome. In the table 8 were repre-
sented only risk factors and features which predominated and
exposed statistical difference between lost to follow-up and
control groups. It was established that major risk factors for
loss to follow-up were: low level of education, patient’s home-
less state and history of detention, followed by the migration
and direct addressing to the specialized hospital services due
to the lack of referral general practitioner and other socio-
economical vulnerable characteristics.

Table 8

Risk factors for loss to follow-up

Statistical indices
Factors
RR OR AR%

Age 18-44 years 1,13-10,72 | 1,31-18,62 | 33%
Social Lack of insurance 1,08-1,82 | 1,05-15,04 | 27%
economical | Low educational 2,83-6,51 100%
features level N/A

Homelessness 2,67-5,82 N/A 100%

Migration 1,35-5,01 | 1,34-17,51 | 72%

History of detention | 2,71-5,91 N/A 100%
Case-mana- | Direct addressingto | 1,51-5,73 68%
gement the hospital 1,79-15,99

Note: RR-relative risk, OR-odds ratio; AR-attributable risk, N/A-non
available.

Table 9

Risk factors for death due to the tuberculosis progression

Factors Statistical indices
RR OR AR%

Demo- Men 1,81(1,14-2,86) | 3,32 (1,49-7,41) | 29%
graphics
Social Unemploy- 1,68 (1,05-2,69) |2,83(1,25-6,46) | 21%
economi- | ment
cal Lack of insur- | 1,58 (1,03-2,45) | 2,61 (1,18-5,78) | 23%

ance

Low educa- 1,81 (1,54-2,11) N/A 100%

tional level

Homelessness | 1,96 (1,64-2,35) N/A 100%
Case- Associated 1,75 (1,34-2,29) (4,97 (2,07-11,94)| 69%
manage- |diseases
ment Other way of | 2,02 (1,67-2,43) N/A 100%

detection

Note: RR-relative risk, OR-odds ratio, AR-attributable risk, N/A-non

available.
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The next table reflects data assessing risk factors and fea-
tures which statistically predominated in the group of died
patients comparing with the control group. It was established
that major risk factors for death were similar as with those
that determined the drop up: low level of education, home-
lessness and ways of detection other than passive and active
way according to the national policy, and unemployment that
was associated to the social vulnerability.

Conclusions

The standard treatment for new case of drug-susceptible
tuberculosis according to WHO recommendations in the
Republic of Moldova has been performed since 2000, lasts 6
months, consists in a two phase regimen and must achieve a
treatment success rate of at least 85%.

The treatment success rate increased in last 5 years due to
excluding of MDR-TB cohort from the assessed cohort.

Actually, the major rate of patients with low outcome is
represented by died and lost to follow-up cases.

Comparing the control group consisting of cured pa-
tients and the study group that dropped out it was identified
that major risk factors for loss to follow up were: low educa-
tional level, homelessness and history of detention, migration
and direct addressing to the specialized hospital services.

Comparing the control group consisting of cured pa-
tients and the study group of died patients it was identified
that major risk factors for death were: low educational lev-
el, homelessness and other ways of detection (detection by
NGOs, specialized consultations in other somatic hospitals)
as a result of the unemployment and lack of health insurance.

Raising awareness among socially vulnerable groups
and their families about tuberculosis, emphasizing that the
diagnosis and treatment are free of charge and independent
regarding their social status will improve treatment outcome
and disease control at the local level.
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Abstract

Background: There is no information about cranio-facial asymmetry among school children and the influence of this pathology on the quality of life.
Material and methods: The study presents a descriptive analysis of 3923 children ages 7 to 18 years. In this scientific work were involved three types of
schools: 421 children from schools with severe neurological disorders; 2157 children from auxiliary schools with special educational needs; and 1345
children from pre-university schools. Buccal examination included the dento-maxillary analysis in three planes (sagittal, vertical, and horizontal) and
cranial anatomical shape was examined for all children.

Results: In total 3923 children were examined, of which 632 (16%) were determined with cranial asymmetry. Among 2157 children from auxiliary
schools for children with special educational needs 18% were detected with cranial deformities. In schools for children with neurological disabilities
cranial asymmetries were detected in 44.18%, and in pre-unuversity schools 4.76 % were found with cranial deformities. A high incidence (twice more) of
dental alveolar anomalies were found in children with cranial deformities, compared to those without deformities in the sagittal plane, 15.5% of children
with cranial deformities were found with dento-alveolars anomalies and 7.84% in children without cranial deformation was (P<0.001). Similar results
were found in the determination of occlusion anomalies in the horizontal and vertical planes.

Conclusions: The high incidence of cranial deformities was found among handicapped children and children from schools with special educational
needs. A few children with cranial deformities were found among children from pre-university schools. It was proved that a high risk of dento-alveolar
anomalies have children with cranial deformities.

Key words: cranial deformities, malocclussion, plagiocephaly, craniosynostosis, handicapped children.

Introduction ment of the temporomandibular and not the result of primary
mandibular deformity [19].

However, the vast majority of studies are carried out in
child’s early development period and there is almost no re-
mote information on development of cranial deformities and
changes made by this pathology. Sybill Dee Stock Naidoo,
in their study shows that information is very poor and can
not explain cranial deformities role in the development of a
child during the school period [8]. Approximately all studies
regarding the incidence, neurological development, otolarin-
gological development, ophtalmological development etc. of
children with cranial deformities found have not taken into
account the socioeconomic position of patients [21, 24].

Trying to create a treatment plan for cranial deformities
has generated very controversial opinions. While some au-
thors consider the superiority of treatment by using the meth-
ods of orthopedic or surgical remodeling of the skull, others
plead for self-remodeling of the skull or considered the skull
deformity a minor cosmetic problem. In this area there are
different opinions, which are probably caused by the lack of
long-term studies [18,16,12,15,8,22,23].

Currently there is limited published data on the long-term
observation of children with cranial deformities. The stud-
ies that are in the literature have been conducted with small
numbers of participants and include patients in early stage of
life. Health care providers have little evidence-based research
to guide parents in treatment decision making for cranial de-
formities. There is a need to examine the differences in long
term symmetry of the skull among school children who have
cranial anomalies vs. whom have not that remains scarce and
ill-defined.

The first information about the anatomy, morphometry,
the classification of the cranium deformities appears in the
works of Herodotus and Halicarnassis, Chios, Hipposcratus.
Since ancient times is known about the tendency to model
skull shape with a view to improve the intelligence of person-
ality. From other sources we learned that the trepanation of
the skull was known in prehistoric times and was performed
in medical and mystic purposes [3,4,5,14]. Cranial deformi-
ties problem is actual today and became particularly acute
with the launch of the campaign “Back to Sleep” by US pe-
diatricians association. If in 1974 it was reported an incidence
of positional plagiocephalies of 1 from 300 live births, so in
1996 their incidence increased from 1 to 60 neonates [9,10].
The incidence of craniostenoses is reported constant: 1: 1000
newborns. Bruneteau and Mulliken, WojciechDec suggest an
incidence of cranial deformities approximately 48% of all live
newborns depending on the examination criteria [7, 11].

Significant and rapid increase in the incidence of cranial
deformations generated new problems related to child devel-
opment. Many authors show that children with cranial defor-
mities have increased risk for development of pathological
manifestations of neurodevelopment, risk for cognitive defi-
cits or learning/language disabilities, otolaringological and
ophthalmological problems, even cosmetic etc. [13,14,15,20].
Dane St. John and al. have shown in their study the connec-
tion between skull shape and position of the mandible. This
study supports the clinical observation that the mandibular
asymmetry in deformational posterior plagiocephaly is sec-
ondary to rotation of the cranial base and anterior displace-
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Proceeding from the above, in this study we aimed to as-
sess the frequency of cranial deformities in children of school
age in the Republic of Moldova and make the analysis of
dento-maxillary status of children with and without cranial
deformities.

Material and methods

The study was made at the Department of oral and max-
illofacial surgery of the Faculty of Dentistry of Nicolae Tes-
temitanu State University of Medicine and Pharmacy of the
Republic of Moldova, in the period 2012 - 2014. The study
was included in the State Program with the title: the Oral
Health of children in the Republic of Moldova. The aim of the
study was to determine the presence of oral diseases, quality
of child’s life and factors that may influence the presence of
oral diseases. The study involved specialists in pedodontics,
orthodontics, neurosurgeon, pediatric neurologist, maxilla-
facial surgeon, together with the team of plastic surgeons
from Wake Forest University, Weanstom Salem, USA. Ex-
amination of children was performed under the information
agreement accepted by the department of bioethics of Nicolae
Testemitanu State University of Medicine and Pharmacy. The
study presents a descriptive analysis of 3923 children ages 7
to 18 years. In this scientific work were involved three types
of schools: schools for children with severe neurological dis-
orders; auxiliary schools for children with special educational
needs; and children from pre-university schools. In the first
group 421 children with disorders were examined: 50.9%
girls, 49.1% boys. Children examined had mental retardation
(F70-F79), cerebral palsy (G80 - G83), episodic and paroxys-
mal disorders (G40 - G47), sequelae of inflammatory diseases
of the central nervous system (G09) neurotic disorders, stress
and somatoform (F40 - F48), congenital malformations, de-
formations and chromosomal abnormalities (Q00-Q99), oth-
er diseases of the nervous system (G90 - G99).

In the second group 2157 children were examined, 63.2%
boys, 36.8% girls. In this group we have included children
from auxiliary schools for children with special educational
needs. In the third group of study 1345 children were exam-
ined: 48.9% boys, 51.1% girls. In this category healthy chil-
dren from pre-university schools were included. All children
were examined in medical units of their schools. All staft of
schools was present at the examining. Clinical examination
was performed in accordance with the questionnaire pre-
pared beforehand and confirmed by the department of bio-
ethics of Nicolae Testemitsanu State University of Medicine
and Pharmacy of the Republic of Moldova. This questionnaire
included general questions (age, gender, locality, examined
school category) as well as special (buccal examinaton and
exrtabucal examination: head and neck region).

Buccal examination included the dento-maxillary analysis
in three planes (sagittal, vertical, horizontal). In the sagittal
plane protrusion changes of the maxilla and mandible were
found, in the vertical plane: open or deep bite changes, and
horizontally: the presence of unilateral and bilateral laterog-
nathia. Examination standards were used for the diagnosis of

malocclusions. The term normal occlusion includes minimal
deviations from ideal parts that do not generate aesthetic and
functional changes. To determine the maxilla and mandible
relation, children were examined in well lit classes. The tools
used for the examination of the oral cavity were wooden
spatula of single-use and sterile gloves. Each patient was ex-
amined in two positions: with wide open mouth and teeth in
central occlusion in a sitting position or in bed. School doctor,
nurse and teachers participated in examinations. Data were
recorded in questionnaires prepared beforehand. Extrabuccal
clinical examination included determination of cranial form
by inspection and palpation as simple, modest, direct and
accessible methods. In this study all forms of cranial defor-
mities, classified as plagiocephalies and craniostenoses were
taken into account. Plagiocephalies were determined by ear
flags asymmetry, unilateral bulging in front or occipital part,
or both, narrow skull in vertical, horizontal or sagittal plane,
according to the Argenda classification [1]. When examining
some forms of cranial deformities, it was difficult to deter-
mine the position of plagiocephaly or craniostenosis, that is
why they have been categorized in the intermediate group,
called "other forms of deformities”. When during clinical in-
spection children were determined with cranial deformities,
a wig cap was placed on each participant, in order to confirm
the presence of deformity [1,2].

The results were analyzed using Epi-info-2002 and Excel
from the package Microsoft office. The data were interpreted
as M + m (average error) by means of the criterion t-Student.
All statistical methods were obtained from the Statistics for
Windows, version 6. The difference was regarded as conclu-
sive when p<0.05 [31].

Results

In total 3923 children were examined, of which 632 (16%)
were determined with cranial asymmetry. 12.4% of these chil-
dren were found with cranial deformities of plagiocephaly
type, 1% — with craniostenoses and 2.7% with other defor-
mities. Out of 2157 children from auxiliary schools for chil-
dren with special educational needs 18% were detected with
cranial deformities. In schools for children with neurologi-
cal disabilities cranial asymmetries were detected in 44.18%
of 421examined children and in pre-university schools from
1345 children 4.76% were found with cranial deformities
(P<0.001).

In total 3923 children were examined. 2157 of these chil-
dren were from auxiliary schools for children with special
educational needs, 421 from school for children with neu-
rological disabilities, 1345 children were from pre-university
schools. 632 (16%) of 3923 examined children were detected
with cranial deformities. As a result of this study, it was found
that the rate of cranial deformities is directly proportional
to the nature of the examined school. We found statistically
true that in schools for children with neurological disabili-
ties 44.18% cases were found with cranial deformations, in
schools for children with special educational needs - 17.71%,
while in pre-university schools — 4% (P<0.001).

/ ]




RESEARCH STUDIES

S. Railean. Moldovan Medical Journal. April 2017;60(2):13-17

Table 1
Cranial deformities in children
Auxiliary Schools for chil- Pre-university
Type of examined school schools dren with neuro- schools Total, n Total %
logical disabilities
Children without cranial defor- 1775 235 1281 3291
mities 82.29% 55.82% 95.24% 83.89
Children with cranial deformities 25 8 7 40 1.02
of craniostenosis type 1.16% 1.90% 0.52%
Children with cranial deformities 330 [99 56 485 12.36
of plagiocephaly type 15.30% 23.52% 4.16% X2647.225
Other deformities 27 79 1 107 2.73 P<0.0001
1.25% 18.76% 0.07%
Total n 2157 421 1345 3923
Total % 54.98 10.73 34.28 100.00

Cranial deformities of plagiocephaly type were found with
an increased rate compared to craniostenoses and other de-
formities. Thus, cranial deformities type plagiocephaly skull
were found 23 times more compared to craniostenoses. In
schools for children with neurological disorders 23.52% of
cases were deformities of plagiocephaly type, while 1.90%
were craniostenoses, in auxiliary schools 15.30% of cases were
plagiocephalies and 1.16% - craniostenoses, but in pre-uni-
versity schools 4.16% plagiocephalies and 0.52% craniosteno-
ses (P<0.001). In the present study we found that plagioceph-
alies of I, I, IIT degrees are most commonly encountered in
all categories of examined schools being from 3.19% to 3.75%
with a decrease in deformities of IV and V degrees (1.76% and
0.18%), (P<0.001), (tab. 1).

Table 2
Sagittal occlusion disorders
Cranial defor-
mities Without
H 0, 0,
Maxilla pro- /% With n/% | Total n/% X?37.769
trusion P<0.000
Present 258 7,84 98 15,51 356 9,07
Absent 3038 92,16 [543 84,49 |3567 90,93
Total 3291 83,89 |632 16,11 |3923 100
Table 3
Jaw deformations in the sagittal plane
Cranial de- Without
formities /% Withn/% | Total n/%
(]
Mandible X?11770
Absent 3225 97% 605 95% |[383197,63% |P<0.001
Present 66 2% 27 427% 932,37%
Total 3291 83,89% | 632 16,11% | 3923 100

After analyzing examinations of alveolar and dental sys-
tems, made in the three reference planes (sagittal, vertical and

horizontal), it was found statistically true their increased rate,
almost two times higher in children with deformities com-
pared to those without cranial deformities. Dentoalveolar de-
formities in the sagittal plane — protrusion of the maxilla in
children with cranial deformities was 15.5% and in children
without cranial deformation was 7.84% (P<0.001). 4.27% of
children with deformities were detected with the maxilla pro-
trusion compared to those without deformities: 2.01%. So, it
was revealed a high incidence (twice more) of dental alveolar
deformities in the sagittal plane in children with deformities,
compared to those without deformities (P<0.001), (tab. 2, 3).

Table 4
Horizontal occlusion disorders
Cranial
deformities | . X?32.964
Without n/% | With n/% Total n/%
Open P<0.0001
occlusion
Absent 3115 94,65% | 560 88,61% | 3675 93,68%
Unilaterally 110 3,34% | 43 6,80% | 153 3,90%
present
Bilaterally 66 2,01% 29 4,59% 96 2,42%
present
Total 3291 83,89% | 632 16,11 3923 100

Similar results were found in the determination of occlu-
sion anomalies in the horizontal plane. Unilateral and bilat-
eral laterodeviations were statistically true with a double fre-
quency in the group of children with cranial deformities in
comparison with those without (P<0.0001). Unilateral latero-
deviations in children with deformities were 6% and bilateral
deviations were 4.59%. While in children without cranial de-
formities, unilateral laterodeviations were 3.34% and bilateral
were 2.01% (tab. 4). Dento-maxillar anomalies of open occlu-
sion type were found in 11.71% of children with cranial defor-
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mities and only in 5.59% of children without cranial deformi-
ties (P<0.001), (tab. 5). But we did not find this difference in
disturbances of deep occlusion type (tab. 6). At the same time,
we can say that the risk of development of malocclusion in the
three planes is increased in children with cranial deformities).

