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Intensive phase efficacy of injected drugs – isoniazid and rifampicin in the treatment of
patients with lung tuberculosis and hepatobiliary pancreatic comorbidities
*E. Lesnic1, L. Todoriko2, I. Semianov2
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Chisinau, the Republic of Moldova
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Abstract
Background: One of the most important tuberculosis control action represents the effective anti-tuberculosis treatment. The standard regimens are
associated with high level of side effects, especially at patients with hepatobiliary and pancreatic co-morbidities.
Material and methods: There were studied clinical and laboratory indices of a total number of 60 new pulmonary tuberculosis cases, with proved
hepatobiliary and pancreatic comorbidities, distributed in the 1st study group, consisted of 30 patients treated with the standard anti-tuberculosis
treatment, all drugs being administrated orally and the 2nd control group, consisted of 30 patients, treated with the standard anti-tuberculosis treatment
with injected forms of first line anti-tuberculosis drugs isoniazid and rifampicin.
Results: The clinical improvement of the patient’s general state under the influence of intravenous use of isoniazid and rifampicin was confirmed by a lower
expressiveness of intoxication and bronchopulmonary syndroms, as well as by a better radiological dynamics and higher rate of microscopic convertion at
the end of intensive phase of the tuberculosis treatment. Biochemical disturbances due to tuberculosis treatment were less evident at the patients treated
with intravenous isoniazid and rifampicin, confirmed by a better rehabilitation of mathematic indices of endogenous intoxication.
Conclusions: Assessing the differences between the clinical and laboratory tolerance of tuberculosis drugs according to the way of administration, it
was proved the importance of individualization of the standard treatment at patients with hepatobiliary and pancreatic disorders by intravenous use of
isoniazid and rifampicin in intensive phase of the treatment, for improving the therapeutical effectiveness.
Key words: tuberculosis, comorbidities, treatment, injected drugs.

and permits a comparable evaluation of treatment outcomes
[9]. For standard treatment, the patients are grouped according the prior anti-TB treatment course: new patients are the
cases who have no history of a prior TB treatment or who
received less than 1 month the anti-TB drugs and previously
treated patients, includes patients who relapsed, who failed
the prior treatment and patients returned after default. The
total duration of the drug susceptible treatment at new patients
is 6 months and consists of intensive phase, lasting 2 months
and continuous phase (ambulatory phase), lasting 4 months.
During the intensive phase 4 first-line TB drugs (IHN, RIF,
PZA, EMB) are recommended and during the continuous
phase 2 drugs are used (IHN, RIF). The main form of first
line TB-drug administration is oral solid form that is used in
most of cases. Oral administration is the most simple, has a
lower price, but is associated with a higher rate of side effects
in cases with associated gastro-intestinal disorders [13]. Despite simple administration, the oral form of some drugs can
determine from minor to major side effects in certain medical
conditions (patients with liver, kidney diseases, gastro-intestinal disturbances) or associated harmful habits (alcohol
abuse). Actually used anti-TB standard regimens, established
according to WHO recommendations are associated with a
variable rate of adverse drug reactions (10–15%) diminishing
their effectiveness, due to treatment individualization according to clinical and laboratory tolerance [14]. In most cases

Background
One of the most important tuberculosis control action
represents the effective anti-tuberculosis treatment that is
the most important tool for interrupting the epidemiological
chain of infectious transmission. As well as, other aims of
specific treatment represent: the restoring of health, quality
of life and patient’s productivity, prevention of death due to
tuberculosis (TB) and relapse, and prevention of acquiring of
drug resistance [9, 15]. According to World Health Organization (WHO) Treatment Guidelines anti-TB drugs are classified into five groups, based on evidence of efficacy, potency
and drug class. First-line anti-TB drug, also called essential
first-line drugs, are recommended in a four-drug regimen,
containing: isoniazid, rifampicin, pyrazinamide, etambutol for
the treatment of drug-susceptible TB in the frame of so-called
Directly Observed Therapy (DOT) [15]. DOT by definition
means watching the patients swallowing each dose of anti-TB
drugs [9]. In the frame of actually used Directly Observed
Treatment Short Course Chemotherapy strategy (DOTS), the
anti-TB treatment is standardized, meaning that all patients
receive the same regimens, being included in well-defined
groups. The standard treatment has advantages over individualized treatment by preventing prescription errors, appropriate
appreciation of drug needs, distribution and monitoring. By
economical mean, standard treatment shows reduced costs
3
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the treatment does not show significant (major) adverse drug
effects. Clinical monitoring of the treatment is essential for
recognizing adverse drug effects [9]. As well as, it permits the
prompt and correct management of disturbances appeared
due to the TB treatment. Minor side effects (jaundice, nausea,
vomiting) permit the continuation of TB treatment with an
associated symptomatic treatment. If the patient develops a
major side-effect, the responsible drug is stopped and the patient is referred to a specialized health care facility for further
management [14]. The most frequent major side effect of the
anti-TB drugs is skin rash (itchy rash) that can be developed
by any drug: isoniazid, rifampicin, pyrazinamide, or streptomycine. Jaundice (without laboratory evidence of hepatitis)
and toxic hepatitis can be induced by isoniazid, rifampicin,
or pyrazinamide [14]. Drug-induced hepatotoxicity appears
more often in multi-drug TB regimens [13]. The single formulated isoniazid - rifampicin form reports more numerous
side effects than the form with one agent used alone [13]. The
risk of drug-induced hepatitis is increased by the associated
gastrointestinal disorders, liver and kidney diseases, alcohol
abuse, and wrong diet [13]. As well as, confusion and nervous
impairment can indicate drug-induced acute liver failure, if it
is associated with jaundice. The development of acute renal failure, purpura, as major side effects and nausea and abdominal
pain, distinguished as minor side effects permits to suspect the
involvement of rifampicin in adverse drug reaction [14]. For
the detection of the drug which induced hepatotoxic effects,
all anti-TB drugs must be stopped, and then reintroduced one
by one, at lower dosage till the establishment of the clinical
and laboratory tolerance [9]. The mechanism of liver injury is
the induction of cytochrome P450 enzyme by isoniazid and/
or rifampicin, which increases the quantity of toxic metabolite formed by another drug. In addition to this, rifampicin
impairs bilirubin uptake, resulting in elevated bilirubin levels
without elevation of transaminases [13]. For clear reasons,
patients with hepatobiliary and pancreatic disorders have
an increased susceptibility to develop drug-induced injury
that permits the individualization of the standard regimen.
Individualization of standard regimens determines reducing
of dosage, increasing of treatment duration that impairs the
efficacy and predisposes to non-adherent patient’s behavior
[10]. Spectacular, in some cases the anti-TB treatment can
cause the enlargement of lung inflammation and progression
of parenchymal destructions [6]. Such side effects are probably
due to the development of hypersensitivity to mycobacterial
antigens and development of immune disturbances, during
the first weeks of the treatment [6].
For the treatment of drug-resistant tuberculosis are used
second line anti-TB drugs. It requires extensive chemotherapy
for two years, shows a higher rate of side effects, and a lower
effectiveness. Intensive phase lasts 6 months and requires
injected drugs, such as aminoglycosydes and injected fluoroquinolones [14]. Only streptomycin, the component of aminoglycoside class is used in injected form for the treatment of
drug-susceptible tuberculosis in certain conditions (children
less than 7 years old, disseminated TB), other aminoglycosides (kanamycin and amikacin) are used in the treatment

of multidrug-resistant TB. Fluoroquinolones expose high
bactericidal activity, used in oral, as well as in injected form
in the frame of standard regimens of multidrug-resistant TB
and poli-resistant TB [14].
Despite important financial resources involved, the treatment effectiveness in Eastern European States is lower than
the European average [2, 8, 10]. Due to this, two injected
forms of first – line anti-TB drugs: isoniazid and rifampicin
are currently in the course of implementation for the treatment of susceptible TB in the intensive phase performed in
hospital conditions. According to the published data, average
of maximum concentration of 450 – 600 mg of intravenous
injected rifampicin is 22,9 ±2,3 µg/ml, that is 2,5 times higher
than the same dose administrated orally 8,9 ±1,3 µg/ ml [7].
As well as, the minimal inhibitory concentration of injected
rifampicin is 10 times lower than the oral form (0,03 and respectively 0,3 µg/ml). Considering all scientific review data,
it was identified a limited number of studies, exposing the
comparative rate of effectiveness and tolerability of first-line
injected and oral drugs in the treatment of TB in cases with
associated gastro-intestinal disorders.
Aim of the study represented the assessment of treatment
efficacy of injected forms of isoniazid and rifampicin at patients with hepatobiliary and pancreatic comorbidities.

Material and methods
A prospective, descriptive, case-control study was realized
including 60 new pulmonary infiltrative drug-susceptible
cases, with hepatobiliary and pancreatic comorbidities. The
study was performed during the period 1.1.2013 – 1.1.2014.
Patients were hospitalized in the Chernavtsy Regional Clinical Phtysiopneumological Dispensary. All selected patients
were microscopically positive for acid fast bacilli and were
treated according to the established new case category. Patients were distributed in a study group, composed of 30 cases
treated with oral forms of isoniazid and rifampicin and the
control group, composed of 30 cases treated with injected
forms of first-line anti-TB drugs (isoniazid and rifampicin).
The rest of associated first-line anti-TB drugs (pyrazinamide
2000 mg and ethambutol 1200 mg) were used in oral form.
First-line injected drugs were rifampicin (Ріфонат, «ЮріяФарм» [Rifonat, «Uriya-Pharm»], Ukraine) 30 mg/ml (600
mg) solved in 100 ml of physiological solution of NaCl and
injected intravenous; isoniazid (Бітуб, «Юрія-Фарм», [Bitub,
«Uriya-Pharm»], Ukraine) 100 mg/ml (300 mg) solved in 100
ml of physiological solution of NaCl and injected intravenous.
General established results: men vs women rate was 3/1, with
predominance of men in both groups and a medium age of
patients was established 39,6 ± 1,3 years old in SG and 38,7±
1,6 years old in CG. So, according to age and sex distribution,
the patients were similarly distributed, that permitted a comparable assessment of selected groups. Hepatobiliary and pancreatic disorders were diagnosed using abdominal echography
and liver functional tests: serum albumin, bilirubin (direct
and indirect), transaminases (ALT, AST), serum creatinine
and urea, timol test. The level of endogenous intoxication was
4
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appreciated according to Intoxication Leucocytaire Index (ILI)
Kalf-Kalif (1) and Leucocytaire Shift Yabluchianskii Index
(LSYI) (2), using the formulas [1, 5]:
ILI Kalf-Kalif = (4М+3Y+2P+S)*(P+1)/Ly+М+Е+B (1)

grade according to MRC scale, thoracic pain). The clinical
expressiveness was distributed in levels: high, moderate, low
and light. It was established that clinical state evaluated through intoxication symptomatology of patients with pulmonary
TB and hepatobiliary/pancreatic comorbidities at the end of
intesnive phase was better in CG than in SG (table 1). As well
as, the bronchopulmonary symptomatology was less expressed
in the same group after 60 days of intensive therapy.
Despite a non-significant difference of endogenous intoxication biomarkers between groups of the patients at the onset
of the study, the specific treatment changed significantly their
state. So, at the end of intensive phase of the treatment, the
intoxication index ILI K-K was lower in CG. The rest of indices
(HII and LSYI) increased in the SG due to more important
immune disturbances developed at those patients (table 2).

Normal value = 0,3-1,5 Conventional Units (c.u.).
LSYI = Е+B+P+S/limphocytes +monocytes (2)
Where: M – monocytes, Y – young neutrophyles, P –
plasmocytes, S – segmented neutrophyles, Ly – lymphocytes,
E – eosinophyles, B – basophyles. Normal value = 1,5 – 2,2
Conventional Units (c.u.).
Hematological Index of Intoxication (HII) was calculated
according to the formula (3) [4]:
HII = ILI * KESR *KL (3)
Where KESR is the correctional coefficient calculated
according to erythrocyte sedimentation rate: KESR = 1, if the
ESR is < 5 mm/hour, KESR increases by 0,1 unit for each 5
mm/hour if the ESR is between 5 mm/hour and 30 mm/hour,
increases by 0,2 unit for the each 5 mm/hour if the ESR is above 30 mm/hour. KL is the correctional coefficient calculated
according to leucocytes quantity. If the leucocytes quantity is
till 5 * 106/ml the KL is 1 unit and increases by 0,1 unit if the
leucocytes quantity is more than 8 * 106/ml.
Lymphocytes Index was approved as being the report of
lymphocytes to neutrophyles: LyI=Ly/N; Normal value = 0,50,65 Conventional Units (c.u.).
For statistical assessment were used the methods of:
comparision, synthesis and discriminant analysis. Microsoft
Excel XP and SPSS were used for performing quantitative
and qualitative assessment. The degree of conclusion was
established to be <0,05.

Table 1

Expressiveness of the clinical state at the end of intensive
phase of TB treatment
Intoxication sdr
Index

Bronchpulmonary sdr

SG
(n=30),%

CG
(n=30), %

SG
(n=30), %

CG
(n=30), %

Light

56,7

73,3*

50

80*

Low

33,3

26,7

36,7

13,3*

Moderate

10

-

10

6,7

High

-

-

3,3

-

Average t°С

37,4±1,1

37,1±0,4

Legend: * - statistical difference between SG and CG, n – number
of cases.

Results and discussion

Radiological dynamics under the influence of different
forms of anti-TB drugs and duration (60, 90, 120 days of
intensive phase) showed a more evident difference between
groups of patients. So, the injected first-line drugs (RIF and
HIN) established a conclusive positive dynamics (resorbtion
of parenchimal infiltrates, reduction of lung tissue destructions) in CG than in SG after 2 and 3 months of the treatment
(table 3).

Clinical efficacy of injected/oral forms of first-line antiTb drugs isoniazid and RIF was assessed after 2 months of
treatment according to specially developed symptomatology
scale of intoxication syndrom (included such clinical signs: asthenia, anorexia, loss of weight, underweight/cachexia, fever/
subfebril temperature, night sweats) and bronchopulmonary
scale (included: cough, expectorations, hemoptysis, dyspneea

Table 2

Comparative expressiveness of the endogenous intoxication biomarkers
Index

Sample group
(n=20) M±m

Study group
(n=30) M±m

Control group
(n=30) M±m

1

2

1

2

ILI K-K c.u.

1,3±0,5

1,6±0,05

1,8±0,07

1,55±0,07

1,5±0,05*

HII c.u.

1,9±0,46

2,1±0,06

2,99±0,07#

2,13±0,07

2,3 ±0,07*

LSYI c.u.

1,8±0,05

2,1±0,06

2,83±0,05#

1,95±0,05

2,1±0,05*

LyI c.u.

0,6±0,76

0,55±0,06

0,38±0,05

0,46±0,06

0,43±0,05

Legend: ILI K-K – Intoxication Leucocytaire Index Kalf-Kalif, HII – Hematological Index of Intoxication.
LSI – Leucocytaire Shift Index М.І.Yabluchyanskiy, LyI – Lymphocytes Index.
# Statistical difference between the index before (1) and at the end (2) of the intensive phase of the treatment within the group.
* – Statistical difference between SG and CG, sample group – group of healthy individuals.

5
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Table 3

Radiological evolution under different forms and duration of TB treatment
60 days (n=60)
Groups

90 days (n=31)

120 days (n=6)

Positive

Negative

Positive

Negative

Positive

Negative

%

%

%

%

%

%

Study group

23,3

3,3

50

21,4

50

25

Control group

47,3*

13,3*

72,7*

45,4*

100

100

Legend: * - statistical difference between SG and CG, n – number of cases.

Table 4

a higher microbiological convertion in CG than in SG (table
4). After 3 months of intensive phase, treatment failure was
established at 6,7% of patients of SG.
Impact on the general state and laboratory tolerance of
TB-drugs used by different ways (injected or orally) at patients
with hepato-biliary and pancreatic comorbidities was assessed
through serological indices of albumine, bilirubine, transaminases, urea, creatinine and timol reaction. No differences
were assessed before starting the treatment.
At the end of the intensive phase a higher level of albumine
was established in CG. Timol test established a more elevated
result in SG than in CG and indicated a higher drug-induced
hepatotoxicity of oraly adminstrated TB drugs. The established fact was proved by the conclusive elevation of bilirubine
and transaminases in SG at the end of intensive phase. In CG
elevation of serological biomarkers was established, but the
statistical threshold was not achieved.
Imagistic exploration of the hepatobiliary system established increasing of the right liver lobe at 80,0% of all investigated patients by 0.7 ± 0,71 mm and resulted in a total length
15,1 ± 1,21 mm, the left liver lobe increased at 73,3% cases
by 0,82 ± 0,12 mm with a total length 11,2 ± 2,7 mm, the
signs of diffuse liver damage, expressed as hyperechogenic
changes and increase of the portal vein size were identified
at 68,3% cases.

Microbiological dynamics under different forms and
duration of TB treatment
60 days
(n=60)

90 days
(n=31)

120 days
(n=6)

Treatment
failure

%

%

%

%

Study group

36,7

73,7

75

6,7

Control group

60*

91*

100

-

Groups

Legend: * – statistical difference between SG and CG, n – number
of cases.

Table 5
Biochemical dynamics under different forms and
duration of TB treatment (M±m)
Biochemical
Indices
Albumine (g/)l

Bilirubine (µmol/l)

ASAT (mmol/l)

АLAT (mmol/l)

Urea (mmol/l

Creatinine (kmol/l)

Timol test (c.u.)

Groups

1

2

SG

72,1±0,59

64,8±0,41

CG

72,4±0,81

71,7±0,67*

SG

15,1±0,46

20,3±0,91#

CG

14,9±0,44

16,8±0,48

SG

0,41±0,015

0,58±0,016#

CG

0,40±0,011

0,45±0,013

Conclusions

SG

0,48±0,014

0,63±0,019

CG

0,45±0,012

0,51±0,018

SG

5,2±0,22

5,4±0,11

CG

5,1±0,18

5,2±0,15

SG

83,5±0,85

91,8±1,23

CG

81,4±0,53

89,1±1,02

SG

3,45±0,22

5,10±0,21#

CG

3,7±0,29

4,31±0,32*#

Assessing the differences between the clinical and laboratory tolerance of TB drugs according to the way of administration, it was proved the importance of individualization
of the standard treatment at patients with hepatobiliary and
pancreatic disorders by intravenous use of isoniazid and
rifampicin in intensive phase, for improving the quality of
the TB treatment.
The clinical improvement of the patient’s general state
under the influence of intravenous use of isoniazid and
rifampicin was confirmed by a lower expressiveness of intoxication and bronchopulmonary syndroms, as well as by a
better radiological dynamics and higher rate of microscopic
convertion at the end of intensive phase of the TB-treatment.
Biochemical disturbances due to TB treatment was less
evident at the patients treated with intravenous isoniazid and
rifampicin, confirmed by a better rehabilitation of mathematic
indices of endogenous intoxication.

Legend: # statistical difference between the index before (1) and at
the end (2) of the intensive phase of the treatment within the group,
* – statistical difference between SG and CG.

Microbiological assessment, through smear microscopy is
essential tool for the treatment monitoring according to DOTS
strategy. So, a conclusive difference between the groups was
obtained at the end of 2nd and 3rd months of treatment, with
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Young obstetrics and gynecology doctors – a valuable potential
in overcoming the deficiency of specialists and decreasing of the maternal
mortality rate in the districts of the Republic of Moldova
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Abstract
Background: Synthesis of opinions about the quality of the professional training, barriers encountered in career growth and existing motivational factors
for young specialists, provided by the residents in the field.
Material and methods: The study involves 80 residents of obstetrics and gynecology. A 31-item questionnaire was elaborated to conduct the study. The
answers that participants provided were processed with the following software: Statistical Package for the Social Sciences (SPSS 20) and Microsoft Office
Excel 2010.
Results: Most of the young specialists that have received a professional training, which relies in considerable amounts on public financial resources, do
not want to be employed in district-level medical institutions, in spite of the fact that these institutions are in urgent need of medical specialists. This is
a difficult situation which can cause major problems in providing medical assistance to the citizens. The reduced possibilities of administrating highly
qualified medical assistance will eventually increase the maternal and prenatal mortality.
Conclusions: The career prospects of the residents in the public health system are highly insufficient and the employments in the rural areas are not
enough attractive. As a consequence, it makes it challenging to assure an even repartition of young specialists in the obstetrics and gynecology field, in
the most of the country’s districts.
Key words: resident, district, medical institutions, employment, prospect.

of medical staff in order to meet the expected performances
and increase the accessibility to highly qualified medical services. The documents under consideration are the following:
“Strategy for the development of Nicolae Testemitsanu State
University of Medicine and Pharmacy for 2011–2020”; “The
plan of improving the medical and pharmaceutical education

Introduction
In the Republic of Moldova exists a collection of documents, which are predestinated to help manage the needs
and evolution of the public health services. The following
documents focus particularly on controlling the sufficiency
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in the Republic of Moldova for 2011-2020”; “National Health
Policy for 2007–2021”; “Strategy for developing the health
system for 2008–2017” and others [1, 2, 3, 4, 5].
Nevertheless, in the recent years, the assistance of the Mother and Child healthcare department encounters permanent
decrease of obstetrician-gynecologists. The level of sufficiency
of these specialists for the entire population is below the average level of the European countries. An increasing migration of
personnel out of the medical system and an uneven repartition
of medical specialists in the districts have been established in
the prejudice of rural areas [6].
It is well known that the potential staff of the institutions
consequently determines the quality of health services and
therefore the rate of maternal mortality, which in the recent
years has no tendency of diminishing [7].
The professional training of obstetrician-gynecologists in
the Republic of Moldova takes place during the postgraduate
studies, according to the system of residency that lasts 4 years
and is provided by Nicolae Testemitsanu State University of
Medicine and Pharmacy. In the period of 2009–2014, 75 young specialists (men 10, women 65) were trained to become
obstetrician-gynecologists, which represents an average of
12,5 per year. 39 (52%) fresh graduated specialists were hired
in the public medical institutions, 26 (67%) of them in the
Municipality of Chisinau. The actual demand for obstetrician-gynecologists, in the public medical institutions, for the
year of 2014 was a total number of 80 specialists, as reported
by the Ministry of Health [8].

The average age of participants is 29.5 ± 1.25 years. It is
important to remark, that by the time of graduation, every 5th
resident will reach the age of 35.
In the first year of residency, the rate of married respondents is 48.1 ± 5.59%, while by the the 4th year of residency
this percentage increases up to 68.8 ± 5.18% (t = 2.7172, p <
0.01). Regarding the year of study the proportion of married
and unmarried residents is the following: for the 1st year –
1.0:1.1, for the 2nd year – 1.3:1.0, for the 3rd year – 2.5:1.0 and
the 4th year – 2.2:1.0. Figure 2 demonstrates the correlation
between marital status of the resident and the year of study.

Fig. 2. The correlation between marital status of the resident and
the year of residency (%).

The rate of respondents having children is higher in the
first 2 years of residency (1st year – 40.7% and 2nd year – 37.5%),
with an average of 36.2 ± 1.88%.
Another interesting aspect to be analyzed is the residence of the participants, hence the 1st year residents have their
residence in the rural areas of the country – 33.0 ± 5.26%;
by the 4th year of study the rate decreases insignificantly
to 24.5 ± 4.81% (t = 1.1931, p > 0.05). It is necessary to
add that 58.0% of the residents in the 1st year have their
residence in the Chisinau Municipality and 8.0% in the
Balti Municipality (fig. 3).

Material and methods
The study involves 80 residents of obstetrics and gynecology, who were divided into 4 groups in different years of
study. A 31-item questionnaire was elaborated to conduct the
study. The answers that participants provided were processed
with the following software: Statistical Package for the Social
Sciences (SPSS 20) and Microsoft Office Excel 2010.

Results and discussion
A total amount of the obstetrician-gynecologists residents,
in different years of study, participated in the research: 1st year
– 27 (34.0%), 2nd year – 16 (20.0%), 3rd year – 21 (26.0%),
4th year – 16 (20.0%). The proportion of male and female
participants is 1:8; the repartition on the gender criteria is
represented in fig. 1.

Fig. 3. Respondents are structured, considering the place of
residence and the year of residency criteria (%).

The rate of students practicing their residency at the
district-level institutions grows significantly: between the 1st
year (33.3 ± 5.27%) and the 4th year (56.3 ± 5.55%) (t = 3.0067,
p < 0.01); the rate of those practicing the internship in the
medical institutions of Chisinau Municipality, declines from

Fig. 1. Data are structured, considering the gender of the
resident in correlation with the year of residency (%).
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66.7 ± 5.27% (in the 1st year) to 12.5 ± 3.69% (the 4th year)
(t = 8.4199, p < 0.001).
Analyzing the data from the questionnaires, one concludes
that the majority of participants, independently of the year of
study, prefer the tuition at the medical institutions of Chisinau
Municipality to the one at the district-level institutions. The
resulted situation can be qualified as a “scissors phenomenon“:
the further one advances in the residency period, the more
rises the positive consideration of the district-level institutions (the 1st year – 7.40 ± 2.85% , the 4th year – 25.0 ± 4.84%,
t = 3.2033, p < 0.01) and vice versa for the municipality-level
medical institutions (the 1st year – 92.6 ± 2.93%, the 4th year
– 75.0 ± 4.84%, t = 3.1111, p < 0.01) (fig. 4).

Fig. 6. Participants confessing regret for choosing
the obstetrician-gynecologist profession in correlation
with the year of residency (%).

The participants in the study stated explicitly the causes
for regretting studying the obstetrician-gynecologist profession. It must be mentioned that these causes have high rates
which have been prioritized as follows: on the first place is
the difficulty of assuring a decent life standard (rn = 0.958),
on the second place are the long and irregular hours of work,
especially at night shifts (rn = 0.929), on the third place are
the causes related to personal health disturbances (rn = 0.913),
and on the fourth place are the highly stressed situations
encountered in the professional activity (rn = 0.845) (table 1).
Table 1
Main reasons for regretting the chosen career in opinion
of residents of obstetrics and gynecology

Fig. 4. The evaluation of the participants on quality of studies in
correlation with the location of the medical institutions (%).

When asked to evaluate the main cause for choosing the
obstetrician-gynecologist carrier, residents of all 4 groups of
participants mentioned the humanity asset of this profession
(96.3%; 87.4%; 90.4% and 62.4% as it follows ) and only few
ones spoke of other reasons and motivations like: family tradition (6.3% – the 4th), need of becoming a specialist (6.3%
– the 2nd; 12.5% – the 4th), advice of the relatives (6.3% – the
2nd; 4.8% – the 3rd; 12.5% – the 4th), random choice (3.7% – the
1st; 4.8% – the 3rd; 6.3% – the 4th) (fig. 5).

At this moment I am not able
to assure a decent living
Psychological difficulties
(stressful situations)
Physical overload (especially
the night duty)
Risks for personal health

Fig. 5. Reasons for choosing the obstetrician-gynecologist
career, according to the answers of the participants (%).