Table 5
Vertical occlusion disorders
Cranial de-
formities | yithoutn/% | Withn/% | Total n/%
Deep oc- ithout n/% ith n/% otaln/% | yog,cs
clusion P<0.0001
Present 693 21.06% | 101 15,98% | 794 20,24%
Absent 2598 78,94% | 531 84,02% | 3129 79,76%
Total 3291 83,89% | 632 16,11% | 3923 100
Table 6
Vertical occlusion disorders
Cranial de-
formities ) ) X?32297
Without n/% | With n/% Total n/%
Open occlu- P<0001
sion
Absent 3107 94,41% | 558 88,29% | 3665 93,42%
Present 184 559% | 74 11,71% | 258 6,58%
Total 3291 83,89% | 632 16,11% | 3923 100
Discussion

Studies with various aspects of cranial deformities are
common worldwide. A multilateral analysis of this problem
began in Moldova in 2004 with the establishment of a collab-
orative partnership and scientific cooperation between Nico-
lae Testemitsanu State University of Medicine and Pharmacy,
Chisinau, the Republic of Moldova, and Wake Forest Univer-
sity, North Carolina, Weanstom-Salem, between the depart-
ments of Head and neck surgery in children, neurosurgery,
neurology and plastic surgery. During this period we have
established the basis for plastic surgery in young children, as
well as orthopedic remodeling of cranial relief with the help
of wig caps donated by the team of plastic surgeons from the
USA. This study was done on a group of 3293 children of
school age who have not received treatment for orthopedic
or surgical remodeling of the skull during early child devel-
opment. As a result of statistical analysis we found that the
frequency of cranial deformities constituted 16% of the ex-
amined children. Analysis of results showed high incidence of
cranial deformities present among children with neurological
disorders (48.18%). Almost a half of the examined children
were found with cranial deformities. Their frequency was two
times higher than in children from auxiliary schools for chil-
dren with special educational needs (15.30%) and ten times
higher compared to children from pre-university schools
(1.16%). Deformities of craniostenosis type did not vary sig-
nificantly in all groups of examined children and were much
fewer compared to deformities of plagiocephaly type. Thus,

in schools for children with neurological disabilities 23.52%
of children had deformities of plagiocephaly type and 1.90%
of children had deformities of craniostenosis type. Children
from auxilliary schools with special needs had cranial defor-
mities of plagiocephaly type 15 times more often compared
with cranial deformities of craniostenosis type (15.30% ver-
sus 1.16%). The smallest gap was found in pre-university
schools, where the prevalence of plagiocephaly deformities
was only 4 times higher compared to craniostenoses (4.16%
versus 0.52%) (P<0.001).

In the context that many authors establish a correlation
between cranial deformities and high risk of development
of neurological problems in these children [24,21,25] in this
study we found that cranial deformities among handicapped
children and those with special educational needs prevail
compared to children from pre-university schools.

Some researchers in their study have demonstrated an-
thropometrical changes at the cranial base in children with
cranial deformities [19,26]. Others have shown the changes
in brain morphometry in magnetic resonance images [27].
In this study we found that along with changes in the cranial
skeleton, neurological differences also persist at maxillo-den-
tal level. Thus, the frequency of malocclusions in the three
planes (sagittal, horizontal and vertical) is two times higher
in children with cranial deformities compared to those with-
out deformities, regardless the category of examined school.

Onyeaso C.O. determined that malocclusions among
children from special schools are more common compared
with healthy children [29]. Ana Cristina et al. tried to choose
in their research the determinant factors of malocclusion in
children with special needs [28]. At the same time, Bright
Thilander et al. in their research have found a frequency of
88.1% of dentoalveolar abnormalities among healthy shool
children [30]. Valentina Trifan notes an increased incidence
of maxillofacial anomalies in the Republic of Moldova among
healthy children [32]. In present study we found that the rate
of malocclusions is two times higher in children with cranial
deformities, than in those without cranial deformities.

Performing a literature study, we found that views on the
indication, management, and period of treatment are very
controversial. Saeed et al. found that deformities of plagio-
cephaly type do not require treatment and the skull self-
remodels with age [17]. Plastic surgeons plead for orthope-
dic treatment, in comparison with pediatric neurosurgeons
[12]. Sybill Dee Stock Naidoo in the study shows that it is
difficult to demonstrate the efficacy of orthopedic or surgery
treatment, as there are only a few studies on the long-term
treatment outcomes [8]. So, as to the time of indicating the
treatment or the self-modeling, opinions differ [22,23,24].
Present study demonstrates the increased risk of diseases
of the maxillo-dental system in children of school age with
cranial deformities and the higher incidence of cranial de-
formities among school children with special needs and
handicapped children which requires appropriate treatment
in cranial remodeling as early as possible.
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Conclusions

Cranial deformities persist during school period of child’s
development. High incidence of cranial deformities was found
in school children with neurological disabilities (48.18%), 2.5
times higher than in children from auxiliary schools with spe-
cial educational needs (15.30%) and ten times higher com-
pared with children from pre-university schools (1.16%).
Cranial deformities carry an increased risk for dentomaxilar
deformities in the three reference planes. High risk of cranial
deformities to develop dentomaxilla anomalies, suggests the
idea of orthopedic or surgical treatment of skull remodeling
during early child period.
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Abstract

Background: Nosocomial infection is a current medical issue, particularly in patients with acute cerebrovascular accident. The present study purpose is to
evaluate the effectiveness of acupuncture, Chinese herbs and moxibustion in prophylaxis of nosocomial infections in patients with acute cerebrovascular
disease.

Material and methods: The study was carried out on a group of 100 patients. Valuing the efficiency of acupuncture, moxibustion and Chinese herbs in
the prevention of nosocomial infections in patients with acute cerebrovascular accident, 50 patients (treatment group) with acute cerebrovascular accident
received acupuncture and moxibustion treatment on points Zusanli (ST36) and Guanyuan (CV4) and per os - decoction Banqingheji. The control group
(50 patients) did not receive any prophylactic treatment of nosocomial infection.

Results: In Acupuncture-moxibustion group infection rate was 2% (50/1) and 18% in the control group (50/9). In the control group were recorded 9
cases of infection, 7 cases (14%) constituted respiratory tract infections and 2 (4%) urinary tract infections. Acupuncture-moxibustion group revealed
1 case of respiratory tract infection.

Conclusions: Acupuncture, moxibustion on Zusanli (ST36), Guanyuan (CV4) points and decoction Bangingheji are efficient in the prevention of
nosocomial infections in patients with acute cerebrovascular accident.The study demonstrates that in case of nosocomial infection of patients with acute

cerebrovascular accident prevalent is nosocomial infection of the respiratory tract.

Key words: prevention of nosocomial infections, immunity, Zusanli, Guanyuan.

Introduction

Nosocomial infections have a long history and are associ-
ated with the occurrence of the first hospitals; they threaten
not only the health and lives of patients but also cause huge
economic loss for patients and society. The rate of nosoco-
mial infections in different countries is 3%-17% [1]. The rate
of nosocomial infections in the United States is approximately
5% [1], in UK is about 10% [2]. Nosocomial infections rate in
China varies between 9.72-13.69% [2]. In Moldova, accord-
ing to official data morbidity and lethality by nosocomial in-
fections constitute respectively 6.5 and 2.0 per 1,000 people
hospitalized [3].

The etymology of the word “nosocomial” (hospital)
comes from the Greek word nosokomeion, nosos = disease
and komeo = caring. At the beginning of the 19th century;, it
emerged the concept of transmitting infection from patient to
patient and therefore in England appears first insulated four
infected patients.

In the mid-19th century, Florence Nightingale in a study
on military mortality remarked that: “The number of soldiers
who died because of nosocomial infections is much higher
than that of those who died in the war itself” Around the
same time, Ignaz Semmelwei, Hungarian obstetrician, treat-
ing patients with puerperal fever noted that infection can
be spread by medical staff in contact with the patient. And
washing hands before and after consultation can prevent the
spread of infection [ 4].

Nosocomial infection in the United States has brought in-
creasing hospital expenses connected with 40 billion dollars
per year [1]. In P. R. of China due to nosocomial infection
hospital costs are increased by 10 billion yuan per year [5].
Field studies show that patients with nosocomial diseases pay

for treatment 2489.89 yuan more than the patients who did
not undergo a nosocomial infection and it increases hospital
stay by an average of 15.68 days [6]. Currently in P.R. of China
rate of nosocomial infections at patients with stroke consti-
tutes 18.03%, at patients with hemorrhagic stroke - 29.30%,
and at patients with ischemic stroke - 12.66% [7]. Clinical
studies have shown that in patients with acute cerebrovas-
cular accident prevailed nosocomial infections in the respi-
ratory tract, so Wang Yan and Tan Jun [8] reported that the
rate of respiratory infections was 6.96% (88/1265), the rate
of urinary tract infections was 4.35% (55/1265), with other
localization rate of infection was 1.11% (14/1265), the rate
of infection with two or more locations amounted to 1.42%
(18/1265). Pan Miao [9] reported that in patients with acute
cerebrovascular accident, lower respiratory tract infection
rate is 53.70%, 16.67% upper respiratory tract and urinary
tract — 11.11%. Wang Fang and Yu Changqing [10] reported
73 cases of urinary tract infection, which is 67 cases (30,41%)
of upper respiratory tract infections (27.92%), 59 cases of low-
er respiratory tract infections (24.58 %), 15 cases of infections
of the gastro-intestinal (6.25%), 10 cases of biliary tract infec-
tion (4.17%), infections of skin and soft tissue infections — 9
cases (3.75%). The etiology of bacterial nosocomial infections
in patients with acute cerebrovascular accident is so diverse,
that Wang Yan, Tan Jun relate to them [8] 86 cases, including
Pseudomonas aeruginosa - 25, 21 Escherichia coli, fungi - 13,
9 Klebsiella pneumoniae, Staphylococcus aureus - 8, Staphy-
lococcus epidermidis — 6, Enterococcus - 4. Wang Fang,Yu
Changgqing [10] reported 155 cases of bacterial infection, in
35 cases was used the microbiological examination, as a result
in 24 cultures were discovered gram negative bacteria which
constitutes 62.50%, Escherichia coli 3, Klebsiella pneumoniae
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2, Staphylococcus aureus 3, Staphylococcus epidermidis 3,
Pseudomonas aeruginosa 3, Proteus mirabilis 2, Candida albi-
cans 2, Citobacter 2, Enterobacter cloacae 2, Acinetobacter 1.

Zheng Xiaolan and coauthor [11] during eight years of
clinical studies found that the percentage of G-infections de-
creased from 72.73% in 1997 to 52.54% in 2004 (x2 = 87.720,
<0.01). Rate of infections caused by Staphylococcus aureus is
down from 15.31% in 1997 to 7.51% in 2004.

The main methods of nosocomial disease prevention are:
disinfection, isolation and preventive use of antibiotics. But,
in the case of prophylactic use of antibiotics, only 36% of pa-
tients showed clinical signs of infection, the prophylactic use
of antibiotics in 24-57% was found to be unnecessary. Misuse
of antibiotics has caused not only serious economic loss, but
the occurrence of adverse events, the occurrence of antibiotic
resistant strains as well as disturbance of the immune system
of patients. Lederberg said: “People, to keep as a species, battle
with the spread of nosocomial infections, causing the appear-
ance of a large number of immunodeficient patients” [1].

According to relevant statistics, the rate of nosocomial
infections in patients with a stroke is much higher than the
average rate of hospital nosocomial infection [8-11]. Most
patients with stroke are the people of the third age, with the
decline of immune function; and the critical central nervous
system damage, produces neuro-endocrine complications,
worsening even more pronounced immune dysfunction.
The need for a more invasive treatment increases the risk of
infection. Thus, patients with cerebrovascular diseases have
become patients at high risk of nosocomial infections, and
prevention of nosocomial infections at patients with strokes
became imperative.

Numerous studies have demonstrated the benefits of Tra-
ditional Chinese Medicine in prophylaxis of diseases. In the
famous ancient medical work “Yellow Emperor” it is said: “If
Qi Vital is rigorous, pathological factor can not act’, also is
mentioned the effect of acupuncture in strengthening Vital
Qi, removing pathogenic heat and detoxification, and thereby
obtain an immunomodulatory and anti-inflammatory effect.

Material and methods

The study was conducted in Nel University Clinic of the
University of Traditional Chinese Medicine in Tianjin City,
P.R. of China.

100 patients were randomly divided into two groups of 50
patients each. Both groups followed the conventional treat-
ment of acute cerebrovascular accident. The research group
in order to prevent nosocomial infection received Banging-
tangji decoction 150 ml once a day for 6 days, followed by
the treatment with acupuncture on Zusanli point (ST36) , and
a bilateral Guanyuan point (CV4) plus Moxibustion on Zu-
sanli points (ST36) during 15 minutes per day, for 6 days. The
control group did not follow any prophylactic treatment of
nosocomial infection. The observation period - three weeks.

Results and discussion

Following the prophylactic treatment of nosocomial in-
fection applied in Acupuncture-moxibustion group infection

rate was 2% (50/1) and 18% in the control group (50/9). In
the control group were recorded 9 cases of infection, 7 cases
(14%) constitute respiratory tract infections and 2 (4%) uri-
nary tract infections. Acupuncture-moxibustion group had 1
case of respiratory tract infection.

Table 1
Comparison between 2 groups by age
Groups | 40-50 | 50-55 | 56-60 | 61-65 | 66-70 | 71-75 o;’:r
Acupuncture 2 9 6 6 9 8 10
moxibustion
group
The control 3 2 4 9 9 5 16
group
(P>0.05)
Table 2
Comparison between 2 groups according to sex
Groups Acupuncture-moxibustion | The control group
group
Male 30 30
Female 20 20
(P>0.05)

Table 3
Ranking systems of nosocomial infection in the

Acupuncture-moxibustion group

Localization The number of cases (%)
Respiratory system 1 2
The urinary system 0 0
Digestive system 0 0
Other locations 0 0
Table 4
Ranking systems of nosocomial infection in the control
group

Localization The number of cases (%)
Respiratory system 7 14
The urinary system 2 4
Digestive system 0
Other locations 0

Most patients with acute cerebrovascular disease are el-
derly, because of illness and old age, the body's resistance is
low, and the likelihood of infection increases significantly.
Traditional Chinese medicine treatise lacks direct entries on
the prevention of nosocomial infections, but two thousand
years ago there was already the concept of disease prevention
and “prevention and disease exacerbation”. The treatise “Yel-
low Emperor” stated “if Qi Vital is vigorous, pathogenic fac-
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tor can not act”, so the state of Vital Qi is a decisive factor in
the emergence of disease. Chinese medicine offers methods
to strengthen Vital Qi respectively, regulating the immune
response, effectively protected from infection, including the
nosocomial ones. The basic components of Banqingtangji
decoction are the following plants: Folium Isatidis and Radix
Isadidis.

Table 5
Comparison of 2 nosocomial infection prevention
groups
. Total Infection
Groups Ineffective patiens(n) rate (%)
Acupuncture mo- 1 50 2
xibustion group
The control group 9 50 18

Note: n-number of patients, (P<0.01).

Folium Isatidis plant has a cold nature, bitter taste, is dis-
tributed on the meridians of heart and lungs, removes heat
and toxins, cools the blood and removes macules. In “Chi-
nese Materia Medica” [12] it is mentioned that, Folium Isati-
dis plant: “Treats toxic fire and macules caused by pestilence,
treats macules and papules caused by wind and heat treating
intestinal ulcers and lung pain, stops hemoptysis and epistax-
is. For patients with toxic heat is indicated using the juice of
the leaves”. Radix Isadidis has a cold nature, bitter taste, is dis-
tributed on the meridians of heart and stomach. It possesses
detoxification effect, removes the heat, favors throat and cools
the blood. Mostly indicated in febrile diseases, headache,
rash, toxic heat retention. Folium Isatidis plant and Radix Isa-
didis both have cold nature, bitter taste, are distributed on the
meridians of the heart, lungs, stomach, have detoxification ef-
fect, cool the blood, remove heat from the lungs, stomach and
heart, so they are highly effective in infections.

Point name Guanyuan(,CV4) means: Guan - close, lock,
store, and Yuan concerns Yin and Yang energies. This point
is at the uterus level which is “Essence home” In the famous
ancient work “Su Wen-Qi xue lun”, it is mentioned that this
point belongs to Ren meridian, above is the - Mu point of
Small Intestine Meridian of hand Taiyang, also is the conflu-
ent of the Three Yin Meridians: Liver, Spleen and Kidney, is
located on the midline, three cun below the navel. Nearby are
abdominal veins and arteries, nerves ramifications, this area
is called Dantian. Guanyuan point stores Premordial Essence
and Qi (Yuan Qi). The area between the lower and kidney
umbilical region is considered the home of the 12 meridians
and life. The ancient works and contemporary studies point
out the efficiency in the treatment of diseases of the urinary
system, genicologic, reproductive disturbances, due to its
function of regulating Qi and blood.

Ancient doctors appreciated very much curative action
and health maintenance effect of the point Zusanli (ST36).
This is the point — He of the Stomach meridian. In the ancient

books it is said: “The stomach is the sea of five organs Zhang
and the six organs Fu”. “The stomach is the sea of water and
cereals”. Stomach interacts with spleen through the connec-
tion type interior — exterior. According to Chinese medicine
theory bases, spleen is the postnatal source of life, the source
of Qi and blood, vital based activities. In the ancient medical
work it is said that, point Zusanli (ST36): "Controls stomach,
controls distension and fullness of sensations in the abdomen
and chest, controls decline of visceral Qi, constipation, ab-
dominal pain, cardiac pain”. Doctors in later generations sum-
marized: point Zusanli (ST36) has beneficial effect on postna-
tal energy maintain pre-natal energy, regulates the function
of the stomach and spleen, strengthens the body and prolongs
life, is indicated for patients with chronic diseases including
those with the immune system diseases. Clinical studies have
demonstrated that moxibustion applied on Shenque point
(CV8) has immunomodulatory effect by increasing values of
IgA, IgM, IgG [13]. And moxibustion applied to Zusanli point
(ST36) to patients with leukopenia resulted in increased val-
ues of IgA, IgM, IgG [14].

WanWenli [15] reported that moxibustion applied to
Zusanli point (ST36) increases activity of RBC-C3bRR (red
blood cell C3b roeetor rosette), increases CD4 values and de-
creases CD8 values. Immunomodulating action of points Zu-
sanli (ST36) and Guanyuan (CV4) was investigated by Tang
Shi [16] who reported that the application of moxibustion
on points Zusanli (ST36) and Guanyuan (CV4) has an anti-
inflammatory and immunomodulatory effect by suppressing
cytokine release, strengthening the thymus, spleen, and by ad-
justing the imbalance of neurotransmitters — norepinephrine
(NE) and serotonin (5-HT). Moxibustion action on T lym-
phocytes was investigated by HanCui [17], he observed anti-
tumor effect of the method of moxotherapy “tianjiu” in mice
with transplanted tumor. The study showed that the method
of Moxibustion “tianjiu” inhibits the growth of solid tumors
$180, inhibits weight gain of the spleen and decreases thymus
weight. Moxibustion method “tianjiu” significantly increases
the activity of T lymphocytes T and NK cells (Natural killer
cells).

Zhao Jianguo [18] studied the effect of decoction Banqin-
gheji in the prevention of nosocomial infections in patients
with acute cerebrovascular accident. The study demonstrated
that in the group that used the decoction Bangingheji effi-
ciency ratio was 91.00% and in the group that used allopathic
medicine efficiency ratio was 64.50%. Therefore, decoction
Bangingheji by the effect of adjusting the immune function
can be used in the prophylaxis of nosocomial infections.

Immunomodulating effect of acupuncture is holistic; this
is one of the basic concepts of Chinese medicine. Acupunc-
ture can operate simultaneously at different levels of several
organs and organ systems. This action is realized by the hy-
pothalamic-pituitary-adrenal and nervous system. Due to the
holistic effect of acupuncture, it can act in two ways as a regu-
lator; it may improve immune function and inhibit the hyper-
activity to decrease immune system function. This adjustment
in either direction is possible due to the close link between
nervous, endocrine and immune systems [19].

Song Chunfeng [20] has found that Chinese herbs also
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have a holistic effect, regulating the hypothalamic - pituitary
- adrenocortical sistem, especially in cases of kidney deficien-
cy, aging, stress, climacteric changes.

Most scientists believe that 33% of cases of nosocomial in-
fection could be prevented [21].

Conclusions

1. Acupuncture and moxibustion applied on Zusanli
(ST36) and Guanyuan (CV4) points in combination with
BanQingheji decoction are effective in the prevention of
nosocomial infections in patients with acute cerebrovascular
accident.

2. In patiens with acute cerebrovascular accident prevails
nosocomial infection of the respiratory tract.
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Abstract

Background: Vertebral cement augmentation and external beam radiotherapy have become increasingly used techniques for treatment of vertebral
compression fractures due to spinal metastatic lesions in the Republic of Moldova. Surgically, the goal of vertebral cement augmentation is to improve
the strength and stability of the injured vertebrae, as well as local tumor control. External beam radiotherapy for suppressing tumor or inducing pain
relief are performed immediately after vertebral cement augmentation. Usually, local tumor control is occurred by CT or MRI studies. We have studied
through the infrared thermography the dynamics of temperature gradient of tumoral foci skin projection.

Material and methods: The purpose of this study is to evaluate the local tumoral control, analyzing the infrared thermographic examinations in 33
patients with uncomplicated metastatic vertebral fractures, undergoing combined method of treatment (vertebral cement augmentation + external beam
radiotherapy), before the treatment and at 12 months follow-up.

Results: We observed an indirect tumor “thermographic field” decrease registered by temperature gradient decrease from an average of 2.03+0.24°C in
preoperatively to 1.28+0.33°C at 12 months postoperatively follow-up.

Conclusions: Combined method of stabilization (vertebral cement augmentation + external beam radiotherapy) in patients with uncomplicated metastatic

vertebral fractures is effective in minimal invasive surgery and offering local tumor control.

Key words: spinal metastases, pathological fractures, vertebral cement augmentation, radiotherapy, infrared thermography.

Introduction

Historically, temperature has been proved to be a very
good indicator of health [4, 5. 8]. Human, being a homeo-
thermic mammal, is capable of regulating deep body tem-
perature within a narrow range through a number of behav-
ioral, metabolic and physiological processes. In this order,
the entire homeothermic body can be divided into two parts:
the inner core and the outer periphery. The human inner-
core normal temperature is preserved within a narrow limit
(approximately 36.2-37.5°C), regulatory mechanism being
essential for normal functioning of all biochemical ways. In
this regard, any change of core and peripheral temperature,
by a few degrees in the same conditions, is considered as a
clear sign of probable illness [2, 3, 7].

The first report of cutaneous temperature changes is de-
scribed by Hippocrates and later by ancient doctor Celsius
(Celsian signs). In 17th century, physician George Martin
first used the thermometers to measure diurnal changes of
temperature in normal subjects. In 19th century, Carl Wun-
derlich published his report, where he described temperature
as a scientific indicator of illness. In 1800 was discovered,
by Sir William Herschel, infrared radiation followed by the
recording of the first thermal image, which opened new di-
mensions in the field of temperature measurement. Hardy, in
1934, described the physiological role of infrared emission
from human body and proposed that human skin can be
considered as a thermal radiator and established the diag-
nostic importance of temperature measurement by infrared
technique which paved the way for using infrared thermog-
raphy in medical sciences. But, the first use was reported
just in the 1960, because of non availability of special quality
equipment [1, 6, 7].

Infrared thermography (IRT) is a non-contact, and there-
fore remote, method of measuring the surface temperature of
objects. All objects with temperature above absolute zero emit
electromagnetic radiation, which is known as infrared radia-
tion or thermal radiation, within a range of 0.75-1000 um.
The infrared emissions from human skin at 27°C lie within
the wavelength range of 2-20 pm. It peaks around 10 um. For
medical applications, we use a very narrow wavelength band
(8-12 pm). As per usual, the first modern infrared detector
was originally developed for military applications [5].

The IRT examination of irregular objects surface causes
abnormal thermal patterns, which indicate the presence of
those defects. Similarly in clinical practice, the illness causes
abnormal thermal patterns on the skin surfaces. In 1963,
Barnes demonstrated that thermograms can provide infor-
mation of physical anomalies and thereby be useful for diag-
nosis of physical illness [3, 6, 8, 9].

Material and methods

We analyzed the IRT imaging, in a group of 33 patients
with uncomplicated metastatic vertebral fractures, undergo-
ing combined method of treatment (vertebral cement aug-
mentation + external beam radiotherapy), before the treat-
ment and at 12 months follow-up. For IRT imaging we used
the portable hardware MIPTVC-2000 ME". This device has
been specially designed for use in medical practice, with a
spectral range between 3-5um, and a thermal range from
-10°C to 170°C, with sensitivity in the field of examination of
0.02°C and accuracy of +0.5°C.

The distance and angle of the subject to the camera have
profound effects on the accuracy and precision of tempera-
ture measurement by IRT. In our study the IRT examination
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Fig. 1. Patient with breast carcinoma and L metastatic
vertebral collapse with symptomatic radicular dysfunction.

was carried out in a room about 20m? with a temperature
control about 20-24°C, convection and air leakage rate less
than 0.4m/s and relative humidity 50-75%, in a comfortable
position for the patient. For patients with severe static and
dynamic disorders sitting in the chair or horizontally it was
possible to record. The distance between the patient and ana-
lyzer was about 2-2,5m. The first record of IRT occurred after
patient’s adapting with room environment (average 10 min-
utes). It was registered thermal field over the tumoral locus in
the spine, at the spinous line. If on the patient was observed
any neurological disturbance, we registered thermal schedule
over paravertebral lines and limbs. To appreciate the differ-
ence in temperature between the thermal projection of the
vertebral tumoral locus and other anatomical regions of the
examined patient was established standard thermal schedule
or physiological status.

As a physiological status of the investigated patient
served arithmetic average of IRT registered temperatures in
eight different symmetrical anatomical regions of the body,
in two points on the thorax and abdomen, respectively, and
four points on the back. To determine the thermal activity
(aggressiveness) of the metastatic locus in the vertebral seg-
ment, or severity of neurological deficits, we estimated stroke
IRT. This is a functional pharmacological active test, regis-
tered after 30 minutes of sublingual administration of five
pills of glucose with vitamin C. At the same time, we must
keep in mind that, in the elderly it was impossible to rule out
the influence of preexisting degenerative changes of the spine
or peripheral vascular disorders on thermographic picture of
the patient.

By these reasons, for the analysis and the correct descrip-
tion of the results obtained in the examination of the IRT, we
used three basic principles:

= Thermo-morphological - describing the anatomy

of the hyperthermic locus: location, shape, surface,
contour, uniformity;

= Thermo-functional - represented by difference be-

tween background temperature and provoked tem-

Fig. 2. Patient with prostate adenocarcinoma T2NOM1 and
Mt in LIII treated by external beam radiation therapy. Actinic
dermatitis (at 1 month follow-up).

perature range of the tumoral locus, or body thermo-
asymmetry (with temperature gradients definition);

= Thermo-regulation - functional tests were used for
assessing the dynamics of thermal changes in tumor
foci.

After the IRT examination was calculated tempera-
ture gradient (TG) by using the accompanying software of
MPTHC-2000M", which represents the difference between
the maximum temperature (t°C) of the tumor field and stan-
dard thermal regime of the patient.

Results

Preoperative evaluation of patients in 100% cases re-
vealed a typical thermal syndrome. It was represented by a
clear hyperthermic area in tumoral field (over 1.5-2°C) with
homogeneous irregular contour, sometimes asymmetrical,
located in the projection of the vertebral tumor foci. In pa-
tients with symptomatic radicular syndromes, “root strips”
were observed, represented by hypothermia zones on the af-
fected limb as compared to the healthy limb (fig. 1).

After minimal invasive surgical treatment of collapsed
vertebrae, we determined the thermo-functional characteris-
tics of tumoral foci and limbs and we observed in follow-up
the dynamics of TG after undergone therapy (fig. 2).

The efficacy of applied combined surgical treatment was
tested in follow-up - before and after surgery at 1, 6 and 12
months. Were considered as positive results of the applied
treatment the situations where the hyperthermic areas of tu-
mor foci appear through a “model of extinction” in follow-
up or hypothermic zones of limb occur through temperature
normalization. In the absence of positive dynamics, we can
consider tumor resistance or inefficiency of practiced meth-
od of treatment, which requires radical therapeutic model
changes.

Thereby, after TG values registration, we obtained the
values of temperature gradient in tumoral foci: before treat-
ment — 2.03+0.24° [1.6°% 2.5°]; at 1 month - 1.98+0.3° [1.5%
2.8°]; at 6 months - 1.55+0.28° [1.1° 2.3°]; at 12 months —
1.28+0.33° [0.8°% 2.3°] (fig. 3).

(23)
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Fig. 3. Temperature gradient evolution in follow-up period.

Analyzing the data presented in figure 3, we observe that
after applied combined method of minimal invasive surgi-
cal treatment, there is a general improvement of temperature
gradient in tumor foci with -0.7+0.26° at 12 months.

Discussion

The human body’s temperature is maintained constantly
by a sophisticated thermoregulatory center in the hypothala-
mus. Thermoregulation is impaired in sick patients. IRT in-
dicates the temperature pattern to identify an abnormality.
Hence, there is no radiation risk as it captures the infrared
radiation from the skin and is totally painless. Based on this
idea, thermography was developed and first used for the di-
agnosis of breast cancer.

Because of its accuracy, low risk, and noninvasive nature,
IRT should be employed as a cost-effective initial screening
procedure to distinguish between patients with substantive
radicular disorders and those experiencing minor localized
injury. IRT is a test advocated by some physicians and chiro-
practors for diagnosing disk abnormalities.

Usually analysis of the thermograms of patients showed
regional hyperthermia in the spinal pathology field and hy-
pothermia in affected lower limb. The combination of local
(spinal) and distant (peripheric) thermoasymmetries, which
are realized through reflex mechanisms of vegetovascular
innervation, is a characteristic feature of the thermovision
syndromes in IRT examinations in patients with spinal dis-
orders. The mechanisms of the origin of thermoasymmetry
are discussed. For example, malignant cancerous lesions
(neoplasms) develop high metabolism and use more blood
supply than normal tissue. A comparative estimation of dif-
ferent methods in the differential diagnosis indicated the ad-
vantages of IRT. Several studies have found good to excellent
reproducibility for paraspinal thermal scanning using a vari-
ety of devices [12-14].

Infrared thermography has become a reliable clinical

technique used to measure body temperature and indicate
noninvasively the presence of cancerous diseases. From these
reasons, IRT can detect temperature changes during spinal
diseases, also vertebral tumors.

This abnormality in temperature distribution might indi-
cate the presence of an embedded tumor. Although, IRT cur-
rently is used to indicate the presence of an abnormality, there
are no standard procedures to interpret these and determine
the location of an embedded tumor [15-17].

Our research focused on the spinal tumoral field evo-
lution before treatment and in follow-up. The temperature
emitted from the skin visualized on the screen in the form
of contoured color spectrum - blue, yellow, green and red -
depending on “thermal activity” of vertebral metastases. The
regional thermal deficit of the affected lower limb did not fol-
low the specific dermatome. A possible explanation of this
clinical finding is that blood supply of the skin in the lower
extremities is different to the neural sensitivity in the same
areas.

Studies on the application of thermography in spinal me-
tastases management are scarce, and there are no studies of
thermal changes during vertebral metastases evolution after
cement augmentation. This research is a first step towards
IRT examination outcomes of patients with spinal metastases
after minimal invasive surgical treatment.

The main limitation is the absence of a control group. In
future research, we will consider this. We believe that it has
not significantly affected our results, because we analyze the
absolute value of the temperature, but not the temperature
difference between the two sides of the lower extremities.

Conclusions

By detecting cutaneous temperature changes in the tu-
moral foci, fracture level and limb, infrared thermography of-
fers another non-invasive, contrast-free option in functional
assessment of treatment outcomes. Percutaneous vertebral
cement augmentation is a minimally invasive procedure and,
when combined with radiotherapy;, is effective in providing a
local tumoral control.
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Abstract

Background: Intrauterine growth restriction represents a fetal life treating condition in obstetrics. Diagnosis and appropriate management during
pregnancy is essential because of the considerable morbidity and mortality to which restricted new-borns are exposed. Implementation of diagnostic
criteria could potentially determine an optimized outcome in these patients.

Material and methods: The article reflects a study of 728 cases of patients delivered to the Obstetrical department of Municipal Hospital No1, Chisinau,
the Republic of Moldova during January-December 2016. A special protocol for clinical and paraclinical data collection was used. From these 728 cases,
50 histories of low birth weight fetuses (<2500g) were analysed in detail.

Results: The average weight of LBW fetuses was 2057 gr. 27 fetuses (54%) were diagnosed as intrauterine growth restricted fetuses. The average weight of
fetuses with the diagnosis of [UGR was 1989 gr. 18.52% infants had a very low birth weight (1000-1499 g.), 84.48% infants had low birth weight (2500-1500 g).
Conclusions: The prevalent criteria for diagnosis of intrauterine growth restriction in our study were foetal abdominal circumference below 10th percentile
(52.3 %). The ultrasound evaluation showed to have an average sensitivity in the predicting the foetal weight at birth (47.6%). In the majority of cases
the delivery was done by cesarian section (62.9%), with the most frequent indication for foetal extraction — vascular redistribution and beginning of
cerebral vasodilatation (37.5 %).

Key words: intrauterine growth restriction, small for gestational age, foetal Doppler, foetal biometry.

bidity and mortality to which restricted new-borns are ex-

Introduction

Intrauterine growth restriction is a major public health
problem both in the industrialized and developing countries.
For obstetricians — gynaecologist’s foetal intrauterine growth
restriction means important risk for iatrogenic prematurity,
foetal distress, impaired neurodevelopment, cerebral palsy
and perinatal death [1]. The prognosis in neonatal intrauter-
ine growth restriction depends on the severity of the etio-
logical factors, presence of foetal prematurity, foetal distress,
cerebral anoxia, perinatal asphyxia and meconium aspiration
syndrome [2]. Diagnosis and appropriate management dur-
ing pregnancy is essential because of the considerable mor-

No data
<20%
20-29-9%
30-39-9%
=40%
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posed. Not to diagnose an intrauterine affected foetus means
to jeopardize its vital prognosis. On the other hand, to deliver
the foetus before term is to induce the risc of prematurity. The
clinician is always measuring risk of delivery in very early ges-
tation with associated morbidity against the risk of fetal death
if the fetus remains in utero [3]. Conversely, to label a normal
foetus by mistake as being growth restricted means to expose
him to unnecessary interventions.