Abs.

λ

rn

Place

9

11.3

0.958

I

2

2.5

0.845

IV

5

6.3

0.929

II

4

5.0

0.913

III

Fig. 7. The residents that would choose to study obstetrics and
gynecology again, if they had the chance to.

The majority of participants (84.1 ± 4.09%) do not regret
choosing this profession. But the rate of those eventually regretting the choice tends to increase, starting from the 1st year
(3.7 ± 2.11%) until the 4th year (18.8 ± 4.37%) (t = 3.1125, p
< 0.01), with the highest rate for residents in their 3rd year of
study (28.6 ± 5.05%) (fig. 6).

Approximately 70.0% of the respondents confirmed that
they would choose the same career if they got to choose again.
Among them, the highest rate of 77.8 ± 4.65% is represented
by the residents in the 1st year of study and the lowest, of 57.1
9
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± 5.53%, by the residents in the 3rd year (t = 2.8648, p < 0.01).
However every 4th participant was not able to give a concrete
answer, most of them – residents of the 3rd year (33.4 ± 5.27%).
A categorical negative answer came from an average of 6.5 ±
2.76% residents participating in the questionnaire, the highest
rate of 9.5 ± 3.28% being observed by the residents in the 3rd
year (fig. 7).
The participants specified as well other difficulties
they encounter during the time of their residency. Every
3rd resident in the 2nd and 4th year of study (31.3 ± 5.18%),
identified their lack of knowledge as an obstacle. Another
difficulty is related to the lack of experience and some curious questions arise from this problem, according to the
year of residence. When 81.5 ± 4.34% of the participants
in the 1st year encounter this problem, there is, however, a
simple explanation to that – they are at the beginning of
their path, but if residents in the 3rd year (85.7 ± 3.91%)
and the 4th year (62.5 ± 5.41%) complain of insufficient
practical experience, the situation becomes confusing. The
third problem pointed out by the participants has to deal
with the relationships between residents and physicians;
average rate amounts 30.5 ± 5.15% , with the highest rate of
43.8 ± 5.55% for the residents in the 4th year and the lowest
rate of 18.5 ± 4.34% for residents in their 1st year of study.
Each third resident in the 4th year of tuition answered that
they encountered no difficulties (31.3 ± 5.18%) (fig. 8).

Fig. 9. Evaluation of the quality of the theoretical preparation
during residency, regarding the opinion of the residents (%).

The answers provided by the participants evoked alarming
results, considering the practical preparation during the residency. Every second respondent in the 2nd, 3rd and 4th year
of residency (43.8 ± 5.54% in the 2nd, 3rd and 56.3 ± 5.55% in
the 4th year) finds the practical preparation incomplete for
an independent future activity as a physician. Up to 20.0% of
residents in the 2nd, 3rd year of study have selected the “don’t
know” answer to this question (18.8 ± 4.37%) (fig. 10).

Fig. 10. Estimation of the quality of practical preparation
of students during residency regarding the opinion
of the residents (%).

The situation regarding the tuition of medical specialists
during their residency turns out to be pessimistic as long as
the ”lack of motivation and the incertitude for the future“
constitutes an average of 55.3 ± 5.56%, with the highest rate
for the residents in the 2nd year of tuition (67.0 ± 5.26%) and
the lowest rate for those studying in the 1st year of residency(46.0 ± 5.57%). Lack of confidence in one’s own abilities
is characteristic for 10.5 ± 3.43% of the residents, with more
detailed classification depending on the year of studying: the
1st year – 4.0 ± 2.19%, the 2nd year – 17.0 ± 4.19%, the 3rd year
– 16.0 ± 4.09% and the 4th year – 5.0 ± 2.44%.
The residents have selected the following strengths of
the educational system, concerning the residency programs:
management of theoretical seminars, involvement in practical
activities, and positive attitude of the medical staff. A great
number of participants picked out the “involvement in practical activities” answer, with an average rate of 90.5 ± 3.28%.
This statistics is almost equal for all residency periods. Every
second participant, studying in the 2nd and 4th year (52.3 ±
5.58%), considers that the program’s strength relies on the
theoretical seminars and among the participants studying in

Fig. 8. Difficulties residents encounter during their residency in
the obstetrics and gynecology field.

The residents in the 4th year of tuition are 1.7 times more
likely to assess the theoretical preparation of residency as
insufficient to function independently in a medical institution
(62.5 ± 5.41%) rather than satisfactory (37.5 ± 5.41%) (t =
3.2659, p < 0.01). Among residents in the 3rd year, the same
situation has a rate that is 1.8 times higher: insufficient (52.4
± 5.58%), satisfactory (28.6 ± 5.05%) (t = 3.1606, p < 0.01).
Every second participant (50.0 ± 5.59%), in his/her 2nd year of
residency, considers that the practical provided preparation,
in order to perform an independent activity in the future, is
adequate enough. Each second participant (55.6 ± 5.55%),
in his/her 1st year of residency couldn’t select the adequate
answer to the question. Figure 9 illustrates all the possible
given answers.
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the 1st and 3rd year only 31.6 ± 5.19% (t = 2.7133, p < 0.01).
The positive attitude of the medical staff towards the residents
is however decreasing: for the students attending the 1st and
the 2nd years of residency the rate is 43.0 ± 5.54%, comparing
to those attending years the 3rd and the 4th 11.0 ± 3.49% (t =
4.8871, p < 0.001). The participants that expressed the need
for a new-elaborated and simplified program for the residency
period constitute an average of 13.2 ± 3.78% (fig. 11).

and 4th years, 6.3 ± 2.72% of students would work in districtlevel institutions. Every second participant in the 2nd year of
residency is planning to work as a medical specialist abroad
(50.0 ± 5.59%), following every third participant in the 4th year
(37.4 ± 5.41%) and every fifth resident in the 3rd year (24.0
± 4.77%), this summarizing makes up an average of 30.6 ±
5.15% of the residents (table 2).

Fig. 11. Strengths of the educational system, concerning
the residency programs, regarding the answers
of the participants in the questionnaire (%).

Fig. 12. Interest in proceeding to doctoral studies,
according to the year of residency (%).

An average of 43.0 ± 5.54% respondents, attending the 1st
year of study, believe that 3.5 years is a sufficient time for the
duration of residency in order to become a qualified medical
specialist in the field; the participants attending the 2nd year
of study – 4 years (61.0 ± 5.45%); the residents attending the
3rd year of study –3 years (48.0 ± 5.59%); the residents in their
last year of tuition think that 2 years of residency would be
sufficient (42.0 ± 5.52%).
Attitude of the participants towards an eventual proceeding to the doctoral – high level studies appears to be positive
for the average of 69.0 ± 5.17%, with the highest rate among
residents in the 4th year (87.5 ± 3.69%) and the lowest rate (56.3
± 5.55% ) among participants in the 2nd year of their studies.
Only residents in the 2nd year (12.5 ± 3.69%) and 3rd year
(28.6 ± 5.05%) of residency do not express interest in scientific
researches. Figure 12 illustrates all the possible given answers.
During the process of questionnaire we analyzed with
an increased interest the future orientation of the residents
regarding their professional activity. Consequently we structured the data as it follows: participants that prefer to work
further in Chisinau Municipality (63.5 ± 5.38%) regarding
their year of residency, have the highest rate for residents in
the 1st year – 77.8 ± 4.65% and in the 4th year – a percentage
of 56.3 ± 5.54% has been registered. No participants in the
3rd year of residency opted to continue their carrier in district-level medical institutions, while for residents in the 2nd

Aspects and factors that have caused the lack of eagerness
when it comes to working in district-level medical institutions,
which are in urgent need of medical specialists, arises interest
for a thorough research. Residents of the 4th year, in 80.0 ±
4.47% of cases pointed on the lack of broad opportunities
for carrier growth, followed by the inferiority of medical
equipment at the district-level medical institutions and the
low earnings (58.0 ± 5.52%); 54.0 ± 5.57% of the respondents
emphasized the absence of living conditions and (42.0 ±
5.51%) the unemployment of the husband/wife. The answers
provided by the residents between the 2nd and the 4th years of
tuition have the equal hierarchy, but lower rates, which are
represented in figure 13.

Fig. 13. Main factors that have caused the reluctance
towards working in district-level medical institutions
in the opinion of respondents (%).

Table 2

Future plans and orientation of the participants regarding their professional activity (%)
1st year

2nd year

3rd year

4th year

χ2, gl, p

In Chisinau

77.8±4.65

43.7±5.55

76.0±4.77

56.3±5.54

21.7 gl=3.0 p<0.001

In the district-level medical institutions

11.1±3.51

6.3±2.72

0.0±0.00

6.3±2.72

6.2 gl=3.0 p>0.05

Abroad

11.1±3.51

50.0±5.59

24.0±4.77

37.4±5.41

18.2 gl=3.0 p<0.001
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activity of the health system and a good operating assistance
of the Mother and Child healthcare department.

Conclusions
The career prospects of the residents in the public health
system are highly insufficient and the employments in the
rural areas are not enough attractive. As a consequence, it
makes it challenging to assure an even repartition of young
specialists in the obstetrics and gynecology field, in the most
of the country’s districts.
Most of the young specialists that have received a professional training, which relies in considerable amounts on
public financial resources, do not want to be employed in
district-level medical institutions, in spite of the fact that
these institutions are in urgent need of medical specialists.
This is a difficult situation which can cause major problems in
providing medical assistance to the citizens. The reduced possibilities of administrating highly qualified medical assistance
will eventually increase the maternal and prenatal mortality.
The health system in the Republic of Moldova lacks good
functioning methodology in plan development, monitoring
and controlling of human resources. The system confronts
the absence of a realistic motivation for the medical specialists and the existing professional preparation demonstrates
insufficiency.
All of the mentioned above implies some reorganizational
proceedings in the tuition system of medical specialists as
well as in the management of medical staff. It requires the
implementation of special methodologies in planning and
foreseeing the evolution of medical staff availability, in correlation with the socio-economic development of the country.
Creating a multidimensional system of monitoring the medical staff, would allow controlling the professional development
of medical specialists in the fields which will allow a prolific
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Abstract
Background: In this study was determined the frequency of T102C polymorphism of the 5-HTR2A gene and its impact on the mental state of the patients
with RA according to sex and gene variant polymorphism.
Material and methods: Molecular genotyping was performed using the technique of polymerase chain reaction. The degree of depression severity in
the examined according to the Hamilton Anxiety Rating Scale was assessed. The levels of reactive and personal anxiety were defined according to the
scale of Spielberger.
Results: In the study, we found that in women with RA was significantly less common homozygous СС as compared to male patients (p <0.05), and the
clinical picture of patients with RA women with TT and TC genotypes there were significantly more frequent symptoms of fatigue, autonomic anxiety
and depressive disorders (DS), high state, trait anxiety and symptoms of severe depression (p <0.001), whereas in women with CC genotype were found
mild symptoms of DS. Our results showed that patients with RA men with genotype TC and TT, compared with women’s characteristics, revealed mild
to moderate severity of DS, and RA men patients with genotype СС did not demonstrate the symptoms of depression (p <0.05).
Conclusions: Depressive disorders with high levels of state and trait anxiety that affect significantly the course and manifestations in women with genotype
TC and TT were detected in the vast majority of patients with RA.
Key words: rheumatic arthritis, polymorphism, serotonin receptor gene 5-HTR2A T102С.

The object of this work was to study the influence of polymorphic variants of serotonin receptor 5-HTR2AT 102C
gene on mental status of patients with rheumatic arthritis
depending on sex.

Introduction
Prolonged course of rheumatic arthritis (RA) leads to
changes in life style and interests of patients, decrease of social and material status as well as the development of mental
disorders [1]. It is demonstrated in the work of Y. K. Sikalo
and N. A. Stanislavchuk [2] that patients with RA have complicated dynamics of mental disorders adversely influencing
the course and prognosis of underlying disease. Depression
and anxiety are the main manifestations of mental disorders.
The most common conception of anxiety and depressive disorders is serotonin theory. Serotonin plays the major role in
regulation of neuroendocrine rhythms, vascular tone, mood,
sleep, appetite; it influences the behavior (including social),
mood and emotions of a person [3]. Recent studies showed
the disturbances in serotonergic system status to be associated with a number of psychopathologic phenomena [4]. The
current knowledge of such mental disorders as depression
and anxiety in RA patients demonstrates their significance
in decrease of social adaptation of these patients, worsening
of their social functioning. At the same time the relationship
between mental disorders and clinical and social-psychological characteristics of RA patients is studied insufficiently [5].

Material and methods
120 RA patients, 90 females (75.0%) and 30 males (25.0%)
were studied. Their age ranged from 18 to 75 years, the mean
age being 51.5±12.04 years. The distribution of genotype
frequency of 2A serotonin receptor HTR2A T102C gene was
determined in 100 patients taking a course of treatment at N.
I. Pirogov Regional Clinical Hospital of Vinnitsa, Ukraine.
Clinical characteristics of patients depending on genotype
and sex are given in table 1.
Clinical diagnostics was made on the basis of ACR/EULAR
criteria of 2010 [6]. Polymorphic sites of T102C in promotor
regions of 5-HTR2A gene were determined by isolating genomic DNA with phenol-chloroform method using the kit
for DNA/RNA isolation from blood serum or plasma (SPF
“Li-Tech”, Russia). Polymorphic sites of T102C gene were
amplified with polymerase chain reaction.
Table 1

Clinical characteristics of RA patients, included in the study, depending on genotype and sex
Sign

RA patients (n=100)

ТС (n=53)

ТТ (n=28)

СС (n=19)

Females, n (%)

73 (73.0)

42 (79.2)

21 (75.0)

10 (52.6)

Average age, females, years (M±SD)

51.6±12.0

49.5 ±10.8

55.6±13

51.7 ±12.2

27(27.0)

11 (20.8)

7 (25.0)

9 (47.4)

Average age, males, years (M±SD)

49.2±11,8

51.7±14.9

50.0±5.0

45.6±11.5

Seropositive RF, females, n (%)

45 (61.6)

19 (45.2)

17 (80.9)

9 (47.4)

Seropositive RF, males, n (%)

23 (85.2)

9 (81,8)

6 (85.7)

8 (88.8)

Males, n (%)
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pending on sex showed that average values of state (p=0.0006)
and trait (p=0.0135) anxiety in females with TC, were significantly higher than those in male patients with TC genotypes.
At the same time in groups of male patients with TC and CC
genotype there was a tendency to the increase of average value of SA in male patients with TC (p=0.085) in comparison
with males CC. Besides in women with TC genotype there
was significantly higher of SA values (p=0.0007) as compared
to female patients with CC and TT (p=0.002) genotype. The
data are presented in table 3.
Table 3
Indices of state and trait anxiety in RA patients with
different variants of polymorphic sites of T102C gene
depending on sex Ме [LQ;UQ]

Examination of patients included: study of complaints,
medical history and anamnesis vitae as well as the factors
influencing psycho-emotional status of patients. Objective
study of RA patients was done according to routine methods.
Anxiety level was assessed by Spielberger State-Trait Anxiety
Scale (STAI) [7]. Depressive status and depression severity
were evaluated by Hamilton Depression Rating Scale (HDRS)
[8]. Statistical data processing was done with Statistical package for Windows v. 8.0 using parametric and nonparametric
methods. Modified Pearson’s Chi-Squared criterion (p) was
used to check the correspondence of empiric distribution of
genotype frequency to theoretically expected Hardy-Weinberg
equilibrium (steady distribution). Yates’ continuity-corrected
Shi-Squared test for small samples as well as two-tailed Fisher’s
exact test (F) was used in pair-wise comparison of allele and
genotype frequencies in studied groups. Differences were
considered significant if significance value was 95% (p<0.05).

Results and discussion
Study of genotype frequencies of polymorphic loci T102C
of 5-HTR2A gene in RA patients depending on sex and
according to Hardy-Weinberg distribution demonstrated
heterozygous TC genotype to occur in 57.5% of females and
40.8% of males, homozygous TT genotype – almost with the
same frequency in both sexes while homozygous CC genotype – more frequently in males than in females (p<0.01,
respectively). The data are presented in table 2.
According to data received by Spielberger questionnaire
among RA patients only 9 patients (7.5%) showed low level of
state anxiety (SA) and 14 patients – low level of trait anxiety
(TA) while moderate anxiety, both state and trait, was determined in 47 (39.2%) and 42 (35.0%) patients, respectively. The
majority of patients (64 -53.3%) demonstrated high level of
anxiety, both state and trait.
The analysis of SA and TA levels showed that irrespective of
patients’ genotype average indices of state 47.0[41.0;51.0] scores
and trait 44.0[36;48] scores anxiety appeared to be higher in females than those in males – 38.0[32;45] and 38.0[34;44] scores,
respectively – with no significant difference between them. High
level of anxiety, both state and trait was observed significantly
more frequently in females than in males: SA – 58.9% and 36.7%
of patients (χ12=4.46, р=0.0346); TA – 63.3% and 23.3% of patients
(χ2Y=12.9; р=0.0003), respectively.
The analysis of SA and TA indices in groups of patients
with different variants of polymorphic sites of T102C gene de-

Genotype

Sex

ТС

ТТ

СС

State
anxiety
(scores)

F

49.0
[46.0;54.0]**

42.0
[37.0;48.0]*

33.5
[30.0;42.0]**

М

36.0
[32.0;45.0]

41.0
[38.0;45.0]

38.0 [30.0;45.0]

F

45.0
[36.0;48.0] #

44.0
[39.0;48.0]*

37.0
[32.0;42.0]*

М

36.0
[34.0;39.0]

42.0
[34.0;48.0]

41.0
[37.0;44.0]

Trait
anxiety
(scores)

Notes: * - confidence level р<0.01 between groups of female and/or
male patients; # - confidence level р<0.05;
** confidence level р<0.001.

The data received in the course of study provided evidence
that women with TC genotype had high SA levels significantly
more frequently than moderate levels – 71.4±7.0% versus
28.6±6.9%, (р<0,001), and there were no cases of low anxiety
levels among women with this genotype. Among male patients
with TC genotype there was a tendency to the increase of the
number of patients with high SA level (p=0.092) as compared
to those with low SA level. There were no significant differences in this index between RA patients, both women and
men, with TC genotype. Among women with TT genotype
moderate and high SA levels occurred with similar frequency
-42.9% and 57.1% (р>0.05), respectively, and there were no
patients with low anxiety level. At the same time 71.4% of men
with TT genotype showed the signs of moderately evident SA
and the tendency (p=0.052) to decreased number of patients
with high and low SA levels by contrast to patients having
moderate anxiety levels which occurred with similar frequency
Table 2

Genotype frequency of polymorphic loci T102C of 5-HTR2A gene in RA patients depending on sex (%)
Locus

Sex

n

M

27

Genotypes

Alleles

ТC

TT

CC

40.8 %

25.9 %

33.3%

χ2 =0.88; p = 0.348; Fisher’s exact test: p = 0.348 | F(ST) = 0.330

Т102С
F

73

57.5%

28.8%

χ2 = 2.3; p= 0.129; Fisher’s exact test: p = 0.125 | F(ST) = 0.411
14

13.7%

T

C

53.7 %

46.3%

57.5%

42.5%
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in 14.3%, respectively. Significant increase of the number of
female patients with high anxiety level in comparison with
male patients was established between female and male groups
with TT genotype - 57.1% and 14.3% (р<0.05), respectively.
High SA level was determined in 50.0% of women and
33.3% of men with CC genotype while low and moderate
levels – in 20.0% and 30.0% of women and 22.2% and 44.4%
of men, respectively. No significant difference of this index
between the groups of female and male patients with CC
genotype was detected.
High TA level was diagnosed in women with TC genotype
significantly more often than low one – 52.4% versus 16.7%
(p<0.001) and moderate – 52.4% versus 30.9% (p<0.05),
respectively, while 54.5% of men with TC genotype had low
TA level, 27.3% and 18.2% - high and moderate levels, respectively. The tendency (p=0.092) to the increase of number of
patients with low TA level was observed between the groups
of patients with high and moderate TA levels.
No patients had low TA level both among women and men
with TT genotype while in women with TT genotype high TA
level was seen significantly more often than moderate one –
85.7% versus 14.3% (p<0.001), and in men moderate TA level
was detected significantly more often than high one – 71.4%
versus 28.6% (p>0.05). Between the groups of female and
male patients there was significant increase of male patients
with TT genotype and moderate TA level in comparison with
female patients (p<0.01) as well as significant increase of female patients with high TA level by contrast to men (p<0.01).
Among female patients with genotype CC high TA level
was detected in 50.0%, moderate – in 40.0% and low – in
10.0% of women. There was a tendency to the increase of the
number of women with high TA level (p=0.062) as compared
to patients with low TA level. Among men with CC genotype
there were no patients with low TA level while patients with
moderate TA level occurred significantly more often than
those with high TA level – 88.9% versus 11.1% (p<0.01). Moderately evident TA was detected significantly more often in
men with CC genotype than in women – 88.9% versus 40.0%
(p<0.05) while women showed the tendency to the increase
of the number of patients with high TA level by contrast to
men (p=0.086), respectively.
The results obtained showed depressive disorders (DD)
of various degree of severity in 105 (87.5%) RA patients
by Hamilton depression scale. According to this scale 55
patients (45.8%) had mild manifestations of DD, 33 patients
(27.5%) - moderately severe, 11 patients (9.2%) – severe and
6 patients (5.0%) – extremely severe signs. Incidence of DD

in patients with RA depending on sex was determined, it
being significantly higher in women than in men – 83 (92.2%)
versus 22 (73.3%).
Average values of depression by Hamilton scale in women
and men ill with RA with TT and CC genotypes appeared to
be nearly identical without any significant differences in the
values (p>0.05). The corresponding data are given in table 4.
The analysis of depressive disorders indices in groups
of patients with different variants of polymorphic sites of
T102C gene depending on sex showed that average values
of depression by Hamilton scale (p=0.0001) in females with
TC, were significantly higher than those in male patients
with TC genotypes. At the same time in the group of female
patients with CC genotype there was significant decrease of
DD as compared to female patients with TT (p=0.02) and TC
(p=0.015) genotype. The analysis of depression by Hamilton
scale indices in groups of patients with different variants of
polymorphic sites of T102C gene depending on sex showed
that average values DD in male patients with TT genotype
(р=0.0036 and р=0.0004, respectively), were significantly
higher than those in male patients with TC and CC genotypes.
In female patients with TT genotype moderately severe DD
occurred significantly more often (42.9±10.8%) than in patients
with no signs of depression (4.8±4.7%, р<0.01), patients with
signs of severe depression (14.2±7.6%, р<0.05) and extremely
severe depression (9.5±6.4%, р<0.05). There was no significant difference in values between groups of female and male
patients with TT genotype. No signs of extremely severe DD
were found among men with TT genotype.
In female patients with CC genotype mild DD occurred
significantly more often (70.0±14.5%) than in patients with
no signs of depression, patients with signs of mild and severe
depression having similar frequency -10.0±9.5% (р<0.05). In
66.7% of RA male patients with CC genotype signs of mild
depression occurred and 33.3% of patients had no signs of
depression. There was no significant difference in values between groups of female and male patients with CC genotype.
No signs of extremely severe DD were found among men and
women with CC genotype. Besides, no signs of mild and moderately severe DD were detected in men with CC genotype.

Conclusions
The study found out that RA female patients with TC
genotypes had high levels of state and trait anxiety indicating
evident psychoemotional stress with development of persistent anxiety as a trait of character. The presence of psychoemotional stress in female and male patients with CC genotype
Table 4

Indices of depressive disorders in RA patients with different variants of polymorphic sites
of T102C gene depending on sex Ме [LQ;UQ].
TC genotype

ТТ genotype

СС genotype

F

М

F

М

F

М

14.0
[11.0;17.0]

8.0
[6.0;8.0]**

15.0
[12.0;18.0]

16.0
[12.0;18.0]

10.0
[8.0;13.0]

9.0
[7.0;12.0]*

Notes: * - confidence level р<0.001 between groups of female and/or male patients.
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was suggested by signs of moderately severe anxiety were
detected. Moderately severe and severe depressive disorders
were common in women with TT genotype while the majority
of women with TC and CC genotypes as well as men with CC
genotype had mild depressive disorders.
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Abstract
Background: World experience in providing medical assistance to victims of trauma indicates high efficiency of telemedicine methods in organization
of medical care to trauma victims and an effective and adequate implementation of therapeutic and diagnostic measures.
Material and methods: We made some analyses of the necessity of the telemedicine consultation and control in 1150 patients with multisystem injuries
which assisted 1000 victims in the medical institutions of the second level and 150 victims in the third level institutions. We studied the necessity for
the assistance in the diagnosis, recommendations for treatment, and dynamic control. We explored the effectiveness of telemedicine on the example of
110 patients.
Results: The use of telemedicine technology in the process of care in patients with polytrauma is appropriate in medical institutions of the second level.
There is a difference between the need and feasibility of telemedicine technology in institutions of the 2nd and the 3rd levels with the second level there
is a need for treatment guidelines. The use of telemedicine technology can increase the survival of the affected by 14.5% by optimizing the provision of
emergency medical care.
Conclusions: Conditions of Ukraine’s health care system, do not allow providing full medical and diagnostic care in all medical institutions of Ukraine.
Therefore, there is request to continue consulting practitioners in damage control specialty, dynamics of treatment, as well as providing opportunities to
discuss and select the optimal therapeutic and diagnostic management.
Key words: telemedicine, multiple traumas, victims.

World experience in providing medical care to victims
of trauma indicates high efficiency of telemedicine methods
in the organization of medical care to victims of trauma and
effective and adequate implementation of therapeutic and
diagnostic measures.
In fact, the current situation of the health system of Ukraine does not allow for a full medical and diagnostic care in all
medical institutions of Ukraine [5]. Therefore, there is a need
for constant counseling practitioners with specialty in damage
control dynamics of treatment and who enable discussion and
selection of optimal therapeutic and diagnostic measures. The
above is only possible when using telemedicine techniques,
which ensure interoperability of health care institutions at
various levels.