Thus, antenatal detection of intrauterine growth restric-
tion and correct clinical management can improve outcome
for these neonates. Also, we have to mention that till now, no
evidence-based management protocols are available [4].

Fig. 1. The incidence of small for gestational age in developed and developing countries.
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The Lancet in 2008 reported the incidence of foetal growth
restriction in developed countries is 3-7% of birth, while in
developing countries is up to 24-40% of cases [5] (fig.1).

In the Republic of Moldova the reported incidence is 6.3 +
0.063% [6]. Normal fetal growth is determined by a number
of factors. These include genetic potential, nutritional status
of the mother, placental function and transfer of nutrients,
and intrauterine hormones and growth factors. Numerous
risk factors for foetal growth restriction have been described
and classified into maternal, foetal and placental factors [7]
(fig. 2).

factors

Placenta
and cord)

Intrauterine growth
restriction

Fig. 2. Risk factors for fetal growth restriction.

Various maternal factors may lead to foetal growth restric-
tion - under-nutrition hypertension, diabetes, anti-phospho-
lipid syndrome, lupus erythematosus, hemoglobinopathies,
maternal infections, chronic illness, drug abuse and drug ex-
posure, smoking [8]. Foetal genetic syndromes and chromo-
somal disorders — trisomies 21, 13 and 18 and Turner’s syn-
drome are associated with higher rates of growth restriction
[9]. Placental and cord anomalies- membranous cord inser-
tion, placenta praevia are associated with higher rates of foetal
growth restriction. Among all causes, uteroplacental insuffi-
ciency is thought to be the major cause of intrauterine growth
restriction [10]. The literature includes several confusing and
controversial terms and definitions related to intrauterine
growth restriction. There is no universally accepted definition
of intrauterine growth restriction and most statistics include
such terms as “small for gestational age”, “low weight at birth’,
“very low weight at birth”. These also include distinctions be-
tween ‘references’ used by the obstetricians, and those used
by the paediatricians. In general, small for gestational age
is defined as a birth weight below a certain limit compared
with a population-based reference curve, while intrauterine
growth restriction is defined as a failure to reach the genetic
growth potential and always implies pathological growth [11].
For both “small for gestational age” and intrauterine growth
restriction fundal height measurement is a screening method.
This investigation has little ability to differentiate between
normal but small fetus and the fetus at perinatal mortality
and morbidity [12]. There are no universally accepted criteria
for the diagnosis of abnormal foetal growth. Obstetrical lit-
erature as diagnostic criteria proposes: a) a fall in symphysis-

(@)

fundus curve; b) deviation in ultrasound fetometry; c) patho-
logical Doppler examination of the umbilical artery in small
for gestational age fetus; d) pathological amniotic fluid vol-
ume in small for gestational age fetus [13]. The current gold
standard for the diagnosis of abnormal foetal growth remains
biometry: the most used definitions are based on abdominal
circumference or calculated foetal weight for a given period
of gestation below the 10th percentile [14]. Till now, there is
no consensus on whether the diagnosis of intrauterine growth
restriction, should be based on estimated foetal weight, esti-
mated abdominal circumference or both [14, 15, 16].

Material and methods

The article reflects a descriptive, non-experimental study
with a general group of 728 patients hospitalized during 2016
in the Obstetrical department of Municipal Hospital No 1,
Chisinau, the Republic of Moldova. Methods of data collec-
tion in the study were based on extraction of medical docu-
mentation data from archive to complete the elaborated ques-
tionnaire for research. Statistical processing was performed
using the program “Microsoft Office Excel 2010”

Results and discussion

From these 728 cases, 50 histories of low birth weight fe-
tuses (<2500g) were analyzed in detail. The average weight of
neonates was 2057 g. 27 fetuses (54%) were diagnosed as in-
trauterine growth restricted fetuses. RGOG Green-top guide-
line defines small-for-gestational age as an infant born with a
birth weight less than the 10th centile. For these standards or
personalized population centiles are used [17]. The smaller is
the percentile weight of the fetus the higher is the probability
to have a growth restriction. Untrauterine growth restriction
is not synonymous with small for gestation. 50-70% of small-
for-gestational age fetuses are constitutionally small, others
“pathologically small” or growth restricted. Such infants were
shown to be at increased risk for neonatal death [18, 19]. For
example, the neonatal mortality rate of small for gestational
age infants born at 38 weeks was 1 percent compared with 0.2
percent in those with appropriate birthweights [20].

The average weight of fetuses with the diagnosis of intra-
uterine growth restriction was 1989 g. 18.52% of infants had
a very low birth weight (1000-1499 g). 84.48% of infants had
low birth weight (2500-1500 g). In our study we did not have
infants with extremely low birth weight (500-999 g).

Correct establishment of gestational age and determina-
tion of maternal risk factors improve the identification of
small for gestational age with possible adverse pregnancy out-
comes such as stillbirth, neonatal death, or low Apgar score
(21, 22].

Risk factors as: maternal age, parity, maternal body mass
index, mass weight gain during pregnancy, practice of exer-
cise, diet, drug abuse, smoking, pregnancy interval, previous
still-birth and pregnancy hypertension, diabetes, renal dis-
ease, antiphospholipidic syndrome, sex of the fetus, and com-
plications of present pregnancy were included in the study
protocol [23, 24].
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The average age of mothers of children with IUGR was
29.07 years, the age ranged from 21 to 38 years. They were
divided into 4 age groups: 21-25 years, 26-30 years, 31-35 and
> 36 years. The majority of mothers belonged to the age group
of 26-30 years (37.04%), 21-25 years old was 25.93%, 31-35 -
22.22% and> 36 years — 14.81%. It was found that the majority
of mothers of children with IUGR were from the age group up
to 30 years — 62.96%. Over 30 years were 37.04%. These moth-
ers were also divided into 2 groups according to their social
status: a housewife or a working woman. The group of house-
wives predominated: 56% versus 44% of employees. Parity of
pregnancy of mothers ranged from 1 to 5. Mothers with the
first pregnancy - 55.56%. The second pregnancy accounted
for 29.63% of mothers, the third one - 7.41%, the fourth and
fifth - 3.70%. By parity of birth, the mothers were divided
into 3 groups: mothers with first birth made up the major-
ity — 41.46%, second-birth - 29.27% and third birth were in
29.27%. Each of the examined risk factor has a likelihood ra-
tio which can be used in calculation of general risk and par-
ticular antenatal management. This can include maternal se-
rum markers in the first trimester of pregnancy, assessment of
uterine Doppler, evaluation of the placenta morphology and
serial ultrasound scans [25, 26].

Pregnancy-induced hypertension was diagnosed in
18.52%. Bad obstetric history was in 33.33% of pregnant
women, 44.44% had scars on the uterus, 33.33% had miscar-
riage and 22.22% - infertility.

Gestational age was calculated using information from
date of birth and estimated date of delivery determined in
early pregnancy. The gestational age of children with [UGR
was between 28 and 39 weeks. 28-32 weeks was 12.72%, 33-36
weeks — 43.80%, 37-39 weeks — 43.48%.

Normal fetal growth and development can be divided into
three physiologic stages: cell replication and proliferation; cell
migration and aggregation to form tissue and rudimentary
organs; and increase in cell size and formation of functional
organ structures. Thus in early pregnancy, very high mitot-
ic activity is paired with very little change in mass, while in
late pregnancy mitosis slows with a coincident rapid gain in
weight [27]. As a result, genetic factors most influence fetal
growth during the first half of pregnancy, and hormonal or
environmental factors dominate later in pregnancy. Depend-
ing on this we can distinguish 2 different forms of intrauter-
ine growth restriction: early and late [28]. These two forms
are distinct by the cause, evolution, ultrasound parameters
modifications, and postnatal outcome [29]. The diagnosis of
intrauterine growth restriction in our study was mainly based
on abdominal circumference value, with the prevalence of
cases with 10" percentile abdominal circumference or linear
growth chart. So the 10" percentile was used as a cut-off for
hospitalization decision and fetal close monitoring [30].

The results of these ultrasound data (head circumference,
abdominal circumference, femur length) were processed and
compared to the percentile corridors: <3, 3-5, 5-10, >10. The
difference between the estimated weight and the actual weight
of the fetus was from 10 grams to 520 grams. The average dif-

ference was 255.71 grams. The difference <300 grams was
47.62%, > 300 grams was 52.38%.

The value of the head circumference of the fetuses in
the majority was below the 10th percentile - 76.19%, head
circumference >10 percentile — 23.81%, 5-10 percentiles
- 9.52%, 3-5 percentiles — 33.33% and <3 percentiles were
33.33%. By the femur length most of the fetuses were found
in the percentile > 10 (71.43%), 3-5 and 5-10 percentiles at
4.76% and in the percentile <3 were 19.05% of the fetuses.
By the abdominal circumference most fetuses also belonged
in corridor - the percentile 10 (52.38%), 3-5 and 5-10 per-
centiles at 4.76%, and <3 percentile - 38.10% (fig. 3). It was
calculated for how many weeks the fetuses are lagging by the
circumference of the abdomen from gestational age. Lagging
by <2 weeks were 28.57%, for 2-4 weeks - 52.38%, for> 4
weeks — 19.05%. Fetal observation was based on fetal Dop-
pler, amniotic fluid volume and cardiotocography [31, 32]. Of
all the ultrasound results processed, 38.09% had pathological
ombilical and middle cerebral artery Doppler (pulsativity in-
dex, resistance index and systolic/diastolic index). We used a
Doppler follow-up program to distinguish various causes of
small fetuses for gestational age. Small fetuses of small moth-
ers and those small due to chromosomal aberration usually
have normal Doppler tracings of umbilical and uterine arter-
ies. The use of umbilical artery Doppler ultrasound has led
to reductions in perinatal death related to complications of
placental insufficiency and iatrogenic preterm delivery [33].

3-5P
S9P 4y
4%

Fig. 3. Abdominal circumference of the fetuses (by percentile).

However, umbilical artery Doppler is not reliable for the
identification of late-onset growth restriction and associated
complications. Unfortunately, late-onset fetal growth restric-
tion is more prevalent than growth restriction of early onset,
and most adverse outcomes attributable to late-onset growth
restriction occur in fetuses with normal umbilical artery Dop-
pler waveforms [34].

Data of the circulation insufficiency, as data of blood cir-
culation in the middle cerebral artery were in 38.09%. Of
these, circulatory insufficiency was in 87.50% of cases. Most
often there was a deficiency of I degree: 62.5% (IA-37.5%, IB
- 25%). 1II degree of insufficiency - 12.5%, III degree — also
12.5%. Location of placenta was in 66.67% of cases anterior,
33.33% - posterior.

(28)

. (28)
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According to the delivery, 62.96% had a cesarean section,
37.04% had vaginal birth (fig. 4).

M Cesarien ®Vaginal

Fig. 4. Delivery modality of the fetuses.

As reported by Perroten et al., and Yogev et al. at least one
half of all infants born with intrauterine growth restricted will
experience intrapartum asphyxia at birth [35, 36]. Meconium
aspiration and fetal hypoxia are also common [37]. Guide-
lines suggest that C-sections are more appropriate for infants
with intrauterine growth restriction due to these risk factors
and as mentioned earlier, due to their small size [14-16].

The female sex of newborns prevailed: 59.26%, male -
40.74%. We were also interested in Apgar score of the neo-
nates, as in literature the antenatal detection and monitor-
ing program for fetuses suspected with intrauterine growth
restriction result in a better neonatal score, compared with
cases of fetuses not identified antepartum [38].

The Apgar score at 1st minute for newborns with IUGR
varied from 4 to 8. More children had score 7 (59.26%). Score
8 received 14.81% of infants, 4 — 3.70%, 5 and 6 points for
11.11% of newborns. The Apgar score at 5th minute - 7 points
received 55.56% of children, 8 points — 33.33%, 5 points —
3.7%, 6 points — 7.41%.

Conclusions

The diagnosis and the management of intrauterine growth
restriction still constitute a clinical dilemma. The prevalent
criteria for diagnosis of intrauterine growth restriction in our
study were foetal abdominal circumference below 10th per-
centile (52.3 %). The ultrasound evaluation showed to have an
average sensitivity in the predicting the foetal weight at birth
(47.6%). In the majority of cases the delivery was done by ce-
sarian section (62.9 %), with the most frequent indication for
foetal extraction - vascular redistribution and beginning of
cerebral vasodilatation (37.5 %). Accurate diagnosis of intra-
uterine growth restriction can be achieved by improvement of
methods for assessing the foetal biometry.
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Abstract

Background: Circulation insufficiency is one of the most common dysfunctions in the patients admitted to the intensive care units (ICU) [1]. These
patients need an intravenous (IV) vasoactive drug administration to optimize or support cardiovascular system (CVS). Emergency situations, hard work
conditions, difficult devices’ usage and a lot of other specific factors of complex environment of ICU create favorable conditions for the occurrence of
medical errors (ME).

Material and methods: Within this prospective study were examined the methods of administration and the types of the errors that were found during
the administration of the following drugs: epinephrine, noradrenaline, dopamine and dobuthamine. In the period of time May — September 2016, were
examined 50 patients from ICUs from 4 different hospitals. The age limits were between 31-100 years old. The data collection was accomplished on the
base of a questionnaire prepared beforehand.

Results: From all the number of examined patients, 33 (66%) were men and 17 (34%) — women. The body weight was indicated in the medical notes
of 21 (42%) patients. To 15 (30%) of them was administrated the adrenaline, noradrenaline had the incidence in 15 patients (30%) and dopamine —
17 patients (34%).

Conclusions: Tracked dosage errors in 20% of cases, 4% of them were found at dilution administration of the drugs. The inscription of administered

drug in medical notes was lacking in 2 uses.

Key words: cardiotonic medication, medication error, automatic syringe pump, dilution.

Introduction

Circulatory failure is one of the most common disorders
in patients admitted to the intensive care units (ICU) [1].
These patients often need intravenous (IV) vasoactive drug
administration to optimize or support the function of cardio-
vascular system (CVS).

Cardiac output together with the blood elements ensure
the fundamental necessity of the tissues, that is adequate
transport of oxygen to maintain their functionality. Sequelae
or their functional decompensation may occur in vital organs
with limited capacity to compensate the hypotensive flares
(brain, heart, kidneys, etc.). Blood pressure (BP) management
is one of the main tasks of intensivist physicians and a number
of actions are used for this purpose. Removing of cause (eg.
hemorrhage, combustion treatment etc.) is the first task
which most often is done in teams with specialists in other
fields. Another vital intervention is the fluid-responsiveness,
which is performed with crystalloid solutions (sol. of NaCl
0.9%, Ringer’s sol., etc.) or colloids (prepared from starch,
gelatin, etc.). If the infusion therapy is ineflicient and the
cardiac output does not ensure the needs of tissues, cardiac
drugs are chosen.

Cardioverter and vasoconstrictor preparations are fre-
quently used in the ICU and resuscitation department in
order to maintain a working blood pressure and satisfactory
cardiac output in patients.

It is extremely important to dose those preparations with
vigilance in critically ill patients, who typically have more
concomitant diseases. Taking into account that the doses
are expressed in mc/kg/min., they are extremely small, and
serious or even lethal side effects may occur even in case of a
minor dosage error. Emergency situations, the harsh working
conditions, the use of sophisticated equipment and many

other factors specific to the complex environment of the ICU
create a favorable ground for medication errors (ME).

Health care system is not infallible. Errors are common in
most of the health care system and are reported as the seventh
most common cause of death [2].

In the ICU, on average, 1.7 errors per day refer to a patient
[3] and all have a life-threatening potential. Medication er-
rors represent 78% of serious medical errors in the ICU [4].
The most common ME have been identified at the nurse level,
which is 19% of all adverse events and representing more than
7,000 deaths annually in the USA [5].

Besides that the patient’s safety is endangered. It should be
noted that ME, which have not resulted in death, but caused
damages, required additional drug administration. Respec-
tively, it increases directly or indirectly the cost and length
of hospitalization. Epiphenomenally, the risk of other ME oc-
currence increases. Although not all ME result in damage and
often remain unnoticed.

Material and methods

The method of administration and the types of errors
we encountered during the administration of the following
preparations: epinephrine, noradrenaline (norepinephrine),
dopamine and dobutamine were researched during this pro-
spective study.