Introduction
World experience of care to trauma victims demonstrates
the high efficiency of the methods of telemedicine in the organization of care to trauma victims, and effective and adequate
implementation of therapeutic and diagnostic activities [1].
The actual conditions of the health system of Ukraine do
not allow a full medical diagnostic aid in all medical institutions of Ukraine [2, 3].
There is therefore a need for constant consultation practitioners majoring in damage control dynamics of treatment,
as well as providing opportunities to discuss and select the
optimal therapeutic and diagnostic activities [4].
The increase in the number of severity and types of injuries
leads to the necessity of highly skilled, highly specialized and
high-tech medical care for patients with polytrauma.
16
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Advisory services to provide recommendations on treatment of victims are needed at the second level and it is near
35.24%. Additional help for the dynamic control is 19.02%
or 10.78% of the total array and is ranked on the third place.
Thus, it should be noted that the main problem can be solved
by consultation with highly qualified specialists in the field of
injury problems. Recommendations for treatment take 1.5
times less, when this technology is used and in a dynamic
control 2.7 times less. Expert analysis of cases showed, that
the vast majority of aid could be accelerated and provided by
using telemedicine technology.
Analysis of the data presented in table 2 indicates that the
vast majority of consultative and diagnostic assistance could
be provided via telemedicine technology. While studying the
need for advisory assistance in the third level institutions we
found that this was required only by 20.06%. The distribution
of aid is given in table 3.
As seen from table 3, the structure needs to conduct additional measures. Level 3 is different from the establishments
of the 2nd level. Firstly, only 20.06% need additional advice,
secondly, first is the need for consultative assistance for the
treatment of victims who make up 90.32% or 18.67% of the
array.
Diagnostic measures constitute only 35.48% of the array
needs or 7.33% of the array.
Almost 19.35% of the panel needs dynamic control of the
treatment, or 4% of the array.
Telemedicine techniques can be applied to a limited extent.
As shows the data from the table 4, the use of telemedicine
technology as a method to perform additional advice is only
for 20% of diseases. The most necessary substitution is in the

Material and methods
We made some analyses of the necessity of the telemedicine consultation and control in 1150 patients with multisystem
injuries which assisted 1000 victims in the medical institutions of the second level and 150 victims in the third level
institutions. We studied the necessity for the assistance in
the diagnosis, recommendations for treatment, and dynamic
control. We explored the effectiveness of telemedicine on the
example of 110 patients.
All calculations were conducted according to the criteria and requirements of evidence-based medicine by using
computer technology, with all provisions and findings being
within probabilities.

Results and discussion
The study found that the advice actually require 82% of the
victims who were given medical treatment in medical institutions of the second level, and 36% of victims who received
assistance in the third level institutions (tab. 1).
Table 1
The victims who were given medical treatment
Events

The share in
the array of
needs (%)

The share
of the total
array (%)

Rank

Help in diagnosis

52,56

45,10

1

Recommendations for
treatment

35,24

25,13

2

Dynamic control treatment

19,02

10,78

3

Table 2

Consultative and diagnostic assistance that could be provided via telemedicine technology
Events

Need

Expert possibility for such
measures
37,80
31,06

The possibility of using
telemedicine
68,74

Rank

Diagnostic

52,56

45,10

Treatment

35,24

28,90

26,10

21,40

74,05

1

2

Dynamic observation

19,02

15,60

15,12

12,40

65,19

3

Table 3

The need for advisory assistance in the third level institutions
Events

The share in the array of needs (%)

The share of the total array (%)

Rank

Help in diagnosis

35,48

7,33

2

Recommendations for treatment

90,32

18,67

1

Dynamic control treatment

19,35

4.00

3

Table 4

Comparative characteristics of the use of telemedicine technology in diagnosis and treatment
Events

Need
The needs

Experts taking action
Gen.

The needs

The possibility of using
telemedicine

Rank

Gen.

Diagnostic

35,48

7,33

12,9

2,67

36,36

1

Treatment

90,32

18,67

12,9

2,67

14,29

2

Dynamic observation

19,39

4,00

16,66
0,322

0,6

16,67

3
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the 3-rd level. There is a need for a correction and guidelines
of the treatment and diagnostics principles at the third and
the second levels.
3. The use of telemedicine technology can increase the
survival of affected by 14.5% by optimizing the provision of
emergency medical care.

diagnosis of injuries. The therapeutic assistance was needed
in half of cases. Therefore, there is a real need for consultant
call in the third level structures. Analysis indicates that the
use of telemedicine technology is most appropriate in health
care institutions of the second level.
The use of telemedicine technology to provide health
care, organization and implementation of therapeutic and
diagnostic measures in 110 patients with polytrauma, who was
given medical care in the second level institutions, has proven
that expert estimated figures are fully confirmed. The use of
telemedicine technology enhanced the survival of victims by
14.55% due to the improvement of the quality of diagnosis,
optimization of the characteristics of therapeutic techniques,
reduction of clinical decision-organizational solutions for
conducting Clinical Diagnostic measures.
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Conclusions
1. The use of telemedicine technology in the process of
care in patients with polytrauma is appropriate in medical
institutions of the second level.
2. There is a difference between the need and feasibility of
telemedicine technology in institutions of the 2-nd level, and
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Abstract
Background: Surgical treatment of focal muscular dystonia, despite all achievements of modern neurosurgery, and auxiliary methods of diagnostics,
continues to cause more questions, than gives answers. The main challenge for all who uses denervation techniques in treatment of spastic wryneck (SW)
is accurate identification and the fullest exclusion of the dystonic muscles which take part in the formation of complex of symptoms of SW.
Material and methods: 32 patients with torticollis were enrolled into the study. All enrolled patients underwent 75 microsurgical denervations of dystonic
muscles, including 32 selective denervations of contrlateral sternocleidomastoid muscle, 28 selective posterior ramisectomy of C1-C6 roots (Bertrand’s
procedure), 15 denervations and myotomias of dystonic muscles of omo-trapezoid triangle (DMOTT).
Results: The outcome evaluation was conducted via neurological examination and Toronto Western Spasmodic Torticollis Rating Scale (TWSTRS)
questionnaire. The outcomes showed decrease of severe torticollis (up to 0%), severe disability decreased to 0%, light disability increased from 0% to
60.71%. DMOTT strongly affected, thus improved, the outcomes.
Conclusions: Initial indicators of weight of a current of SW with torticollis decreased to zero that once again emphasize efficiency and adequacy of the
interventions chosen the denervation and surgical targets. Easy severity prevailed at all patients in the remote terms of supervision – 60.71% that managed
to be reached performance of DMOTT. Thus, the carried-out microsurgical interventions, in particular DMOTT, allowed us to reach positive result (in
the context of decrease in weight of a course of a disease) at 100% of patients with T.
Key words: muscular cervical dystonia, spastic wryneck, torticollis, microsurgical denervation.

Spastic wryneck (SW) – a focal form of muscular dystonia
(D) which is shown by the tonic, clonic or tonico-clonic spasms of muscles of a neck which lead to temporary or continuous
compelled position of the head and neck.
Prevalence of focal forms of muscular dystonia by results
of the conducted researches in the countries of the European

Introduction
According to Sitthinamsuwan B. et al. [8] the resection
of peripheral nerves has to be the main, primary method
of surgical treatment of uncomplicated cases of the spastic
torticollis (ST).
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I (TWSTRS (I)) we observed at 2 (6.25%) patients, moderate
severity – at 22 (68.75%) and extrem severity – at 8 (25%). 26
patients (81.25%) at the time of inclusion in research considered themselves people with hard T invalidization, 6 (18.75%)
– with the average level of an invalidization (by TWSTRS (IІ)).
To patients with T 75 surgical interventions of denervation
of spasmodic muscles were executed. Out of them 32 (42.66%)
– denervation contralateral (in relation to turn of the head)
a sternocleidomastoid muscle, 28 (37.33%) – an ipsilateral
back cervical ramisectomy of C1-C6 of backs (BCR) and 15
(20%) – contralateral denervation of muscles of omo-trapezoid triangle (DMOTT).
DMOTT – implies a denervation and a miotomy of a
muscle which raises a corner of a shovel (LS) and m. splenius
capitis (MSC). Forward branches of C3-C4, derivatives of a
cervical texture were the main sources of an innervation of the
muscles stated above. DMOTT was developed in our clinic,
and its efficiency is confirmed with results of the conducted
research.
Collecting primary results of surgical treatment began not
earlier than in 14 days (early results) after the termination of
all planned stages of a surgical denervation that corresponded to the moment of the patient’s leaving the hospital, and
included an assessment of clinical and neurological data,
questioning on TWSTRS. When collecting late results (till
1 year after carrying out the denervation interventions) and
remote results (2 years after carrying out the denervation
interventions) we performed careful clinical and neurological
examination and questioning on TWSTRS. Moreover, clinical
and neurological inspection and collecting of biographical
particulars were carried out at any moment of the patient’s
addressing the clinic. The maximum term of supervision over
the patient after performance of all stages of denervation of
microsurgical interventions made up11 years, on average 5
years ± 2 months.
Questioning provided determination of the severity of
SW (TWSTRS (І)) and invalidization level (TWSTRS (ІІ)) –
collecting the early, late and remote results of microsurgical
denervation interventions.
Assessment of the severity of SW by (TWSTRS (І)) envisaged questioning of the patient and assessment by himself his
own state on the basis of 6 indicators: the maximum excursion
of the head and neck in 3 main planes; duration of pathological installation/tension of muscles for 24 hours; existence
or absence of trigger points which are capable to facilitate the
patient’s condition; shoulder elevation degree, active volume
of movements; time throughout which the patient is able to
hold a head/neck in neutral situation. The score of indicators
defined severity of SW: 0-10 points – easy severity, 11-25
points – average, 26-35 points – heavy degree of SW.
Assessment of the level of an invalidization of the patient
(TWSTRS (ІІ)) implied an assessment by himself of own
state by score system – activity in 6 typical environments:
work, daily activity, and reading, driving, and watching of
the TV, activity outdoors. The score of indicators determined
invalidization level: 0-10 points – easy invalidization, 11-20
points – average level, 21-30 points – heavy invalidization.

Commonwealth makes up from 5,7 to 29,5 cases per 100
thousand population [2,6,1]. SW belongs to the most widespread forms of focal dystonias. According to Kandel E. I. [3]
idiopathic SW makes up to 63% of all cases of SW. On average
from 8 to 10 new cases of SW per 100 thousand populations
are registered yearly. [4].
Conservative therapy of SW is directed first of all at the restoration of neyrotransmitery balance in subcrustal structures
of a brain. Therapy by botulinum toxin – a hemodenervation
of muscles which take part in the formation of complex of
symptoms of SW – is effective in 70-85% of cases, despite
quite unstable and, sometimes, quite short-term effect [5, 9].
Surgical treatment of focal muscular dystonia, despite all
achievements of modern neurosurgery, and auxiliary methods
of diagnostics, continues to cause more questions, than gives
answers. The main challenge for all who uses denervation
techniques in treatment of SW, is accurate identification and
the fullest exclusion of the dystonic muscles which take part in
the formation of complex of symptoms of SW. It is considered
that exactly those surgeons who take into account all variety
of features of an innervation of back group of muscles of a
neck and their role in realization of turn of the head, achieve
the best results [7].
The main approaches and the list of denervation procedures are known for a long time: the purpose is formulated,
targets are defined, and surgical interventions are developed
and introduced in practice [7]. The extensive experience of
treatment of patients with the SW various forms is saved up,
the list of complications was considerably decreased. Despite
all aforesaid, results still remain far from an ideal: there is a
high risk of the residual phenomena and, sometimes, even recurrence of a disease [9, 7]. Having analyzed own accumulated
experience, we developed essentially new approach to staging
(sequence) of surgical interventions and expanded not only
the range of targeted muscles, but also significantly improved
a denervation technique. Such approach to treatment of SW
allowed us to improve significantly results of microsurgical
denervation at patients with torticollis (T).

Material and methods
The study is based on the analysis of surgical treatment
of 32 patients with torticollis who stayed for treatment in restorative neurosurgery department of A. P. Romodanov State
Institute of Neurosurgery (Kiev, Ukraine) from 2002 to 2014.
The total of patients with torticollis that took part in
research made up 32 patients. Age groups of patients looked
as follows: patients of young age (21-44 years) – 0, average
(45-59 years) – 24 (75%), and advanced age (60-74 years) – 8
(25%). Prevailed the male patients: 24 men (75%) and 8 women (25%). According to the duration of the existing disease
patients were distributed as follows: 9 (28.1%) patients – more
than 5 years, 21 (65.6%) – from 5 to 2 years, 2 (6,25%) – less
than 2 years suffered from T. To 14 patients (43.75%) with T at
a pre-hospital stage therapy botulinum toxin with insignificant
and/or temporary effect was prescribed. Easy initial severity
of SW by Toronto Western Spasmodic Torticollis Rating Scale
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considerable, though partial regress of sensitive deficiency. At
5 patients (45.83%) the dysesthesia considerably worsened
the quality of life and it significantly reflected in indicators an
invalidization. The number of patients who in the analysis of
late results considered that the severity of the course of their
disease decreased, made up 1 patient. It should be noted that
in the analysis of late results, we didn’t observe a clear tendency to the reduction of the severity of the disease course
at patients with T. The analysis of late results on the basis of
data of questioning patients with T allowed to determine the
following changes in invalidization levels. 6 patients with the
initial grave level of invalidization moved to group with the
average level of invalidization. It is necessary to emphasize
that we observed an accurate tendency of decrease in the
level of invalidization at patients with T in dynamics: so, the
initial grave level of invalidization was observed at 81.25%
of patients, in the analysis of late results – at 71.48%. In the
analysis of late results, the average level of invalidization made
up already 28.57% at initial indicators of 18.75%.
In the analysis of the remote results at 15 T patients (all
those who underwent DMOTT) we noted essential regress of
clinical and neurological symptomatology of SW: the tone of
denervated muscles was absent, position of the head and neck
came nearer to the physiological. EMG investigation didn’t
find pathological dystonic activity of denervated muscles. At
all 12 (50%) patients at the time of discharging from clinic
was observed dysesthesia in C2 innervation zone, though we
didn’t observe full regress of sensitive deficiency. At 3 patients
(12.5%) out of 24 at the time of discharging the dysesthesia in
C2 innervation zone remained, and we observed considerable,
but, nevertheless, partial regress of sensitive deficiency. At 5
patients (45.83%) the dysesthesia considerably worsened the
quality of life that was reflected in invalidization indicators.
The number of patients, who in the analysis of the remote results considered that severity of their disease decreased, made
up 17 patients. So, 7 patients with an initial grave course of SW
moved to the group of patients with an easy course of SW. 10
patients with moderate severity of SW course moved to the
group of patients with an easy course of SW. It is necessary to
emphasize that namely 15 patients with T for whom DMOTT
was carried out, constituted the largest group that had the
cource of SW considerably decreased: 7 patients with initially
heavy and 8 with moderate severity of SW course. Thus, we
observed a precise tendency of decrease in severity of a disease
at patients with T in dynamics: so, initial heavy degree was
observed at 25% of patients, average – at 68.75%, and in the
analysis of the remote results of heavy degree of SW course
wasn’t observed – 100% decrease in the indicator. Moderate
severity accounted for already 39.28%, the light course was observed at 60.71% – the group increased by 17 patients (fig. 1.).
In the analysis of the remote results, we found close statistical
connection between the change of gravity of the course of the
disease and the carried-out surgical interventions (χ2=21,465;
χ2critical=9,21; p <0,01). In other words, in the analysis of the
remote results we found statistically considerable influence
of the carried out surgical denervation interventions on the
reduction of severity of the disease in patients with T.