Epinephrine, delivery form: adrenaline hydrotartat,
0.18% solution for injection in 1 ml ampoules. Indications:
cardiac arrest, status asmaticus, heart failure, shock. Dose: 2
mcg/min bronchodilator effect, 2-10 mcg/min inotropic ef-
fect, more than 10 mcg/min vasopressor effect. Side effects:
hypertension, tachycardia, arrhythmias, skin necrosis in case
of perivenous administration, vasoconstriction on splanchnic
vessels. Noradrenalin is a 0.2% solution for injection in 1 ml
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Table 1
Indications according to the diagnosis
Adrenaline Noradrenaline| Dopamine | Dobutamine Adrenall.ne Noradrena.lme
+Dopamine + Dopamine
Sepsis (septic shock) 1 7 2 - - -
Massive surgeries 4 5 8 - 1 -
Massive injuries 7 1 4 - - 1
Cardiogenic shock (heart failure) 1 2 3 - - 1
Hemorrhages 2 - - - - -
Total 15 15 17 - 1 2

ampoules. By the chemical structure, it distinguishes from
adrenaline by the lack of methyl group to the nitrogen atom
of the amino group of the side chain. Indications: hypotensive
states (sepsis, shock) mainly due to its predominant vasocon-
strictor effect. Dose: 1-30 mcg/min produces vasoconstric-
tion without significant change in cardiac output and heart
rate. Side effects: bradycardia, arrhythmia, anxiety, headache,
hypertension, necrosis in case of perivenous injection. Dopa-
mine is a 4 mg solution for injection in 5 ml ampoules. Indi-
cations: heart failure, shock conditions (except hypovolemic
shock). Dose: 2-10 mcg/kg/min inotropic action prevails,
10-20 mcg/kg/min vasopressor effect prevails. Side effects:
hypertension, tachycardia, arrhythmias, skin necrosis in case
of perivenous administration, vasoconstriction on splanchnic
vessels. Dobutamine is a 0.5% solution for injections in 50 ml
ampoules and 1.25% in 20 ml ampoules; freeze-dried pow-
der for injection solutions in 0.25 and 0.53 g. By the chemical
structure, it is a dopamine catecholamine and differs from do-
pamine by the fact that a hydrogen atom of the amino group is
replaced by paraoxyphenylmethylpropyl radical. Indications:
heart failure, inotropic effect, increasing the heart rate to a
lesser extent than dopamine, decreases the ventricular filling
pressure, it is preferred in the treatment of decompensated
heart failure. The peripheral vascular resistance remains un-
changed or falls slightly. Dose: 5-20 mcg/kg/min. Side effects:
arrhythmias, hypertension, angina pectoris, phlebitis [6-7].
50 patients were collected from the ICU, in the period May-
September, 2016. The lower age limit was 31 years and the up-
per one — 100 years. Data collection from patients was based
on a questionnaire drawn up in advance.

Results and discussion

From all the number of examined patients, 33 (66%) were
men and 17 (34%) were women.

The body weight was indicated in the medical card of 21
(42%) patients. This fact indicates a potential medication er-
ror. This problem is caused by poor equipment in triage points,
on the one hand, or by beds in specialized departments that
are old and scales are not fitted in their construction.

Age limits were between 31-100 years.

According to the obtained results, we can see that the dose

in patients, whose body weight was not indicated, was calcu-
lated empirically by the doctor. But most often the dose was
corrected depending on changes in BP.

Cardiotonic medication was indicated in the following
diagnoses: sepsis (or septic shock), massive surgeries, cardio-
genic shock (heart failure), massive injuries and hemorrhages
(tab. 1).

Statistical analysis of data

From the total number of patients, the adrenaline was
administrated in 15 (30%) of them. In 9 (18%) of cases was
indicated the amount of solute in the medical cards and in 6
(12%) of the cases was noted the dose. The way of administra-
tion was represented by 9 (18%) of the cases of administra-
tion by dilution and 6 (12%) of the cases of administration by
automatic syringe pump. The recording of medication in the
medical card did not correspond to the way of administration.
Dosage errors were detected in three cases, two of which were
administered by automatic syringe pump.

The administration of noradrenaline had an incidence in
15 patients (30%). The dose administration was noted in the
medical card in 14 patients (28%). Of these, only one case
(2%) represented the way of administration by dilution. Dos-
age error was attested in two cases. The drug administration
was not indicated in the medical card in one patient.

The subjects who received permanent medication of do-
pamine represented a group of 17 patients (34%) and in 5 pa-
tients (10%) of these was noted the substance quantity in the
volume of injection and in 12 patients (24%) was noted the
dose of administration. The way of administration was domi-
nated by the automatic syringe pump - 13 cases (26%). Dos-
age error was proven in five cases.

3 patients (6%) received combined medication, of which
2 patients were administered noradrenaline associated with
dopamine, and one patient was administered adrenaline asso-
ciated with dopamine. The dose of administration was noted
in the medical cards in patients who received the combined
medication (6%) of cardiotonic (tab. 2).

Unfortunately, we have not encountered patients receiving
dobutamine during the study.

Variations in blood pressure (BP) and heart rate (HR) were
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Table 2

Recording of drug in the medical card and administration type

A li N li
Adrenaline | Noradrenaline | Dopamine | Dobutamine drena |.ne oradrena. ine
+Dopamine + Dopamine
Substance quantity 9 1 5 - - -
Dose (mcg/kg/min.) 6 14 12 - 1 2
Administration by dilution 9 1 4 - - -
Administration automatic syringe pump 6 14 13 - 1 2
Dose error 3 2 5 - - -

indicated in the medical card at a rate of 100%. This shows
that these two values serve as landmarks at the administration
of cardiotonics in emergency cases. This fact explains the in-
cidence of cases when the drug administration (2%) was not
noted in the medical card or the incorrect dose recording dur-
ing the data collection (20%).

The nurse knows only the amount of solute and the infu-
sion in proportion of 98%. This can be a source of errors even
if the doctor performed correctly all procedure maneuvers.

Cardiotonic drugs were administered through the central
catheter in a proportion of 98%, most often simultaneously
with the secondary solution.

A label written by hand was attached in the absolute ma-
jority of studied cases, and the type of drug and quantity of
administered substance were indicated on it.

A medical error becomes a medication incident only
when the patient is harmed. Not all the incidents connected
with the medication are caused by the medication errors. In
an analysis of the 2000 anesthetic incidents, 7.2% were caused
by the medication errors and not one of them was fatal [8].

Incorrect written prescription represents a frequent cause
of medication errors. At a University hospital, from all the
amount of the errors, 57% of them were mistakes or lapses,
39% - were the errors, caused by unconscious deviation from
the rules and only 4% were conscious deviations from the
rules. None of the involved staff could explain what had hap-
pened, although the main causes are: hurry, tiredness, inter-
ruption by somebody else, insufficient knowledge of the spe-
cific medication, confusion while watching another patient.
Inexperienced doctors and unsupervised residents have the
predisposition to make the clinical errors [9].

Medication transcription or some numeral dates are sus-
ceptible to errors. Doctors sometimes transcribe medication
records. The error rate of the transcription is approximately
1%, but a third part of them could be fatal. The usage of com-
puter systems in medical indications reduces this risk [10].

Dosage and incorrect rates, including unintentional bolus
administration, are frequent errors found in intervenous ad-
ministration [11].

Medication errors represent an important cause of patients’
morbidity and mortality. Therefore, only 10% of the errors rep-
resent the RA and have severe consequences for the patients.

The Institute of Medicines’ rate from USA has shown that from
44000 to 98 000 patients die annually as a consequence of ME
and a significant part is caused by the drugs [12].

In ICUs the majority of the drugs are administered in per-
fusions based on the weight of the patient. Weight estimation
and the dose calculation by math’s searching increase the risk
of the ME apparition. Because of that for the drug administra-
tion are often used difficult devices, but devices’ defects could
lead to drug administration with the wrong speed. We must
be aware of the fact that the administration with the inappro-
priate speed such drugs as cardiotonics and anticoagulants
can lead to some consequences with the lethal end [13].

Financial costs of adverse events, speaking about the ad-
ditional treatment and additional hospitalization period, are
considerable. One of the most consistent findings of reviews
of registration is that, in average, a patient suffering an ad-
verse event stays an additional six to eight days in the hospital.
When the prices are established and the findings are extrapo-
lated at the national level, the prices are reasonable.

Nurses play a very important role in patients’ security, be-
cause these are the providers of the medical system, whom the
patients spend the majority of time with. This fact has impor-
tant implications. In case of decreasing the rate of nurse-pa-
tient, the staff rates could be associated with a high risk level
of medical errors, the rates of 1:1 or 1: 2 seem to be the safest
in ICU [14].

Strategies of the prevention

Incident Reporting System supports the necessity of an or-
ganizational commitment to improve general patient’s safety,
including the medication errors. The studies have discovered
that the safety climate in a unit could predict the incidence
of the ME. A more positive culture is associated with fewer
errors [15].

The mechanisms suggested for the improvement of the
results are various. The fear of adverse consequences can be
major obstacle to the accurate reporting of errors, from 50%
to 96% of them are unreported [16].

The usage of checklists is well-spread not only in ICUs, but
at Emergency medicine, as well. The steadiness is caused by
the low cost of the usage, easiness and high efficiency. Check-
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lists have the role of the direction of the doctors for the suc-
cessful actions that need quick and productive decisions in
critical situations. Respectively is omitted a part of the ME
that could be caused by the situations associated with a high
stress rate.

The system of medical prescriptions is computerized. This
system has the role to help and inform the doctor about the
possible adverse reactions using the data base of the patient.
In this base are available the results of all the investigations
and medication got from the hospitalization.

Computer System presents all the general steps of the pre-
scription and transcription of the drug [17].

The System of administration through a bar cod (SABC) is
a system of the bar codes built to prevent ME and to improve
the quality and safety of drug administration. General objec-
tives of the SABC are to improve accuracy, prevent errors and
generate online medication administration. It consists of Bar-
Code reader, a portable computer or an office PC, a server and
software. When a nurse is administrating a drug to a patient,
she could scan the code from the breastplate of the patient and
from the package of the drug. The appropriate software could
check it and then, if it is the corresponding patient, the cor-
responding drug at the appropriate dosage at appropriate mo-
ment by the appropriate way is administered (“Five rights”)
[18]. SABC was created as an additional control to help the
nurse at drug administration. At the same time, it can not re-
place the experience and professional judgment of the nurse.

The usage of intelligent pumps, that were evaluated, has
shown the incidence rate of ME was 4% less than the pumps
of the previous generations [19]. As well, there are used more
types of procedures to optimize the rate of the perfusions, us-
ing the same syringe or 2 syringes with or without the period
of superposition [20].

Conclusions

1. As a result of analysis of the above data, dosage errors
have been ascertained in proportion of 20%, of which 4% of
errors were encountered at the drug administration by dilu-
tion. The drug administration was not registered in the medi-
cal card in one case.

2. The exact body weight is known exactly in 21 patients
(42%), which suggests that the medical personnel is facing
limited technical opportunities.

3. The recommended doses for cardiotonic drugs inves-
tigated in this study have an orientation character. From the
beginning of administration till the establishment of constant
infusion speed, the dose undergoes many changes until it
reaches the reference values of BP.

4. Mean arterial pressure and heart rate are the key indica-
tors starting with the initiation of medication and subsequent
continuous monitoring of patients. ECG also has an impor-
tant role during monitoring, particularly in cardiac patients.

5. The incidence of four cases of dose errors in patients
receiving cardiotonic drugs by the automatic syringe pump
indicates that the use of modern equipment, not only does not
limit the incidence of ME, but it may be even a source.
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Abstract

Background: Homocysteine is a sulfur-containing intermediate product in the normal metabolism of methionine, an essential amino acid.
Hyperhomocysteinemia defines the state in which concentrations of homocysteine exceeds normal level. Homocysteine is located at a metabolic branch
point and can either be irreversibly degraded to cysteine via the transsulfuration pathway, or conserved by remethylation back to methionine. Folic
acid, vitamin B, and vitamin B . deficiencies and reduced enzyme activities inhibit the breakdown of homocysteine, thus increasing the concentration
of intracellular homocysteine. Being cytotoxic, homocysteine is increasingly exported from the cell to become detectable in plasma. In recent years the
amino acid homocysteine has achieved the status of an important factor in vascular disease, diseases of aging, and other fundamental processes in biology
and medicine. Hyperhomocysteinemia may alter vascular morphology, stimulate inflammation, activate the endothelium and the blood clotting cascade,
and inhibit fibrinolysis. As a result, hyperhomocysteinemia is associated with loss of endothelial antithrombotic function and induction of a procoagulant
environment. The role of homocysteine in endothelial dysfunction is thought to be mediated by mechanisms including oxidative stress. Vascular injury
could be caused by an imbalance between nitric oxide production from dysfunctional endothelial cells and homocysteine concentrations.

Conclusions: Hyperhomocysteinemia is associated with alterations in vascular morphology, loss of endothelial antithrombotic function, and induction

of a procoagulant environment.

Key words: homocysteine, endothelial dysfunction, hyperhomocysteinemia, endothelium, oxidative stress.

Introduction

In recent years the amino acid homocysteine has achieved
the status of an important factor in vascular disease, dis-
eases of aging, and other fundamental processes in biology
and medicine [25]. After its discovery in 1932, homocysteine
was characterized as an important intermediate in methio-
nine metabolism. Little was known about its biomedical sig-
nificance until 1962, when children with mental retardation,
accelerated growth, and propensity to thrombosis of arteries
and veins were found to excrete homocysteine in the urine
[19,25]. The cause of homocystinuria in most of these cases is
deficiency of the enzyme cystathionine synthase, a pyridoxal
phosphate-dependent enzyme [25]. In 1968, a second case of
homocystinuria caused by deficiency of a different enzyme,
methionine synthase, a folate and vitamin B12-dependent
enzyme, was critical in the discovery of the atherogenic po-
tential of homocysteine [25]. McCully and Wilson proposed
the “homocysteine theory of artheriosclerosis” in 1975 on the
basis of pathological examinations of autopsy material from
children with homocystinuria [20]. However, only within the
past 5 years has homocysteine taken its place among other
major risk factors such as cholesterol, smoking, and obesity
[20]. Homocysteine is now widely accepted as a major inde-
pendent risk factor for cardiovascular, cerebrovascular, and
peripheral vascular disease [13,17,20,33]. However, the pre-
cise mechanisms underlying this association, although inten-
sively studied, are still incompletely solved [30].

Homocysteine metabolism

Homocysteine is located at a metabolic branch point and
can either be irreversibly degraded to cysteine via the trans-
sulfuration pathway, or conserved by remethylation back to
methionine (fig. 1) [12,30].

First, methionine is activated by the enzyme me-
thionine adenosyltransferase (MAT) and ATP to form
S-adenosylmethionine (SAM) [30]. SAM is the primary meth-
yl group donor for many vital biological processes, including
methylation of DNA, RNA, proteins, lipids and neurotrans-
mitters [10,11,13,16,28,29,30,31,32,33,345]. Upon transmeth-
ylation, SAM is converted to S-adenosylhomocysteine (SAH),
which is further hydrolyzed by the enzyme adenosylhomo-
cysteine hydrolase (SAHH) to homocysteine and adenosine.
This reaction is reversible and favors SAH synthesis [12,30].

The transsulfuration pathway, mainly limited to liver and
kidneys, is initiated with the condensation of homocysteine
and serine to form cystathionine, in a reaction catalyzed by
the enzyme cystathionine B-synthase (CBS), with pyridoxal
phosphate (vitamin B6) as co-factor [12,13,30,31,34]. Cys-
tathionine is further metabolized to produce cysteine by an-
other enzyme - cystathionine y-lyase (CGL). Besides protein
synthesis, cysteine is used in the synthesis of glutathione, an
important cellular antioxidant also involved in detoxification
of many xenobiotics [30].

In remethylation, homocysteine acquires a methyl group
from 5-methyltetrahydrofolate (5-MTHF) or from betaine
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Fig. 1. Homocysteine metabolism (A - enzyme methionine adenosyltransferase,

B - enzyme 5,10-methylenetetrahydrofolate reductase) [33].

to form methionine. The reaction with MTHF occurs in all
tissues and is vitamin B, -dependent, while the reaction with
betaine is confined mainly to the liver and is vitamin B ,-
independent [31].

Homocysteine remethylation occurs by receiving the
methyl group from 5-MTHE, which links the folate cycle with
the homocysteine metabolism (fig. 1). 5-MTHEF is the active
folate derivative and the main circulating form of folate in
plasma. It is produced from 5,10-methylenetetrahydrofolate
(5,10-MTHEF) by the enzyme 5,10-methylenetetrahydrofolate
reductase (MTHFR), which uses flavine adenine dinucleotide
(FAD - the active form of vitamin B,) as co-factor [1,4,33,34].
The methyl group from 5-MeTHF is transferred via vitamin
B,, to homocysteine, in a reaction catalyzed by the enzyme
methionine synthase (MTR), with production of tetrahy-
drofolate (THF) [27,30,33,34]. THF is then recycled to 5,10-
MTHEF in the presence of serine and vitamin B, by the enzyme
serine hydroxymethyltransferase (SHMT) [30].

Over time, the cobalamin (I) cofactor of MTR is oxi-
dized to form cobalamin (II), leading to inactivation of MTR.
Thus, the enzyme methionine synthase reductase (MTRR)
is required for reversion of oxidized cobalamin (II) to CH,-
cobalamin (III) to maintain the activity of MTR [22]. The
folate-dependent remethylation pathway is present in nearly
all cells, except red blood cells [34].