Statistical data processing, received as a result of the
conducted research, was carried out as follows: criterion χ2
Pearson was determind for the purpose of detection of a link
between factorial and productive signs. So, terms during
which the analysis of results was carried out (before and after
carrying out interventions of microsurgical denervation) were
factorial signs in our research. Productive – 3 degrees/levels
of the severity of invalidization while the assessment of the
early, late and remote results.
All statistical calculations were made by means of the Excel
program from the software package of “Mіcrosoft Offіce 2003”.

Results and discussion
All denervation interventions at patients with T were
followed by 2 main types of complications: a dysesthesia in
a dermatome which autonomous innervation is provided by
C2 spinal nerve; infectious complications from an operational
wound.
The total complications accounted for 26 cases: among
them the dysesthesia in a zone of an innervation of C2 of a
spinal nerve after carrying out BCR – 24 considerably prevailed (92.3%). Infectious complications in the postoperative
period were observed at 2 patients (7.69%).
In the analysis of early results (till 14 days), we observed at
12 patients (37.5%) with T clinical and neurological regress of
SW symptomatology: the tone of dystonic muscles which had
been denervated was absent, position of the head and neck was
approaching the physiological one. At 7 patients (21.87%) the
clinical and neurological picture was followed by the expressed
pains in postoperative wounds (in particular after BCR) that
considerably complicated the assessment of regress of SW
symptomatology – patients tried to keep compelled postures.
The number of T patients who in the analysis of early results
considered that degree of a course of their disease decreased,
made up 2 (6.25%) patients. It should be noted that 4 T patients (12.5%) with initial average severity of SW refused to
undergo further stages of surgical denervation, considering
that their state considerably improved after a denervation of
a contralateral sternocleidomastoid muscle.
In the analysis of late results at 15 T patients we noted
only insignificant regress of clinical and neurological symptomatology of SW: the tone of ipsilateral denervated dystonic
back cervical and paravertebral muscles (BCPVM) was raised,
rotation of the head and neck in the direction of muscles with
the raised tone, an elevation of a shovel and shoulder was
observed. EMG investigation revealed pathological dystonic
activity of ipsilateral LS and, in general, muscles of omo-trapezoid triangle of a neck. We suggested carrying out DMOTT
to all 15 patients for the decrease in the tone of the dystonic
muscles of omo-trapezoid triangle – all patients agreed to
undergo denervation surgery.
At 12 patients (50%) at the time of discharging from the
hospital the dysesthesia in C2 innervation zone was observed,
but we didn’t observe full regress of sensitive deficiency. At
3 patients (12.5%) out of 24 who at the time of discharging
still had the dysesthesia in C2 innervation zone, we observed
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Fig. 1. Dynamics of change of severity of the course and levels of invalidization at patients with torticollis.

It is necessary to emphasize that we found statistically significant connection between the gravity of a course of a disease
and the late and remote results (χ2=27,125; χ2critical=9,21; р
< 0,01). It means that we observed statistically reliable reduction of disease severity in the remote terms of follow-up in
comparison with late terms of it. In a time interval between
the follow-up terms stated above, 15 patients underwent
DMOTT that allowed reducing statistically authentically the
severity of SW course with T. Relative indicators prove that
carrying out DMOTT allowed reducing the gravity of the
course of the disease at 100% of patients. The analysis of the
remote results allowed us to determine the following changes
in invalidization levels at patients with T: 16 patients with
the initial grave level of invalidization moved to the group of
patients with the light level of invalidization. 4 patients with
the initial grave level of invalidization moved to the group of
patients with the average level of invalidization. 1 patient with
the initial average level of invalidization moved to the group of
patients with the light level of invalidization. All 15 patients to
whom DMOTT was carried out, were included into the group
of patients whose initial heavy level of invalidization changed
for the light one. We observed a distinct tendency of decrease
in the level of invalidization at patients with T in dynamics:
initial grave level of invalidization was observed at 81.25%, in
the analysis of the remote results – the grave level of invalidization after all carried-out stages the denervation interventions
wetre not realized any more. We didn’t observe the initial light
level of invalidization among patients; in the analysis of the
remote results it made up 60.71% that meant more than by 60
times exceeded initial indicators. In the analysis of the remote
results, we found close statistical connection between levels
of invalidization and the carried-out surgical interventions
(χ2=44,401; χ2critical=9,21; р < 0,05). In other words, we
found statistically significant influence of the denervation
interventions on the decrease in the level of invalidization
in patients with T. Also we found statistically significant link
between invalidization levels, the late and remote results
of surgical treatment of T (χ2=37,474; χ2critical=9,21; р <
0,01). It means that statistically reliable decrease in the level

of invalidization in the remote terms in comparison with late
terms of follow-up was observed – DMOTT to 15 patients was
carried out at the time interval stated above.

Conclusions
Initial indicators of gravity of SW course with T decreased to zero; this once again emphasizes the efficiency and
adequacy of the chosen denervation interventions and surgical
targets. Light severity prevailed at all patients in the remote
terms of the follow-up – 60.71% that was managed to be
achived by the performance of DMOTT. Thus, the carried-out
microsurgical interventions, in particular DMOTT, allowed
us to get positive results (in the context of the decrease in the
severity of the course of the disease) at 100% of patients with T.
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Abstract
Background: The number of children with perinatal exposure to human immunodeficiency virus (HIV) in Ukraine is increasing, and the problems of
nursing and treatment of those children are important. Rotavirus intestinal infections are common among young children and also children with perinatal
exposure to HIV (PEH), and may have a hard course and negative influence on child’s development.
Material and methods: We examined 40 children with PEH and 20 children without HIV and the features of their physical, psychomotor development
аnd the course of acute intestinal infections in those groups.
Results: There was found that intestinal rotavirus infection had heavier and longer course for children with PEH, and it aggravated the underlying disease.
We tested changes in medical diagnostic algorithm, including the determination of procalcytoninum, the use of lactose mixtures and antibiotics. There
was found significantly positive impact on the course of intestinal infection and recovering process.
Conclusions: Feeding with high adapted mixture the children with PEH reduced the risk of acute intestinal infections (AII). Using of antibiotics on the
basis of determining the level of procalcytoninum for treatment of AII in children with PEH may improve the course of AII and accelerate their recovery.
Key words: children, perinatal exposure to HIV, procalcytoninum, rotavirus.

and laboratory tests (general blood analysis, blood chemistry
analysis, scatoscopy, a rotatest, the determination of procalcitoninum (PCT)).

Introduction
There are more than 50 000 children in Ukraine with intestinal infections per year. At least 25 to 50% of gastroenteritis
in children under five years old was caused by rotavirus (RVI)
[2, 7, 11, 12]. Therefore, more pediatricians in their practice
are faced with the problem of treatment of diarrheal syndrome
in children with human immunodeficiency virus (HIV). Recently, more attention is paid to the defeat of the digestive tract
in HIV-infected children [1, 5, 7]. As shown in several studies
of HIV-uninfected children of HIV-positive women they had
significantly more common intestinal infections compared
with the control group [13, 14, 16]. But if the correction with
probiotics is possible in group of HIV-negative children [1],
for the HIV - positive children and children with HIV with
not yet certain status it creates a problem.
Objective: To increase the efficiency of differential diagnosis, treatment and prevention of diarrhea syndrome in
children with perinatal exposure to HIV by studying the most
common etiology, clinical course, characteristics of nutrition.

Results and discussion
The physical development of children born to HIV-infected mothers at birth is primarily responsible for gestational
age. Then the number of children with low and very low
physical development increased.
We found by comparing the anthropometric parameters,
such as height, weight, perimeter of the chest, of children with
PEH and healthy children that apparently healthy children developed normally, with a tendency to the formation of excess
weight (25% ) or carrying excess weight (7.5%). At the same
time, children with PEH had a lack of body weight (60%) or
extremely underweight (27.5%) (fig. 1).

Material and methods
We examined 40 infants with perinatal exposure to HIV
(PEH) and 20 infants without exposure to HIV and the features of their physical, psychomotor development аnd the course
of acute intestinal infections in those groups. The children
with PEH were treated in Lviv regional center for the control
and prevention of HIV-AIDS from 2010 to 2013. The control
group consisted of 40 children aged 1 to 2 years (mean age,
18 ± 3 months.) without PEH. Children of the control group
were hospitalized in the Uzhgorod infectional hospital with
RVI diagnosed from 2010 to 2013.
We interviewed parents of children in both groups. Also,
children from both groups held general clinical examination,
evaluation of physical and psychomotor development, diet

Low

Below average

Average Above average

High

Fig. 1. Comparison of physical development of children with
PEH and children without PEH (abs).
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At the same time, the study of feeding the children with
PEH showed that their nutrition was significantly different
from nutrition of healthy children and recommendations
on nutrition for young children. All the children with PEH
according to the protocol were bottle-fed. A large proportion
of children were fed by non-adapted formula milk (72.5%),
which was accompanied by an increase in the frequency of
functional disorders of the digestive system (constipation,
flatulence, regurgitation and vomiting). Those disorders were
observed in all children with PEH during the first year of life.
Another feature of the feeding of children with PEH was
later introduction of complementary foods. The introduction
of complementary foods was carried out after proper terms
by an average of 5,2 ± 0,6 months. Children with PEH during
the first year of life obtained mainly milk or infant formula,
milk porridge and mashed potatoes. Meat products, fresh
fruits and vegetables, even in the form of mashed potatoes
were introduced in 12 children (30%) from the tenth to twelfth month of life, in 28 children (70%) - during the second
year of life. The parents attributed this difficulty in cooking
such consistency that the child is able to consume, as well as
significant problems with child addiction to the new taste
sensations (the introduction of new food). According to the
qualitative and quantitative composition of solid food it usually does not comply to the needs of the child, in addition, the
consistency of the food was liquid, rubbed (homogenized),
the food is subjected to prolonged mechanical and thermal
processing, which could result in lost large amounts of vitamins and trace elements.
When analyzing the cases of diseases of children with
PEH, we found that 29 (72.5%) children can be attributed to
a group of sickly ones. Thus, during the first year of life, 16
children (40%) were sick for 5 times, 15 ones (37.5%) – for 6
times, 9 children (22.5%) – for 7 times. There were 52 acute
respiratory infections cases, 34 cases of bronchitis and 28
cases of pneumonia.
Usually regurgitation appears in the second half of the 1st
month of life, on the 2nd month of life the intensity and the
frequency increase and are held at the maximum level of up
to 5-6 months of age. After 6-7 months of age the prevalence
of regurgitation intensity gradually decreases, but in part it
can be kept in 10% of children aged 12-13 months. In healthy
children the frequency of symptoms of functional gastrointestinal tract is significantly reduced after the first year of life, in
children with PEH we saw a different picture. In the second
year of life in 26 children with PEH there were complaints of
recurrent abdominal pain (65%), in 24 children (60%) was
observed a tendency to constipation, 12 children (30%) had
regurgitation during each meal, in 4 children (10%) there was
periodic (1-2 times a day) vomiting.
We have observed that children who were fed with adaptable mixture had episodes of acute intestinal infection (AII)
with a light and shorter course.
The evaluation of intestinal infections in young children
was carried out by a 20-point Vesikari scale, taking into account the full clinical picture of viral gastroenteritis (severity
and duration of diarrhea, vomiting, fever, dehydratation, the

need for treatment). It was found that in children with PEH,
compared with those born to mothers without HIV the AII
preceded longer and harder. Thus, the duration of diarrhea in
the main group by Vesikari scale is estimated at an average of
2.7 points, in the control group – 1.2 points. The number of
defecations per day – 2.4 and 1.3 points in accordance. The
duration of vomiting – 2.8 and 1.1 points, the hyperthermia
– 2.6 and 1.8 points, the dehydration – 2.2 and 0.8 points (p
<0.05).
Almost half of the children (49 %) were noticed to have
a poor appetite. It is evident that such disorders are not contributing to the full nutritional welfare of children with PEH.
In assessing the neuropsychiatric performance using
modified maps formalized study of neuropsychiatric function
in children during the first 7 years of his life to the creation
of the profile of the psychomotor development of the child
we found in children with PEH the gap in the development
of motor skills, intelligence, expressive speech; as to the selfservice and gaming skills at 2 months – 11 children (27.5%),
at 3 months – 7 children (17.5%), at 4 months or more – in 3
children (7.5%). At the same time, the lag formation of visual
and auditory perception and emotion was smaller.
Thus, the backlog of these functions in an average of 3
months we have observed in 7 children (17.5%), 4 months – in
5 children (12.5%), at 5 months or more – in 3 children (7.5%).
In 12 children (30%), we noticed a slight delay in psychomotor
development (1-2 months of age norms).
In assessing neuropsychiatric development of healthy children we established that it corresponded to the age in all cases.
We analyzed the illness of infants with PEH and compared
it with the degree of psychomotor retardation. We found that
sickly children had a greater degree of psychomotor retardation. The defeat of the respiratory system was the most common
illness among young children with PEH, such as bronchitis
(37.5%) and pneumonia (30%), as well as functional disorders
of the gastrointestinal tract, such as abdominal pain (67.8%),
constipation (60%), frequent regurgitation (30%), vomiting
(10%).
On the basis of correlation analysis we have established a
strong direct correlation between the degree of neurodevelopmental disability and transferred somatic diseases (r = +
0,95; p <0.01). It was determined that frequent and prolonged
physical illness intensified neuropsychiatric delay of the child’s
development.
Laboratory studies in the group of young children with
PEH revealed that nearly half of these children (45 %) had
mild anemia, mean hemoglobin levels in children of this group
were 111,7 ± 6,6 g/l.
The data of biochemical blood analyses revealed that the
level of total protein ranged from 66,8 ± 3,75 g/l and posted
lower limit of normal, not correlated with the severity of the
general condition and of nutritional status that corresponds
with data of other authors. Indicators of electrolyte metabolism (K +, Na +, Cl-) corresponded to age norm indicators,
the level of K + 5,1 ± 0,2 mmol/l (normal 4,14-5,75 mmol/l),
Na + 136 ± 2 mmol/l (normal 133-141 mg/dl), Cl- 101 ±
2 mmol/l (normal 98-107 mg/dl). The level of glucose on
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the doctor, taking into account other laboratory and clinical
parameters. As for the group with a severe bacterial infection,
all patients in it had higher levels of PCT – 1 ng/ml. For this
reason, in inflammatory processes with severe clinical course,
in case a blood concentration of PCT is more than 1 ng/ml,
are recommended unequivocally antibiotics [17]. These researchers believe that when the concentration of biomarkers
is less than 0.25 ng/ml antibiotics are not needed. The use of
antimicrobials is recommended to start from the time when
the level of PCT in the blood increases to 0.25-0.5 ng/ml. It
is known that the concentration of PCT in patients with inflammatory processes is not dependent on age [18]. Taking
into account this laboratory value may reduce the excessive
use of antibiotics, have a positive impact on the prevention
of the emergence of resistant strains of micro-organisms, and
also reduce treatment costs. At the same time it significantly
accelerates antibiotic treatment of infectious and inflammatory processes.
For children with AII there were characteristic signs of
maldigestion and malabsorption that manifested by amylorrhea, steatorrhea, kreatoreya for 82% of children in coprograms. There were clinical signs of transient lactase deficiency
after RVI in children, stool pH less then 5.5.
The protocol treatment of rotavirus infection involves the
following basic therapy such as low / lactose-free diet, sorbents, enzymes, eubiotiks, oral rehydration, nifuroxazide. The
application of eubiotics in children with PEH was excluded,
but taking into account the reduced protective functions of
the body and the possible frequent juxtaposition of a bacterial
infection, children with PEH and AII may need antibiotics.
On the other hand, it is known that antibiotics can worsen
the clinical course of viral AII inhibiting own intestinal flora.
Therefore, given the level of PCT, it was formed a group of
children who need antibiotics (ceftriaxone 50 mg/kg 2 times
a day intramuscular for 7 days), on the one hand, and the
group of children that do not need. Also the children of the
main group (20 persons) in addition to the basic therapy and
antibiotics received the enterosorbent dioctahedral smectite
(Neosmektin – children up to one year – 1 bag per day (3 g),
1-2 years – 2 bags per day (6 g), more than two years – 2-3
sachets per day (6-9 g)) to normalize stool frequency. The
course of treatment lasted for 3.5 days. The control group (20

average matched normal controls and was 4,6 ± 0,4 mmol/l.
The level of total bilirubin and fractions were within the age
norm: total bilirubin 14 ± 0,7 mm/l (normal 8,5-20, m/l), free
1,7-17,1; associated 0,86-5 1 mm/l). Urea and creatinine also
correspond to the normal indicators (3,3-5,6 mg/dl, creatinine – 18-35 m/l).
HIV polymerase chain reactions (PCR) were performed
in a group of children with PEH to determine their status at
the age of 3 months. All 40 children had the negative results,
and in 4 children they were positive. Children whose at
the age of 18 months PCR was positive for HIV had lower
rates of physical development, psychomotor development
and significantly lagged behind the main group of children
on those parameters. Obviously, those data can be used
as an aid in predicting the HIV status of a child less than
18 months of age. We made rotatest in both groups as a
screening, and the result (positive) was one of the criteria
for inclusion in the study.
PCR for RVI also were performed in both groups, with a
view to final confirmation of the presence of RVI in children
included in the study.
Determination of procalcytoninum (PCT) in the blood
plasma we carried out with the purpose of its using as a marker of inflammatory activity. We noticed that in the group of
children with PEH compared to healthy children, the level of
PCT in serum was increased. Thus, in the group of healthy
children PCT level in the serum was 0,08-0,43 ng/ml, while
in the basic group - 0,31-1,02 ng/ml. The difference between
groups was significant (p ≤ 0,05).
In addition, children with PEH with severe diarrhea by
the Vesikari scale have higher plasma levels of PCT that
may be used to predict the course of disease and recovery.
This parameter may be important in the management of the
patients with acute intestinal infection (AII), as it gives the
opportunity to decide if they have need in the prescription
of an antibiotic. According to a number of studies [17], the
optimal value of PCT for the decision on the prescription of an
antibiotic is the concentration of > 0.4 ng/ml. Of course, these
are only recommendatory numbers that belong to groups with
inflammatory processes but not bacterial and inflammatory
processes associated with local bacterial infections. The final
decision on the administration of an antibiotic should take

Table 1
Comparative characteristics of clinical symptoms of acute intestinal infections in children, depending on the assigned
treatment (M ± M), days
Criteria of efficiency

The main group, = 40

Control group, n=40

Р

Intoxication

2,4 ±0,51

4,1±0,63

<0,05

4,2±1,11

>0,05

Fever

2,6 ±0,87

Vomiting

1,9 ±0,67

2,9±0,77

Normalization of appetite

3,6 ±1,12

5,5±1,34

>0,05
>0,05

Exsicosis

2,1 ±0,46

3,6±0,69

>0,05

Duration of diarrhea

3,1 ±0,68

6,2±0,84

<0,01

Duration of intensive care

1,45 ±0,51

3,2±0,71

<0,05

Duration of hospitalization

5,1 ±0,73

7,4±0,82

<0,05
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persons) were children, matched by age and severity of the
disease, but received only the basic therapy (table 1).
A comparative analysis of the elimination of the main
symptoms of the disease in the group of children who received treatment with dioctahedral smectite and antibiotics,
symptoms of intoxication in 14 children (70 %) disappeared
on Day 2, and Day 3 – in 17 patients (85 %), while in the
comparison group only 6 children (χ2 = 6,54, p = 0,016). In
children who received enterosorbent stopped vomiting and
diarrhea. On the 3-day of treatment vomiting ceased in 85 %
of patients of the main group, while in the comparison group
vomiting disappeared only in 70% (p <0,05). In the control
group of patients who did not receive dioctahedral smectite
in the treatment, the average stool frequency on the first day
of treatment remained the same, and the improvement of
stool has been reported. On 4-5 days of treatment with dioctahedral smectite, clinical recovery with normalization of the
stool occurred in all patients, while in the comparison group
clinical recovery occurred only in 80% of cases.
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Conclusions
Children with PEH, although according to the protocol
are treated as practically healthy children, but actually they are
not. For children with PEH was inherent the delay in physical
and neuropsychological development and eating disorders. All
those features affected the formation of the child’s resistance
to pathogens. Feeding with high adapted mixture the children with PEH reduced the risk of AII. Children with PEH
are classified as sickly children. For children with PEH the
course of the disease with longer and severe duration with
lengthened period of convalescence was typical. Consequently,
those children required special attention in terms of primary
and secondary prevention of the most common pathologies
of childhood, as well as considering the peculiarities of the
period of reconvalescence. The use of antibiotics on the basis
of determining the level of PCT for treatment of AII in children with PEH may improve the course of AII and accelerate
their recovery.
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Abstract
Background: Unnecessary use of anti-infectives for systemic use is a major global issue and often results in too many problems such as: ineffective
treatment and side effects in patients, increase of the risk of development of pathogen microbial resistance and treatment costs. Defined daily doses
(DDD) is a method that integrated the evaluation of drugs consumption of worldwide hospitals, giving the possibility of comparison, improving the
rational use, optimizing the possibility of coherent planning of antibiotics necessities.
Material and methods: The data of this study represents a six-year (2009-2014) period in Reanimation Department, which describes the consumption
dynamics of anti-infectives for systemic use of drugs in natural and value indexes.
Results: The defined daily doses (DDD) per 1000 occupied-bed days (DDD/1000) of antibiotics in Reanimation Department has decreased from 3270.17
in 2009 to 1664.99 in 2014 and is by 22.76% higher than medium consumption of 1286.11 DDD/1000 in 1134 intensive care units from international
hospitals. The value indexes per DDD/1000 declined from 87860 in 2009 to 54307 lei in 2014 or by 38.19%, when the cost of one medium DDD increased
from 26.87 in 2009 to 32.62 lei or by 21.40% in 2014. The pharmacoeconomy from 2010 to 2014 increased more than by 3 times.
Conclusions: The stated decrease in DDD/1000 OBD and the obtained pharmacoeconomy characterized the measures taken to improve the rational use
of antibiotics. The increase of one DDD cost, shows the increase in the price of antibiotic medical remedies for the evaluated period.
Key words: antibiotics, defined daily dose, consumption, rational use, hospitals, occupied-bed days, indices.

for 30 beds, Microsurgery for 30 beds, Municipal center for
hemodialysis with 8 seats and 9 beds, Clinical Intensive Care
Unit for 30 beds and Reanimation department for 23 beds. The
above-mentioned clinical services include 600 beds overall. In
addition to the above-mentioned services, there are 4 more outpatient Departments of traumatology and orthopedics [10].

Introduction
The unnecessary use of antibiotics is a major global issue
and often results in a great deal of problems, such as: ineffective treatment and side effects in patients, increased risk of
development and dissemination of pathogen microbes resistance, triggered super infections and the increased treatment
costs [1-6]. The data about morbidity and mortality, as well as
unnecessary or inappropriate consumption of antibiotics in
acute care hospitals of The United States, caused Centers for
Disease Control and Prevention to recommend all acute care
hospitals to implement Antibiotic Stewardship Programs [7].
It is known that in the Republic of Moldova drugs consumption analysis in defined daily doses (DDD) per 1000
occupied-bed days (DDD/1000), is an important objective
indicator of drugs consumption evaluation, the result of which
is serving as real database for optimizing the rational use and
planning the medical necessities in health care institutions.
This issue is not taken seriously enough and highlighted in
the national scientific research literature.
The primary aim of this study is directed to determine the
value of DDD/1000 in accordance with World Health Organization (WHO) requirements [8, 9] based on the evaluation
of antibiotics consumption of the institutional representative
data in Reanimation department for a six-year period (20092014). The obtained results from Reanimation department,
in comparison with the published ones in intensive care units
from worldwide hospitals, will permit to recommend measures to ensure the rational use and optimization of planning the
annual necessities of anti-infectives for systemic use.
The Emergency Medicine Institute of the Republic of Moldova (EMI) was founded in 1959. The clinical services of EMI
include: Orthopedic-Traumatology for 150 beds, Surgery for
140 beds, Neurosurgery for 80 beds, Neurology for 70 beds,
Maxillofacial for 30 beds, Urology for 40 beds, Gynecology

Material and methods
The study uses data of a six-year period (2009-2014),
from EMI Reanimation Department for 23 beds that shows
the dynamics of consumption of anti-infectives for systemic
use, in accordance with Anatomical Therapeutic Chemical
(ATC) classifications system of World Health Organization,
indicated in natural and value indexes. Statistical, analytical,
mathematical, comparative, logical and descriptive methods
were used in the study.