Alternatively, in liver and kidney, methyl groups can also
be donated by betaine (also known as trimethylglycine, an
intermediate of choline oxidation), in a reaction catalyzed
by the enzyme betaine-homocysteine methyltransferase
(BHMT) [30].

The intracellular concentration of homocysteine is under

tight control. Once formed in the cell, homocysteine is quick-
ly either metabolized to cysteine or remethylated to methio-
nine. In addition, if one of these pathways is compromised,
leading to higher intracellular production than elimination,
the excess of homocysteine is rapidly exported to the blood.
Hence, cellular export of homocysteine reflects the balance
between homocysteine production and catabolism. [12,30].

SAM plays a central role in the regulation of homocys-
teine metabolism, by coordinating the fate of homocysteine
towards remethylation or transsulfuration pathways; it is an
allosteric inhibitor of MTHEFR and an activator of CBS activ-
ity. When the levels of SAM are adequate to sustain meth-
ylation demand, the partitioning of homocysteine between
both metabolic pathways is approximately equal. In case of
excess of methionine supply, an increase in tissue SAM levels
occurs, and homocysteine degradation to cysteine is favored.
Moreover, SAM also regulates homocysteine remethylation
through inhibition of BHMT activity. Conversely, if methio-
nine levels are low, for example during fasting, low SAM lev-
els will neither activate CBS nor inhibit MTHEFR, resulting in
conservation of homocysteine via remethylation back to me-
thionine [12,16,30,31].

Folic acid, vitamin B, ,, and vitamin B, deficiencies and re-
duced enzyme activities inhibit the breakdown of homocyste-
ine, thus increasing the concentration of intracellular homo-
cysteine [29,33]. Being cytotoxic, homocysteine is increasing-
ly exported from the cell to become detectable in plasma [33].

Causes of hyperhomocysteinemia

Hyperhomocysteinemia is a terminology suggested to
describe the presence of abnormal elevation in total plasma
homocysteine levels. In the fasting state, normal plasma levels
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of homocysteine are less than 12 umol/l [1,2,5,6,9,14,21,30].
Pregnant women have lower plasma tHcy than nonpregnant
women. The mean tHcy concentration in pregnant women is
5-6 pmol/L, and tHcy concentrations >10 pmol/L are rarely
observed [28].

Table 1

Determinants of plasma tHcy [28]

Causes | Effect

Genetic factors
Homocystinuria 1
Heterozygosity for CBS defects
Down syndrome
MTHFR 677C—T (homozygosity)
Other polymorphisms

Physiologic determinants
Increasing age
Male sex

— | [« | > |—

Pregnancy
Postmenopausal state

Renal function, reduced glomerular filtration
rate

— | [« | |—

—

Increasing muscle mass
Lifestyle determinants
Vitamin intake (folate,B._,B_, B.)

r 12 Te T2

Smoking
Coffee
Ethanol intake

e el e e

Lack of exercise

Clinical conditions
Folate deficiency ™
Cobalamin deficiency ™
Vitamin B6 deficiency 1
Renal failure ™
Hyperproliferative disorders )
Hypothyroidism i
Hyperthyroidism !

y
1

Early stage of diabetes

Late stage of diabetes

Drugs
Folate antagonists (Methotrexate, Trimethoprim, 1
Anticonvulsants, Cholestyramine)
Cobalamin antagonists (Nitrous oxide, Nitric 1

oxide, Metformin, H2-receptor antagonists,
Omeprazole)

Vitamin B6 antagonists )
Sulfhydryl compounds !
Estrogens, Tamoxifen l
Androgens 1
Cyclosporin A, Diuretics, Fibrates 1

| - decrease in tHcy, T - moderate hyperhomocysteinemia (12 - 30
umol/l), 11 - intermediate hyperhomocysteinemia (30 - 100 pumol/l),
111 - severe hyperhomocysteinemia (>100 pmol/l)

Determinants of plasma total homocysteine (tHcy) in-
clude genetic, physiologic, and lifestyle factors; various disea-
ses and drugs (tab. 1) [9,17,28,33,34]. The causes of increased
tHcy concentrations vary according to the age of the person

and the degree of tHcy increase [20,27,28,33]. Low folate or
cobalamin status or renal impairment account for the majori-
ty of cases with increased tHcy [3,11,31,32,33]. In populations
eating food fortified with folic acid, renal impairment and
cobalamin deficiency are the most important determinants.
Homozygosity for the MTHFR 677C>T polymorphism is
the most common genetic determinant. Individuals with the
MTHEFR 677TT genotype usually have higher tHcy than those
with the 677CC variant, but it depends on the folate status.
Most other genetic polymorphisms in enzymes related to ho-
mocysteine have little effect on tHcy concentrations [28,29].

Circulating species of homocysteine in plasma

Homocysteine is present in plasma in various forms in
different proportions [20,27,33]. Human plasma contains
both reduced and oxidized species of homocysteine [20].
The concentration of free homocysteine in plasma is very
low and accounts for less than 2% of total plasma homocys-
teine in normal subjects [27,33] and the oxidized forms of
homocysteine usually comprise 98-99% of total plasma ho-
mocysteine in human plasma [20]. Disulfide forms also exist
with cysteine and with proteins containing reactive cysteine
residues (protein-bound homocysteine). The latter oxidized
forms are referred to as mixed disulfides. The concentration of
homocystine and homocysteine-cysteine represents approxi-
mately 10-15%, and protein-bound homocysteine accounts
for over 80% of the measured total homocysteine in normal
plasma [27]. Total homocysteine, therefore, is the sum total
of all forms of homocysteine that exist in plasma or serum
[20]. Only minute amounts of homocysteine are found in the
urine of healthy subjects. The term “homocystinuria” should
therefore be reserved for inborn errors of metabolism char-
acterized by extremely elevated plasma homocysteine levels
and substantially increased excretion of homocysteine in the
urine [33].

Mechanisms of homocysteine-mediated vascular da-
mage

Hyperhomocysteinemia may alter vascular morphology,
stimulate inflammation, activate the endothelium and the
blood clotting cascade, and inhibit fibrinolysis [1,5,6,9,10,11,1
2,13,1418,33,34,35]. As a result, hyperhomocysteinemia is as-
sociated with loss of endothelial antithrombotic function and
induction of a procoagulant environment. Most known forms
of damage or injury are due to homocysteine-mediated oxida-
tive stresses. Chief among these are changes in the intracel-
lular redox potential, interference with the nitric oxide (NO)
system, and activation of transcription factors with stimula-
tion of gene expression [33].

Observations in clinical and animal studies have identi-
fied potential pathophysiological targets where homocysteine
exerts its damaging effect. Those targets include endothelial
cells (ECs), vascular smooth muscle cells (VSMCs), connec-
tive tissue, platelets, coagulation factors, lipids, and NO signal
transduction molecules. Unfortunately, there is not an estab-
lished, unifying hypothesis by which homocysteine evokes
vascular damage. However, there are numerous biological and
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biomolecular mechanisms that have been heavily studied and
proposed to explain the pathological changes associated with
elevated tHcy levels [34].

Oxidative stress is possibly the most detrimental stress-
or in the pathogenesis of most diseases. Studies have shown
that the pro-oxidative homocysteine exerts direct biologi-
cal damage to vascular cells and tissue through an oxidative
mechanism that damages lipids, nucleic acids, and proteins
[15,18,19,23,34]. An alternative hypothesis to that of a direct
effect of reduced homocysteine on endothelial cell injury is
that homocysteine is acting indirectly through its oxidation
and the concomitant production of reactive oxygen species
[7,24].

Under aerobic conditions (in the presence of molecular
oxygen as an electron acceptor) and at physiological pH, thi-
ols such as homocysteine, oxidize to form disulfides, accord-
ing to the general reaction:

2 Homocysteine (RSH) + O,» Homocysteine (RSSR) +
[O,] > H,0,[19,24]

In plasma, this reaction can be catalyzed by transition
metals such as copper and cobalt. Homocysteine can autooxi-
dize readily via general thiol oxidation mechanism described
above and form homocystine, or oxidize other thiols such as
cysteine and glutathione to form mixed disulfides, or oxidize
free cysteine residues on proteins and peptides to form mixed
disulfides [19]. Homocysteine itself has the ability to generate
potent reactive oxygen species (ROS) when oxidized due to its
highly reactive sulfhydryl group. In the circulation, this thiol
undergoes rapid metal-catalyzed sulthydryl auto-oxidation,
leading to the generation of superoxide and hydrogen perox-
ide [15,19,20,27,34,35].

In addition to auto-oxidative ROS production, decreased
homocysteine clearance and resultant accumulation further
increases the production of harmful oxidants that collective-
ly spurs on the negative cascade of vascular complications.
Homocysteine has a detrimental effect on vascular cells and
tissues as a result of oxidative damage to lipids, nucleic acids,
and proteins. The injurious oxidative stress exerted by homo-
cysteine relies either on auto-oxidation of the highly reactive
thiol group of homocysteines or on the formation of intra-
cellular superoxide and peroxyl radicals with concomitant
inhibition of cellular antioxidant enzymes, such as superoxide
dismutase (SOD) and glutathione peroxidase [13,34].

As a consequence of homocysteine-produced oxidative
radicals, there is a critical impairment in the production of
endothelium derived NO by several different mechanisms
[34,35]. Homocysteine decreases the bioavailability of NO,
one of the major endothelium-dependent vasodilators that is
produced by the endothelial isoform of nitric oxide synthase
(NOS). This effect is caused either by an accelerated oxidative
inactivation of NO and/or eNOS or by an increase in serum
aasymmetrical dimethylarginine (ADMA), an endogenous
inhibitor of eNOS, thus decreasing NO production [13,34,35].
Also, studies have shown that homocysteine suppresses NO
production without altering NOS protein levels or enzyme ac-
tivity and the homocysteine-induced endothelial injury and

subsequent reduction in NO production are primarily associ-
ated with increased ROS levels [34].

In the walls blood of vessels, NO contributes to the regu-
lation of systemic blood flow and pressure by activating in-
tracellular signaling pathways that modulate calcium levels
in VSMC resulting in vasodilation. Homocysteine is known
to decrease vascular function by the oxidative depletion of
biologically active NO. Homocysteine has also been shown
to cause striking changes in vessel wall structure by induc-
ing extracellular matrix alterations that fragment the arterial
internal and medial elastic lamina. Unlike the growth retar-
dation of the endothelium, homocysteine has been associ-
ated with myointimal hyperplasia and VSMC hypertrophy
[2,4,6,8,9,17,20,27,34,35]. It has been shown that homocyste-
ine stimulates VSMC proliferation by the activity of homo-
cysteine-generated oxygen radicals that activate cytokines
that are active in the initial phase of the proliferative process.
It has also been reported that the homocysteine-mediated re-
duction in NO synthesis and release by injured ECs causes the
release of growth factors that provoke proliferation of nearby
VSMC [34].

Homocysteine has been shown to induce vascular inflam-
mation by enhancing the expression of pro-inflammatory cy-
tokines, such as monocyte chemoattractant protein 1 (MCP-
1), which regulates migration and activation of monocytes/
macrophages, and interleukin 8 (IL-8), which is an important
chemoattractant for neutrophils and T-lymphocytes [13].
Homocysteine has been shown to initiate the process by in-
creasing the expression and plasma levels of the inflammatory
cytokine, tumor necrosis factor alpha (TNF-a), and enhanc-
ing the activation of a redox-sensitive nuclear inflammatory
transcription factor, nuclear factor-kappa B (NF,B), in the
vasculature [19,34,35].

It haslong been believed that homocysteine may cause lipid
peroxidiation by an oxidation-dependent pathway [2,4,34,35].
Homocysteine generates oxidative radicals that initiate oxida-
tive degradation of lipids on the EC surface, which causes loss
of membrane function and increased permeability. Clinical
data have shown that patients with hyperhomocysteinemia
have an increase in end products of lipid peroxidation such as
F -isoprostanes and malondialdehyde [34].

A more recent concept concerns activation of the unfold-
ed protein response (UPR) that is triggered when unfolded or
misfolded proteins accumulate in the endoplasmic reticulum
(ER). This ER stress induces the expression of several molecu-
lar chaperones and other stress response proteins, which are
aimed at restoring correct protein folding or retranslocating
defective proteins back to the cytosol for degradation in the
proteasomes. In case of a prolonged ER stress, the UPR ex-
tends to the activation of apoptosis by various signaling path-
ways. This is precisely what happens in human endothelial
cells after exposure to homocysteine in vitro: while inducing
misfolding in the ER by altering the local redox potential and
interfering with disulfide bond formation, homocysteine ac-
tivates UPR and, subsequently, growth arrest and apoptosis
(fig. 2) [13].
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Fig. 2. Cellular and molecular mechanisms of hyperhomocysteinemia induced cell dysfunction [13].

These actions can be in connection with the widely be-
lieved capability of homocysteine to alter the surface prop-
erties of endothelial cells by changing their phenotype from
anticoagulant to procoagulant [10,18,21,24,26].

Endothelial cells also possess several antithrombotic
mechanisms to protect against intravascular thrombosis.
However, elevated plasma homocysteine levels have been
reported to cause an imbalance in coagulant and clotting
properties toward a prothrombotic state in coronary and pe-
ripheral disease that is primarily mediated by the endothelial
dysfunction [34].

In fact, physiological levels of homocysteine may enhance
the binding of lipoprotein to fibrin. On the other hand, high
levels of homocysteine reduce protein C activation, thus in-
hibiting its anticoagulant activity; induce a great inhibition,
by more than 75%, of antithrombin III; inhibit the synthesis
of anticoagulant heparan sulphate through an induced altera-
tion of the redox potential; suppress thrombomodulin and
inactivate its co-factor activity; block tissue plasminogen ac-
tivator binding to endothelial cells; and activate tissue factor
transcription [10,18,24,26].

Furthermore, it has been shown that homocysteine in-
duces the activity of a protease which activates factor V,
thus promoting coagulation even in the absence of throm-
bin. Homocysteine rapidly reacts with nitric oxide to form
S-nitroso-homocysteine, which acts as a potent antiplatelet
agent; the formation of this adduct may attenuate the produc-
tion of peroxides from homocysteine, thus protecting against
the atherogenic properties of homocysteine [10,18,19,24].
Vascular injury could be caused by an imbalance between

nitric oxide production from dysfunctional endothelial cells
and homocysteine concentrations [24,35].

Conclusions

This review focuses on disorders of homocysteine metab-
olism, on situations in which the metabolic mechanism is im-
paired and elucidates the mechanisms by which homocysteine
can cause endothelial dysfunction. Thereby: (1) Homocysteine
may increase oxidative stress; (2) Homocysteine may impair
endothelial function and bioavailability of nitric oxide; (3)
Homocysteine may impair vascular smooth muscle cell func-
tion; (4) Homocysteine may change extracellular matrix, col-
lagen structure and function; (5) Homocysteine may induce
a prothrombotic state; (6) Homocysteine may increase lipid
peroxidation, and increase the oxidation of lowdensity lipo-
protein; (7) Homocysteine may induce inflammation and
apoptosis.
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Abstract

Background: Atrial fibrillation (AF) is associated with a 5-fold increase in the risk of stroke and a 3-fold increase in the incidence of heart failure. The
increase in AF prevalence can be attributed both to better detection of silent AF, alongside increasing age and conditions predisposing to AF. Non-
pharmacological measures aimed at «healing» AF were initially tested in open surgery. Searching for an approach with a greater chance of success led
to the development of radiofrequency ablation (RFA). Only recently RFA technique began to be used extensively in people with AF, not being tested in
large randomized studies, with establishment of remote results.

Conclusions: Catheter ablation is used successfully in patients suffering from symptomatic paroxysmal atrial fibrillation, as an alternative to drug therapy.
Performed correctly by a trained and experienced electrophysiolologist, RFA allows us to get remarkable results, being possible suspension of treatment with
antiarrhythmic drugs and to avoid its so well known side’s effects. RFA with catheter is superior to antiarrhythmic drug therapy in preventing recurrence
in both persistent AF and in the paroxysmal AF. The success rate of RFA in experienced centers for paroxysmal AF exceeds 70% a year. RFA reintervention
is necessary in the approximately 9-20% of patients with more modest results. The frequency of major complications related to RFA is less than 5%.
The restored sinus rhythm with RFA in patients with heart failure may be associated with significant improvement in left ventricular ejection fraction.

Key words: atrial fibrillation, radiofrequency ablation.

Introduction category called de novo AF. Many patients with AF are often
asymptomatic and are diagnosed incidentally during a rou-
tine physical examination. If the patient has more episodes of
AF lasting up to seven days and that stops on its own the cat-
egory changes to paroxysmal AF. If AF lasting longer than 7
days is then known as persistent AF [7]. In this case to restore
sinus rhythm it is recommended to perform planned electri-
cal cardioversion. If the electrical cardioversion is ineffective,
contraindicated or not performed and AF continues year or
more the patient's AF is then known as permanent [8]. In
addition to the above four AF categories, which are mainly
defined by episode timing and termination, the ACC/AHA/
ESC guidelines describe additional AF categories in terms of
other characteristics of the patient [9].

Lone atrial fibrillation - the absence of clinical signs and
symptoms or echocardiographic findings of rheumatic valve
disease, ischemic heart disease, hypertension, pulmonary
heart, cardiomyopathy thyrotoxicosis or the left atrium en-
largement in patient under 60 years old.

Secondary AF - the occurrence of arrhythmias in certain
situations or directly in the acute phase of diseases, such as
during myocardial infarction, acute pericarditis, pulmonary
embolism, infectious diseases, brain trauma or thoracic sur-
gery [9].

AF is a chaotic atrial depolarization at a rate of 300-600
beats per minute and ventricular rate may vary depending on
atrioventricular (AV) conduction. On the electrocardiogram
(ECG) we have a completely irregular ventricular rhythm
and fibrillatory waves of small amplitude and different mor-

phology.
AF and atrial flutter (AFL) are two forms of supraven-

Despite good progress in the management of patients
with atrial fibrillation (AF), this arrhythmia remains one of
the most common sustained cardiac rhythm disorders and
one of the major causes of stroke, heart failure, sudden death,
and cardiovascular morbidity in the world [1]. In 2010, the
estimated numbers of men and women with AF worldwide
were 20.9 million and 12.6 million, respectively, with higher
incidence and prevalence rates in developed countries [2,3].
By 2030, 14-17 million AF patients are anticipated in the Eu-
ropean Union, with 120 000-215 000 newly diagnosed pa-
tients per year [3,4,5].

The age of patients with this disease increases progres-
sively, that currently the average age is between 75 and 85
years. This arrhythmia is associated with a 5-fold increase in
the risk of stroke and a 3-fold increase in the incidence of
heart failure. The increase in AF prevalence can be attributed
both to better detection of silent AF, alongside increasing age
and conditions predisposing to AF [1].

In many patients, AF progresses from short, infrequent
episodes to longer and more frequent attacks. With time,
many patients will develop permanent AF. In a small propor-
tion of patients, AF will remain paroxysmal over several de-
cades. Based on the presentation, duration, and spontaneous
termination of AF episodes, five types of AF are traditionally
distinguished: first diagnosed, paroxysmal, persistent, long-
standing persistent and permanent AF. If patients suffer from
both paroxysmal and persistent AF episodes, the more fre-
quent type should be used for the diagnosis [1,6].

Patients who are primary diagnosed with AF are in the
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tricular tachyarrhythmia that in different periods of time
can coexist on the same patient. Sources of rapid electrical
discharges are automatic foci localized in the left atrium
near the pulmonary veins or in a variety of other locations
through both the left or right atrium [10].

AFL is atrial tachyarrhythmia with frequency of 250-350
beats per minute. AFL foci are often localized in the cavotri-
cuspidian isthmus in the right atrium [10]. The prevalence of
AFL is less than one tenth of the prevalence of AF. AFL often
coexists with or precedes AF [1]. In typical, isthmus-depen-
dent flutter, P waves will often show a “saw tooth” morphol-
ogy, especially in the inferior leads (II, III, aVF). The ventric-
ular rate can be variable (usual ratio of atrial to ventricular
contraction 4:1 to 2:1, in rare cases 1:1) and macro-re-entrant
tachycardias may be missed in stable 2:1 conduction [11].

Non-pharmacological measures aimed at “healing” AF
were tested initially in open surgery. Searching for an ap-
proach with a greater chance of success led to the develop-
ment of ablation with radiofrequency (RFA) without the
need for open surgery, after having determined that, in many
patients, AF is initiated and / or maintained by extrasystoles
with the origin in the pulmonary veins. In the form of persis-
tent AF, pulmonary vein isolation is not sufficient to achieve
acceptable success rates but are often necessary to modify the
atrial substrate (discrete ablation and / or linear ablation).
Reintervention by RFA applies in the case of about 9-20%
of patients. The frequency of major complications related
to the ablation is less than 5%. Only recently RFA catheter
technique began to be used extensively in people with AF,
not being tested in large randomized studies, with the estab-
lishment of remote results. However, several well-conducted
randomized trials and systematic reviews have shown that
both in the persistent AF and paroxysmal AF, catheter abla-
tion is superior to antiarrhythmic drug therapy in terms of
preventing recurrences [12].

According to recent guidelines, prevention of recurrence
of AF using RFA is warranted in patients with symptomatic
paroxysmal form, RFA catheter may be considered after fail-
ure of first line antiarrhythmic drugs. Thus, in those without
structural heart disease, RFA is an alternative to treatment
by antiarrhythmic drugs if they have been found to be in-
effective. In cases where the medication with amiodarone
is the first line therapy due to the presence of contraindica-
tions for IC antiarrhythmic class RFA may be considered if
amiodarone does not work [12]. The guides are equivocal
regarding persistent AF patients. RFA can be indicated for
cases of recurrent AF with severe symptoms after the failure
of an antiarrhythmic drug. Such a recommendation is not
based on solid evidence, but is supported by small case series
and randomized trials that show that, in patients with heart
failure restoring sinus rhythm (SR), the ablation catheter can
be associated with significant improvement in left ventricular
ejection fraction [12].

Obesity may increase the rate of AF recurrence after cath-
eter ablation, with obstructive sleep apnea as an important
potential confounder. Obesity has also been linked to a high-

er radiation dose and complication rate during AF ablation
[13,14]. Notably, the symptomatic improvement after cath-
eter ablation of AF in obese patients seems comparable to the
improvement in normal-weight patients. In view of the po-
tential to reduce AF episodes by weight reduction, AF abla-
tion should be indicated to obese patients in association with
lifestyle modifications that lead to weight reduction [1,15].

Technique of Radiofrequency Ablation

RFA is a minimally invasive procedure, which is per-
formed in the electrophysiological laboratory, usually under
mild sedation and only in rare cases with general anesthesia.
Electrophysiology physician will perform femoral vein punc-
ture. Subsequently, under radiological control will be intro-
duced diagnostic and ablation catheters through the femoral
vein and inferior vena cava up to the heart (in right atrium).
Then the physician will puncture the interatrial septum to
penetrate in this way into the left atrium, the place of en-
trance of the four pulmonary veins, where he identifies the
most common sites of occurrence of AE. Responsible sites
will be identified by a special technique of cardiac “mapping”.
The catheter uses radiofrequency energy (RE) to create a le-
sion and to block the pathologic circuit that generates AF.
This procedure is called pulmonary vein isolation and is the
most common procedure used in radiofrequency ablation for
AF [16].

Under the same procedure, the physician can apply radio-
frequency energy to an area of the right atrium, which is the
cause of other arrhythmias, atrial flutter, commonly found
in patients with AE. The procedure usually takes a few hours
[16].

The objective of curative treatment of typical atrial flut-
ter is to discontinue the leadership in cavotricuspid isthmus
by providing a complete line of ablation, by drawing point
to point of some types of successive RE and obtaining sinus
rhythm. The absence of relapses is provided only in case of
a complete bidirectional block. RFA for typical atrial flutter
has a high success rate in more than 80% and low risk of re-
lapse. In case of atypical atrial flutter, success of the proce-
dure depends on the location of the circuit, and recurrences
are more frequent and can even require later antiarrhythmic
therapy. Also, atypical atrial flutter that is secondary to AF
ablation may be difficult to treat with RFA [16].

Another procedure of RFA is circumferential ablating of
left atrium, which consist in making some confluent ablative
lesions around the orifice of the pulmonary veins entrance,
usually grouped two by two, these two circles can be joined
together or with other anatomical structures (e.g.: mitral
valve ring) with additional ablation lines. These additional
lines have as a purpose left atrial flutter prevention (which
may occur especially if the ablation lines are incomplete).
The optimal ablation procedure varies from patient to patient
[16].

There is a consensus that administration of oral antico-
agulation (OAC) in peri-procedural ablation is effective in
preventing thromboembolic complications. This applies both
to patients who have an indication for long-term OAC and in
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patients with risk factors for stroke, stressing that somehow
ablation increases stroke risk in peri-procedural period [17].

According to the recommendations of the 2010 Guide-
lines, OAC long-term therapy post-ablation is recommended
in patients with a score CHA2DS2-VASc >2, regardless of the
apparent procedural success [17]. Anticoagulation should be
maintained for at least 8 weeks after ablation for all patients.
The true incidence of thromboembolic events after catheter
ablation has never been systematically studied and the ex-
pected stroke risk has been adopted from nonablation AF
cohorts. Although observational studies suggest a relatively
low stroke rate in the first few years after catheter ablation of
AF, the long-term risk of recurrent AF and the safety profile
of anticoagulation in ablated patients need to be considered.
In the absence of controlled trial data, OAC after catheter ab-
lation should follow general anticoagulation recommenda-
tions, regardless of the presumed rhythm outcome [1].

It is not uncommon to reappear arrhythmia after abla-
tion in the first 2-4 weeks. It may take 1-3 months for heal-
ing of postablation scars in order to check the success of the
procedure. In this interval antiarrhythmic therapy may be
required. Surveillance to detect recurrent AF after RFA is
important, so it is recommended that the first visit to elec-
trophysiology physician will be 3 months post-ablation, then
every 6 months during the first two years [12].

Outcome of catheter ablation for atrial fibrillation

After several procedures for catheter ablation of AF was
observed that better results are obtained in young patients
with short episodes of AF and in the absence of structural
heart disease. Sinus rhythm is found in up to 70% of patients
with paroxysmal AF and in 50% of patients with persistent
AF. Many patients require more than one ablation procedure
to obtain rhythm control. RFA reintervention is necessary in
the approximately 9-20% of patients with more modest re-
sults. It is important that before ablation procedure the pa-
tient to be well informed about the benefits and the risks.The
decision to continue treatment of AF with antiarrhythmic
drugs or with RFA always belongs to patient [1].

Complications of catheter ablation for atrial fibrilla-
tion

EURObservational Research Programme (EORP) de-
termined that the average length of hospital stay of patients
after RFA is 3 days [18,19]. The frequency of major complica-
tions related to RFA is less than 5%-7 % [20]. Intraprocedural
death has been reported, but is rare (0.2%) [1].

Possible complications post-RFA:

e Injury to vessels, nerves, organs and surrounding tis-

sues by manipulating instruments

e Renal damage or allergies

e Infection or bleeding at injection site

e Arterio-venous fistula on puncture site

e Complete AV block requiring pacemaker implantation

(under 1%);

e Pericardial effusion, cardiac tamponade

e Stroke; pulmonary vein stenosis

e Acute coronary syndrome

e Atrio-esophageal fistula especially in circumferential
atrial ablation

e Pyloric spasm and gastric hypomotility by affecting the
vagus nerve during ablation [12, 21].

Conclusions

Catheter ablation is successfully used in patients suffering
from symptomatic paroxysmal AF, as an alternative to drug
therapy. Performed correctly by a trained and experienced
electrophysiolologist, RFA allows us to get remarkable results,
being possible suspension of treatment with antiarrhyth-
mic drugs such as: amiodarone, dronedarone, flecainide,
propafenone,sotalol etc. and to avoid its so well known side
effects. RFA is superior to antiarrhythmic drug therapy in
preventing recurrence in both persistent AF and in the par-
oxysmal AE

All patients should receive oral anticoagulation for at least
8 weeks after catheter ablation. The success rate of RFA in
experienced centers for paroxysmal AF exceeds 70% a year.
RFA reintervention is necessary in the approximately 9-20%
of patients with more modest results. The frequency of ma-
jor complications related to RFA is less than 5%. The restored
sinus rhythm with RFA in patients with heart failure may be
associated with significant improvement in left ventricular
ejection fraction.

References

1. Paulus Kirchhof, Stefano Benussi, Dipak Kotecha et al. Guidelines for
the management of atrial fibrillation developed in collaboration with
EACTS. European Heart Journal 2016; 37: 2893-2962.

2. Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin
EJ, et al. Worldwide epidemiology of atrial fibrillation: a Global Burden
of Disease 2010 Study. Circulation 2014;129:837-847.

3. Colilla S, Crow A, PetkunW, Singer DE, Simon T, Liu X. Estimates of
current and future incidence and prevalence of atrial fibrillation in the
U.S. adult population. Am J Cardiol 2013;112:1142-1147.

4. Krijthe BP, Kunst A, Benjamin EJ, Lip GY, Franco OH, Hofman A,
Witteman JC, Stricker BH, Heeringa J. Projections on the number of
individuals with atrial fibrillation in the European Union, from 2000
to 2060. Eur Heart ] 2013;34: 2746-2751.

5. Zoni-Berisso M, Lercari F, Carazza T, Domenicucci S. Epidemiol-
ogy of atrial fibrillation: European perspective. Clin Epidemiol
2014;6:213-220.

6. Jahangir A, Lee V, Friedman PA, Trusty JM, Hodge DO, et al. Long-
term progression and outcomes with aging in patients with lone atrial
fibrillation: a 30-year follow-up study. Circulation 2007;115:3050-3056.

7. Levy S «Classification system of atrial fibrillation» Current Opinion in
Cardiology. 2000;15 (1): 54-57.

8. Zoni-Berisso, M; Lercari, F; Carazza, T; Domenicucci, S. «Epidemiol-
ogy of atrial fibrillation: European perspective». Clinical epidemiol-
0gy.2014; 6: 213-20.

9. Fuster V, Rydén LE, Cannom DS, «<ACC/AHA/ESC 2006 Guidelines
for the Management of Patients with Atrial Fibrillation” : Circulation.
2006 Aug 15;114(7): 257-354.

10. Valentin Fuster, Lars E. Rydén, Richard W. et al. ACC/AHA/ESC
Guidelines for the Management of Patients With Atrial Fibrillation:
Executive Summary A Report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines and the
European Society of Cardiology Committee for Practice Guidelines
and Policy Conferences Circulation. 2001;104:2118-2150.




L. Grib et al. Moldovan Medical Journal. April 2017;60(2):41-44

REVIEW ARTICLES

11. Bun SS, Latcu DG, Marchlinski F, Saoudi N. Atrial flutter: more than
just one of a kind. Eur Heart J 2015;36:2356-2363.

12. Josephson ME. Catheter and surgical ablation in the therapy of ar-
rhythmias. In: Clinical Cardiac Electrophysiology, 4th, Lippincott,
Philadelphia 2008; 319-1800.

13. Ector J, Dragusin O, Adriaenssens B, Huybrechts W, Willems R, Ector
H, Heidbuchel H. Obesity is a major determinant of radiation dose in
patients undergoing pulmonary vein isolation for atrial fibrillation. J
Am Coll Cardiol 2007;50:234-242.

14. Shoemaker MB, Muhammad R, Farrell M, Parvez B, et al. Relation
of morbid obesity and female gender to risk of procedural complica-
tions in patients undergoing atrial fibrillation ablation. Am J Cardiol
2013;111:368-373.

15. Cha YM, Friedman PA, Asirvatham SJ, Shen WK, Munger TM, Rea RF,
Brady PA, Jahangir A, Monahan KH, Hodge DO, Meverden RA, Gersh
BJ, Hammill SC, Packer DL. Catheter ablation for atrial fibrillation in
patients with obesity. Circulation 2008;117:2583-2590.

16. ChenJ, De Chillou C, Basiouny T, Sadoul N, ] Da Silva Filho, Magnin-
Poull I, Messier, Aliot E. Cavotricuspid Isthmus Mapping to Assess

Bidirectional Block During Common Atrial Flutter Radiofrequency
Ablation. Circulation 1999; 100-2507.

17. A. John Camm, Gregory YH Lip, Raffaele De Caterina et al. Roma-
nian Journal of Cardiology ,,Actualizarea ghidului de management al
fibrilatiei atriale al Societatii Europene de Cardiologie, 20127, 2013;
Vol.23, No.2: 67-88.

18. Kirchhof P, Breithardt G, Bax ], Benninger G, et al. A roadmap to
improve the quality of atrial fibrillation management: proceedings
from the fifth Atrial Fibrillation Network/European Heart Rhythm
Association consensus conference. Europace 2016;18:37-50

19. Cappato R, Calkins H, Chen SA, Davies W, et al. Updated worldwide
survey on the methods, efficacy, and safety of catheter ablation for
human atrial fibrillation. Circ Arrhythm Electrophysiol 2010;3:32-38.

20. Dagres N, Hindricks G, Kottkamp H, et al. Complications of atrial
fibrillation ablation in a high-volume center in 1,000 procedures: still
cause for concern? J Cardiovasc Electrophysiol 2009;20:1014-1019.

21. Gupta A, Perera T, Ganesan A, Sullivan T, Lau DH, Roberts-Thomson
KC, Brooks AG, Sanders P. Complications of catheter ablation of
atrial fibrillation: asystematic review. Circ Arrhythm Electrophysiol
2013;6:1082-1088.




S. Popovich et al. Moldovan Medical Journal. April 2017;60(2):45-48

OPEN aACCESS

Traumeel S - bioregulatory approach in the treatment of inflammation
*Popovich S. V.!, Katerenchuk I. P.

'Department of Research, Ukrainian Academy of Biological Medicine, Kiev, Ukraine
*Department of Internal Medicine, Ukrainian Medical Dental Academy, Poltava, Ukraine

REVIEW ARTICLES

DOI: 10.5281/zenodo.1051099
UDC: 615.276:616-002

*Corresponding authors: popovich@cascade-medical.com.ua. Received March 03, 2017; accepted April 14, 2017

Abstract

Background: In the treatment of inflammation, the action of widely used non-steroidal anti-inflammatory drugs (NSAIDs) is directed mainly to inhibit
the synthesis of proinflammatory mediators, cell migration and proliferation, as well as to stimulate the formation of anti-inflammatory agents. These
effects allow to quickly and significantly limit the severe symptoms of acute inflammation and pain. However, at the same time, NSAIDs suppress the
sanogenetic mechanism of inflammation. Absence of correction of pathogenetic mechanisms of inflammation can lead to chronic inflammation and
development of its complications (cicatricial changes, adhesions, contractures, etc.). Also, nonselectivity of NSAIDs contributes to the development of
known side effects. And inhibitors of cyclooxygenase 2, as it became known, with excess daily therapeutic dose also cause serious side effects. New
possibilities for solving this problem have already been demonstrated by the bioregulatory approach and the complex bioregulatory medicines (BRMs)
created on its principles.

Conclusions: The complex bioregulatory action of the medicine Traumeel S allows to control and optimize the course of the inflammatory process wherever
it is located and of any form. Its use contributes to the full completion of inflammation with the recovery of the structure and function of the tissue,
reduces the risk of complications and chronic inflammation. Such characteristics, combined with good tolerability (absence of side effects characteristic
to NSAIDs) make Traumeel S a simple and reliable assistant to a doctor of any specialty in the treatment of inflammatory diseases of different localization.

Key words: Traumeel S, bioregulatory approach, inflammation.

Introduction tributes to the development of known side effects. And in-

Acute inflammation is a protective reaction of the body
to infection, traumatic, postischemic, toxic, autoimmune and
other affection. Its main goal is the localization of this process
with the further restoration of the damaged tissue structure
and its function [3]. In the treatment of inflammation, the
action of widely used non-steroidal anti-inflammatory drugs
(NSAIDs) is directed mainly to inhibit the synthesis of pro-
inflammatory mediators, cell migration and proliferation, as
well as to stimulate the formation of anti-inflammatory agents.
These effects allow to quickly and significantly limit the severe
symptoms of acute inflammation and pain. However, at the
same time, NSAIDs suppress the sanogenetic mechanism of
inflammation. Absence of correction of pathogenetic mecha-
nisms of inflammation can lead to chronic inflammation and
development of its complications (cicatricial changes, adhe-
sions, contractures, etc.). Also, nonselectivity of NSAIDs con-

hibitors of cyclooxygenase 2, as it became known, with excess
daily therapeutic dose also cause serious side effects [1].

New possibilities for solving this problem have already
been demonstrated by the bioregulatory approach and the
complex bioregulatory medicines (BRMs) created on its prin-
ciples. Old name - antihomotoxic medications (AHTM).
Their peculiarity is the effect of ultra-small doses of compo-
nents of vegetable and mineral origin that contribute to the
activation of detoxification and the restoration of self-regu-
lation processes, including in relation to the course of the in-
flammatory process.

Therewith, they do not suppress the natural protective and
detoxifying mechanisms of the body [3, 9, 10, 17].

Among the BRMs, the BRM Traumeel S (injectable solu-
tion, ointment) showed great opportunities in the therapy of
inflammatory diseases [2, 9-11, 13, 14].
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P-p ans mHbekumit: P.C. B PM: Ne 22761 ot 09.09.2016. Cocras: Achillea millefolium D3; Aconitum napellusD2, Arnica montana D2, Atropa
bella-donna D2, Bellis perennis D2, Calendula officinalis D2, Echinacea D2, Echinacea purpurea D2, Hamamelis virginiana D1, Hepar sulfuris D6,
Hypericum perforatum D2, Matricaria recutita D3, Mercurius solubilis Hahnemanni D6, Symphytum officinale D6. MpoTtvBonokasanus:
annepruyeckue peakuum Ha n6GON KOMMOHEHT npenapata. MobouHble AeNCTBUA: MOMYT NPOSIBAATLCA KOXHbIE annepruyeckme peakuuu
(runepemus, 3yA KOXM), NOKpacHeHWe U OTeK B MecTe uHbekuun. Masb: P.C. B PM: N2 22627 ot 09.09.2016. Coctas: Achillea millefolium @,
Aconitum napellus D1; Arnica montana D3, Atropa belladonna D1, Bellis perennis @, Calendula officinalis @, Echinacea @, Echinacea purpurea 0,
Hamamelis virginiana @, Hepar sulfuris D6, Hypericum perforatum D6, Matricaria recutita @, Mercurius solubilis Hahnemanni D6, Symphytum
officinale D4. TIpoTuBonokasaHus: annepruyeckme peakuuu Ha no6oit KOMMOHEHT npenaparta. MoGoyHble AENCTBUA: OYEeHb PEAKO MOryT
NPORABAATLCA KOXHbIE annepruyeckme peakumu. MonHbIi nepeyeHb BO3MOXHbBIX MOBOYHbIX IDPEKTOB yKazaH B UHCTPYKLMM AN MEAULMHCKOTO
npumMeHeHus npenapara. MonHas uHGopMauus 0 NpenapaTax HaXOAUTCA B UHCTPYKLUMUAX AN MEAULIMHCKOrO npuMeHeHus. Mpounssoautens:
«Buonoruwe Xannemuttens Xeenb Mbx» (BapeH-BapeH, lepmanus). UHdopmaums O nekapcTBEHHOM CpeacTBe, NpeaHasHayeHa Aans
MeANLMHCKUX 1 hapMaLeBTUYeCKUX PpaboTHUKOB.
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Main pharmacological actions of Traumeel S: anti-inflam-
matory (not suppression of inflammation, but its optimiza-
tion only), antiexudative, regenerating, analgesic, immuno-
correcting. These properties are provided by 14 components
of plant and mineral origin in ultra-small (homeopathic)
doses (fig. 1).

The effectiveness of Traumeel S in inflammatory diseases
is confirmed by many clinical studies conducted in Germany,
Ukraine and other countries [1-17].

Traumeel S in diseases of ENT organs

Traumeel S has proven itself in the complex therapy of
rhinosinusitis, otitis, tonsillitis, nasopharyngitis, both in their
independent treatment and associated with the acute respi-
ratory viral infection (ARVI), in the prevention of bacterial
complications of ARVI [1-5,7, 8, 12, 13].

Peresadin N.A. and Dyachenko T. of the Lugansk State
Medical University compared the indicators of cellular and
humoral immunity in children with the prescription of con-
ventional treatment and therapy of BRM / AHTM. It was con-
cluded that Traumeel S, in combination with other BRMs has,
when used step-by-step, a clinically beneficial effect: the num-
ber of episodes of ARVI decreased 1.5-2 times, the manifesta-
tions of intoxication, headache and fever decreased; they were
significantly less expressed compared with the cough control
group, running nose, chest pain, sore throat. The course use of
BRMs outside the aggravation period for 1-4 years indicates
the potentiating and protective adaptation action of Traumeel
S and other AHTMs [5, 11, 12].

Specialists from Belarus (Nikolaev V. V., Sakovich A. R,,
1999) investigated the use of complex AHTMs in the treat-
ment of acute purulent sinusitis.

The results of treatment of patients with sinusitis using the
complex of BRMs (Traumeel S, etc.) and treated with classi-
cal therapy (antibiotics, antihistamines, vasoconstrictors, vi-
tamins) were compared. The study shows that the treatment
scheme for acute purulent maxillary sinusitis using BRMs is
not inferior in effectiveness to conventional treatment. At the
same time, a faster regression of the thermosymmetry indict-
ors of the nasal mucosa, normalization of the pH of the nasal
secretion associated with the decrease in the number of punc-
tures in the group of patients receiving BMRs, indicates its
undeniable advantages [15].

Traumeel S in pulmonology

Polish colleagues demonstrated that the use of a single
Traumeel S ampoule once a week in patients with corticoste-
roid-dependent bronchial asthma allows lowering the daily
dose of corticosteroids (triamcinolone) after five months
from 4.6 to 2.6 mg, and in some patients even give up it.

It is noted that the use of Traumeel S leads to an improve-
ment in the overall clinical condition of patients, an increase
in muscle strength, and also contributes to the reduction of
complications associated with prolonged corticosteroid the-
rapy [11].

Traumeel S in nephrologic diseases

In the campus of Uzhhorod State University (Kovalchuk
LA. et al, 1999), the efficacy of BMRs in the treatment of pa-
tients with chronic pyelonephritis - Traumeel S, etc. was stud-
ied. In the main group, the BMR was used along with etio-
tropic drugs (antibiotics). As control was an identical group
of patients who received treatment according to the standard
method with allopathic drugs only. In patients of the main
group, subjective improvement of the condition occurred
much earlier, the laboratory indicators were faster than in the
control group.

No signs of toxicity, intolerance, side effects of use of
AHTM were observed [16].

Traumeel S, practical recommendations

The most informative indicator describing the presence
and intensity of the inflammatory process is the concentra-
tion of the C-reactive protein (CRP) of blood serum. The in-
crease in the level of CRP up to 3-7 mg / 1 already indicates
local inflammation and serves as a criterion for the prescrip-
tion of BMR Traumeel S. The criterion for stopping to receive
Traumeel S is a decrease in the level of CRP below 3 mg /1
[6].

The studies showed there has been an increase in the ef-
fectiveness of therapy for inflammation with the combina-
tion of BMR Traumeel S injections with the local (ointment)
form. During the acute period, along with the course of in-
jections, it is recommended to apply locally ointment [2, 13,
14] (table 1).

Table 1

Recommendations for the dosage of Traumeel S when combined

with several dosage forms

Acute and subacute period

Completion of treatment
(2-4 weeks or more)

Basic BMR in case of inflammation (CRP level 3-7 mg/I)

Traumeel S 2,2ml (1 amp) i/m, s/c, i/c daily No 3-5

2,2ml (1 amp) i/m, s/c, i/c 2-3 times (up to decrease of CRP below
3mg/l)

then 3 times / day

Ointment: easily to rub in/ apply under the bandage /
apply on the affected area: on the 1st day - 5-6 times,

Ointment: easily to rub in/ apply 2-3 times / day, incl. with mas-
sage or injected with phonophoresis No 10 (daily)
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Conclusions

The complex bioregulatory action of the medicine Trau-
meel S allows to control and optimize the course of the in-
flammatory process wherever it is located and of any form. Its
use contributes to the full completion of inflammation with
the recovery of the structure and function of the tissue, reduc-
es the risk of complications and chronic inflammation. Such
characteristics, combined with good tolerability (absence
of side effects characteristic to NSAIDs) make Traumeel S a
simple and reliable assistant to a doctor of any specialty in the
treatment of inflammatory diseases of different localization.
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Monograph “Pituitary adenomas. Morphopathology and molecular profile”

Publishing company Sirius, Chisinau, 2017, 169 pages

The author: Eugen Melnic, MD, PhD, Associate Professor

Department of Morphopathology, Nicolae Testemitsanu State University of Medicine and Pharmacy
Chisinau, the Republic of Moldova

Pituitary gland volume structures are neighbourhood re-
lated with important brain assemblies (the internal carotid
arteries, cranial nerves III, IV, V, cavernous sinuses, optic
chiasm, hypothalamus, the third ventricle, etc.) causing se-
vere and progressive changes by local compression. Now, one
plausible explanation is the absence of a detailed description
regarding their biological heterogeneity, able to highlight the
molecular alterations, cellular composition and susceptibility
to treatment.

Despite adenomas are a sort of benign pathological en-
tities, they can convert severe, even life threatening by local
invasion and compression or by metabolic and cardiovascular
complications.

Pituitary adenomas molecular features, extremely neces-
sary to identify factors that may affect prognosis and treat-
ment are insufficiently studied. Except GH and PRL-secreting
pituitary adenomas which have been extensively studied in
molecular terms, other relatively rare types that show higher
aggressiveness compared to previous ones, with adverse ef-
fects on the body endocrine profile have not been fully char-
acterized.

Research direction exhibited by the author is an innovative
and current. For these reasons, this paper reports the predic-
tive study of molecular factors and probably the therapeutic
approach depending on hormonal status of pituitary adeno-
mas and determines correlations between different molecular
factors for achieving molecular subgroups, which could then
be used as prognostic and especially therapeutic markers.
Nevertheless, this paper contains preliminary data obtained
for factors such as VEGF165b fraction inhibiting VEGF that
have not been studied in pituitary adenomas until now or less
and sporadically such as EG VEGE.

The study is devided into five chapters with 325 references.

The introductory chapter highlights the importance of
recent scientific study and practice medicine.

Chapter I Anatomy and histology. The author describes
anatomical and histological data of the human pituitary struc-
ture through the new laboratory files.

Chapter II Pituitary adenomas: histopathology and
molecular profile: Controversy and certainties contains
classic histopathological examination competed later by im-
munohistochemical study of hormonal profile on paraffin
processed specimens.

A key importance have Chapters III Involvement of
growth factors and correspondents receptors in pituitary
adenomas pathology and IV Predictive factors for the di-
agnosis and therapy of pituitary adenomas. These subdivi-
sions of monograph allow radical change of treatment and
follow up of patients diagnosed with pituitary adenoma. Cus-
tomized treatment is one of the basic switches that can give
dynamic favourable results.

In Chapter V Epidemiological data of pituitary adeno-
mas hormonal profile in Moldova compared with those
in Romania. It is the first analysis of the pituitary adenomas
structure depending on geographical area, which would al-
low highlighting some environmental factors involved in the
aetiology of these tumors.

Conclusions: “Pituitary adenomas. Pathology and mo-
lecular profile” proposed by Dr. Eugen Melnic is well-done
and current study and should be printed as a monograph. The
work is intended for resident doctors, specialists in pathology,
neuropathology, neurology, neurosurgery, endocrinology,
oncology and molecular biology.

Vladimir Vataman, MD, PhD, Associate Professor
Department of Morphopathology

Nicolae Testemitsanu State University

of Medicine and Pharmacy

Chisinau, the Republic of Moldova



Moldovan Medical Journal. April 2017;60(2)

GUIDE FOR AUTHORS

The authors are kindly requested to visit our web site www.moldmedjournal.md and strictly follow the direc-
tions of the Publication Ethics and Malpractice Statement.

The articles must be sent electronically to editor@moldmedjournal.md by the author, responsible for the cor-
respondence, using the Authorship Statement Form (www.moldmedjournal/authorship-statement/.

All papers are to be executed in the following manner:

1. The manuscripts should be typed in format A4, 1.5-spaced, with 2.0 cm margins, printing type 12 Times
New Roman, in Microsoft Word.

2. The title page should include the first and family name of all the authors, their academic degrees, the name
of the department and institution from which the paper has arrived, the phone number and e-mail address of the
corresponding author.

3. The abstract should be written on the title page and limited from 220 to 240 words.

The abstract of research articles should have four parts: Background, Material and methods, Results, Conclu-
sions. The abstract of review articles should have two parts: Background and Conclusions. The abstract should
end with 3 to 6 key words.

4. The text of clinical or experimental articles (has to be less than 16 pages long) should consist of an Intro-
duction, Material and Methods, Results, Discussion, Conclusions and be followed by not more than 40 References.
The review articles must not exceed 25 pages and contain not more than 100 references.

5. The tables and figures must be typed, consecutively numbered and followed by an explanatory text. The
figures that have to emphasize a comparison or details are published in color. If colored figures are to be placed, the
author must pay an additional fee of €100 per page (1-8 figures on a page).

6. The references are to be listed in order of their appearance in the text, and the appropriate numbers are to
be inserted in the text in square brackets in proper places. The references must comply with the general format
outlined in the Uniform Requirements for the Manuscripts Submitted to Biomedical Journals developed by the
International Committee of Medical Journal Editors (www.icmje.org), chapter IV.A.9.

7. The references in the Cyrillic script should be transliterated into Latin script as follows: A-A, 5-B, B-V,
I-G, [I-D, E-E, E-E, )K-ZH, 3-Z, -1, I-Y, K-K, JI-L, M-M, H-N, O-0, [I-P, P-R, C-S, T-T, V-U, ®-F, X~
KH, II-TS, Y-CH, lII-SH, III-SCH, bI-Y, 9-E, I0-YU, J-YA, b and 'b are omitted. Immediately after the translit-
eration the translation of the title in English in the square brackets should follow. For example: Ivanov IV, Sidorov
VM, Kozlov NE Transplantatsiya organov i tkaney [Transplantation of organs and tissues]. Vestnik Khirurgii
[Messenger of Surgery]. 2010; 26(6):45-49.

Address of the Editorial Office
192, Stefan cel Mare Avenue, Chisinau, MD-2004, the Republic of Moldova
Phone: +37322 205209, +37322 244751, +37332 205877
www.moldmedjournal.md
editor@moldmedjournal.md  secretary@moldmedjournal.md
Index for subscription — 32130