Results and discussion
To evaluate the consumption of anti-infectives for systemic
use, were taken 10 steps necessary to determine the DDD/1000
[11], the statistics data concerning the number of treated patients (only patients with health insurance and other free treated
by the state categories of citizens) and occupied bed-days/per
year: (2009 = 3990; 2010 = 6551; 2011 = 6985; 2012 = 9051;
2013 = 7384; 2014 = 7361), as well as the data related to the
total annual consumption of antibiotics were used.
All in all, 50 antimicrobial remedies (both for parenteral
and enteral use) for hospitalized patients’ treatment in the
evaluated period were used: 12 enteral forms; 18 parenteral
forms and 10 names of both forms, which represent 40 active
antimicrobial substances.
Rate of antibiotics subgroups consumption of parenteral
forms evaluated in DDD/1000 during 2009-2014 period is
shown in figure 1.
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In figure 1 is demonstrated the average consumption
annual rate of parenteral forms for the evaluated period for
all antibiotic subgroups that recorded a decline from 3172
in 2009 to 1629 DDD/1000 in 2014 or by 48.64%. The main
consumption of 2369.42 DDD/1000 or 74.70% from the total
in 2009 to 1244.67 or 76.41% from the total in 2014, shows
a decrease from the mentioned period of 47.47% for other
beta-lactam antibacterials (Cefazolinum 3.0, Cefuroximum
3.0, Cefotaximum 4.0, Ceftazidimum 4.0, Ceftriaxonum 2.0,
Cefoperazonum 4.0), aminoglycoside antibacterials (Streptomycinum 1.0, Gentamycinum 0.2, Kanamycinum 1.0,
Amikacinum 1.0) and other antibacterials (Vancomycinum
2.0, Metronidazolum1.5, Dioxydinum 0.7, Nitroxolinum 1.0).
The mean consumption with a decrease in the mentioned
period by 52.16%, from 770.43 DDD/1000 or 24.29% of the
total in 2009 to 368.56 or 22.63% of the total in 2014 was recorded by beta-lactam antibacterials, penicillins, quinolone
antibacterials and antimycotics for systemic use. Macrolides,
lincosamides and streptogramins (Clarithromycinum 0.5,
Azithromycinum 0.5, Lincomycinum 1.8) and amphenicols
(Chloramphenicolum 0.3) showed a decline in consumption
by 51.50%, from 32.08 DDD/1000 or 1.01% of the total in
2009 to 15.56 or 0.96% of the total in 2014, and were placed
on the last third position.
In figure 2 is shown the consumption rate of enteral forms
of antibacterials for systemic use subgroups in DDD/1000,
during 2009-2014.
Figure 2 shows the average consumption annual rate of antibiotics for oral use that recorded an instable rate and is more
appropriate to 80-100 DDD/1000 during four years: 2009,
2011, 2012 and 2013. The consumption of 80.45 DDD/1000
or 81.88% of the total in 2009 to 33.28 or 92.45% of the total
in 2014 was registered by the antimycotics for systemic use
(Ketoconazolum 0.2, Fluconazolum 0.2), they showed a decrease by 58.63%, when other subgroups registered only an
episodic consumption for the same period. Figure 3 shows
the total (parenteral and enteral forms) antibiotic subgroups
usage rates.
Figure 3 states the average consumption annual rate of parenteral and enteral forms for all antibiotic subgroups that recorded a decline from 3270 in 2009 to 1665 DDD/1000 in 2014
or by 49.08%. The main consumption of 2369.42 DDD/1000
or 72.46% of the total in 2009 to 1244.67 or 74.76% of the
total in 2014 with a decrease of 47.47% during the evaluated
period, was registered for other beta-lactam antibacterials,

Fig. 1. Parenteral consumption forms of antibacterials for
systemic use in DDD/1000.

Fig. 2. Enteral consumption forms of antibacterials
for systemic use in DDD/1000.

Fig. 3. The total consumption of antibacterials
for systemic use in DDD/1000.

aminoglycoside antibacterials and other antibacterial. The
mean consumption with a decrease by 53.55% from 865.17
DDD/1000 or 26.46% of the total in 2009 to 401.84 or 24.14%
of the total in 2014 was recorded by beta-lactam antibacterials, penicillins, quinolone antibacterials and antimycotics for
Table 1

The ratio between DDD/1000 for parenteral to enteral antibiotics forms
Years

2009

2 010

2011

2012

2013

2014

Parenteral

3171.9

1739.4

1583.5

1609

1706.4

1629

Enteral

98.25

43.51

79.36

83.31

107.67

36

The ratio of parenteral to oral

32.28

39.98

19.95

19.31

15.85

45.25

Total

3270.5

1782.1

1662.6

1692.1

1814.7

1665

Parenteral

97.56

95.23

95.08

94.06

97.84

97.84

Enteral

2.44

4.77

4.92

5.94

2.16

2.16

Percentage forms from
total
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the similar data in the EMI and Reanimation department, is
presented in table 2.
Table 2 states the average annual rate for total-hospital antibiotics utilization period in EMI that decreased from 662.4 in
2009 to 464.1 DDD/1000 in 2014 or by 30%. The overall medium
consumption in 1706 international hospitals, constituting 459.20
DDD/1000, was lower than the consumption of 464.1 DDD/1000
in EMI in 2014 by 4.90 DDD/1000, and, lower by 121.1 comparatively to medium global annual hospital antibiotics consumption
of 343 DDD/1000 or by 20.09% [13].
The Reanimation department registered a decrease of
antibiotics consumption from 3270.17 in 2009 to 1664.99
DDD/1000 in 2014 or by 49.09% respectively. An approximate
calculation of DDD/1000 was conducted for 1134 intensive
care units of international hospitals that resulted in an average
consumption of 1286.11 DDD/1000{[(10x1013.1 + 2x1762.3
+ 1x982 + 38x1016 + 38x1143 + 35x1254 + 1x1761 + 1x683
+ 43x1156 + 34x1110 + 58x1400 + 38x1335 + 8x1223 +
744x1332 + 1x1260 + 40x1169 + 40x1127 + 1x1109 + 1x1052)
= 1458445 : 1134] = 1286.11DDD/1000}, which was 1984.06
in 2009 or by 60.67% and 378.88 DDD/1000 in 2014 or by

systemic use. Macrolides, lincosamides and streptogramins
(Clarithromycinum 0.5, Azithromycinum 0.5, Lincomycinum
1.8) and amphenicols (Chloramphenicolum 0.3) were placed
on the last position with a decline of 51.90% consumption
from 35.59 DDD/1000 or 1.09% of the total in 2009 to 17.12
or 1.03% of the total in 2014. Table 1 demonstrates the ratio
DDD/1000 of parenteral to enteral use forms and percentage
from the total.
As stated in table 1 for the evaluated period, the ratio
between antibiotics DDD/1000 parenteral to enteral forms
recorded an instable report between 15 and 20 times during three years (2011-2013), as well as from 30 to 45 times
during other three years (2009-2010; 2014). From the total
DDD/1000, the percentage of parenteral forms of antibiotics,
was more or less the same in the mentioned period with the
annual average of 96%, as well as the enteral forms from 2%
to 6%. Similar data of DDD/1000 for the entire institution can
be found in recent publications [12].
The comparison of total consumption data of the anti-infectives for systemic use, evaluated in DDD in 1576
international hospitals and their intensive care units with

Table 2

Surveillance studies of antibiotics use in international hospitals, comparing with the similar data
in Emergency Medicine Institute and Reanimation department
Surveillance
time-period

Data source

Frequency of
data collection

Use of antibiotics
in DDD/1000

Emergency Medicine Institute

6 years (2009– 2014)

Pharmacy
dispensing
records (PDR)

Annual

662.4 in 2009;
464.1 in 2014.

Reanimation departmnent of EMI

6 years (2009–2014)

(PDR)

Annual

3270.17 in 2009;
1664.99 in 2014.

in 2006

(PDR)

Annual

1013.1 to 1762.3

1 university hospital in Greece [15]

5 years (1998-2002)

(PDR)

Annual

982.0

54% of the national acute care hospitals in Switzerland [16]

5 years (2004- 2008)

(PDR)

Annual

1016.0 to 1143.0

38 ICUs providing services to a population of approximately
6 million in Sweden [17]

in 1999

(PDR)

Annual

1257.0

35 European Intensive Care Units [18]

in2005

(PDR)

Annual

1254.0

Spanish general hospital [19]

5 years (1996–2000)

(PDR)

Annual

1761.6

Geneva University Hospital and its adult ICUs [20]

5 years (1996–2000)

(PDR)

Annual

683.0

in 2005

(PDR)

Annual

1156.0

in the 2005

(PDR)

Annual

1110.0 and 1400.0

4 years (2000- 2003)

(PDR)

Annual

1335.0

8 German University Hospitals [24]

3 years (1998-2000)

(PDR)

Annual

1223.0

744 reported ICU in Germany [25]

3 years (2000-2002)

(PDR)

Annual

1332.0

in 2008

(PDR)

Annual

1260.0

2 years (2001- 2002)

(PDR)

Annual

1169.0 and 112.7

in 2011

(PDR)

Annual

1109.0 and 1052.0

Setting

10 primary and 2 secondary acute care hospitals in the Canton of Zurich in Switzerland [14]

43 intensive care units in Germany [21]
2 cohorts of intensive care units (ICUs) in Germany (N=34),
(N=58) [22]
38 German general, surgical, and interdisciplinary ICUs in
[23]

The main university clinic for medical emergencies from
Bucharest municipality[26]
40 non–university regional general hospitals in southwestern
Germany [27]
Military Medical Academy hospital of Bulgaria [28]
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22.76% that was more than the results recorded in Reanimation department of EMI. In figure 4 the total consumption
of other beta-lactam antibacterials for parenteral and enteral
use in DDD/1000 is demonstrated.
The chart states a registration of a total stable consumption
of parenteral forms during the years of 2010, 2011, 2012 and
2014 from 763 to 887 DDD/1000, which is more characteristic
for all the evaluated period, with high records of 1417 in 2009
and 1032 DDD/1000 in 2013. The cephalosporin’s G-I (Cefalexinum and Cefazolinum) consumption has visibly decreased
from 525.06 DDD/1000 in 2009 to 116.56 in 2014 or by 77.8%.
The cephalosporin’s G-II (Cefuroximum, Cefaclorum) and
G-III (Cefotaximum, Ceftazidimum, Ceftriaxonum, Cefixim,
Cefoperazonum, Cefoperazonum + Sulbactamum) consumptions show a slow decrease from 880.2 (70.68+809.52) in 2009
to 730.20 DDD/1000 (127.56+602.64) or by 17.04%. The
carbapemens (Meropenemum, Imipenemum+Cilastatinum)
recorded an increment from 11.28 DDD/1000 in 2010 to 39.94
in 2011 that was by 3.54 times more. The cephalosporins G-IV
registered the only consumption in 2011. Figure 5 shows the
value cost of DDD/1000 in lei for parenteral forms of antibacterials for systemic use during 2009 - 2014.
Figure 5 demonstrates that the cost of DDD/1000 in value
indexes (lei) of subgroups with antibiotics for parenteral use,
recorded a decline from 86856 in 2009 to 54204 lei in 2014 or
by 37.59%. The increment in cost per DDD/1000 of 2146.52
from 11865.96 lei (6246.62 + 5587.22 + 32.12) in 2009 to
14012.48 lei (8041.70 + 5879.70 + 91.08) in 2014 or by 18.09%
was recorded by 3 subgroups: beta-lactam antibacterials,
penicillins, aminoglycoside antibacterials and amphenicols.
The following subgroups: other beta-lactam antibacterials,
quinolone antibacterials, antimycotics for systemic use, other
antibacterials, macrolides, lincosamides and streptogramins recorded a decline of cost per DDD/1000 from 74990
(40122.89 + 19035.30 + 8977.57 + 5826.32 + 1027.92) in 2009
to 40191 lei (33981.3 + 3366.60 + 458.56 + 1793.70 + 591.22)
in 2014 or by 46.41%. Figure 6 shows the consumption rate in
value indexes in lei, for subgroups with antibiotics for enteral
forms per DDD/1000, during 2009-2014.
Figure 6 shows an unstable amount of lei spent per
DDD/1000 during 2009 to 2014, recording the highest in
2009 and abrupt decline in 2014, that amounted to 103 lei per
DDD/1000 or by 9.70 times. The main annual consumption
rate per DDD/1000 in value indexes of all antibiotic subgroups
recorded antimicotics for systemic use with a decline from
866.05 or 86.29% of the total in 2009 to 98.42 lei or 95.71%
of the total in 2014 or by 8.80 times.
The total institutional antibiotics consumption in value
indexes varied from 1562575 in 2009 to 1500888 lei in 2014,
which represents respectively 17% and 14% from whole
amount of drugs [29]. The same data for Reanimation department was 341581 in 2009 and 399754 lei in 2014 or 22.34%
and 20.03% respectively from the whole amount of drugs, and
21.88% and 26.63% from the total institutional antibiotics
consumption. Figure 7 states the consumption rate in value
indexes (lei) of subgroups with antibiotics for parenteral and
enteral forms in DDD/1000 during 2009-2014.

Fig. 4. Total consumption of other beta-lactam antibacterials for
parenteral use in DDD/1000.

Fig. 5. Value cost of parenteral forms of antibacterials for
systemic use per DDD/1000 in lei.

Fig. 6. Value cost for enteral forms of antibacterials for systemic
use per DDD/1000 in lei.

Fig. 7. Total value cost of antibacterials for systemic use per
DDD/1000 in lei.
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In chart 7 the presented data demonstrates that in the
evaluated period total annual antibiotics consumption in
value indexes per DDD/1000, recorded a decline from 87860
in 2009 to 54307 lei in 2014 or by 38.19%. In figure 8 is presented the total value cost of other beta-lactam antibacterials
for parenteral use of DDD/1000 in lei.

+ 21224.8 + 9565) in 2009 to 29453.10 lei (1124.1 + 20913
+7416) in 2014 or by 19.63%.
To determine the cost of one medium DDD of antibacterials for systemic use separately for parenteral and enteral
forms, the value cost of DDD/1000 to DDD/1000 was divided
respectively. The medium cost of one antibiotic DDD in lei
for parenteral and enteral forms is shown in tables 3 and 4
Table 3 states that in the evaluated period the total cost of
one medium DDD increased from 26.87 in 2009 to 32.62 lei
in 2014 or by 21.40% and of parenteral forms from 27.38 to
33.27 lei or by 21.51%. For enteral forms this cost registered a
significant decrease from 10.22 to 2.86 lei or by 3.57 times. The
ratio between the cost of one medium DDD of parenteral and
enteral forms was respectively 2.68:1; 9.96:1; 12.14:1; 7.01:1;
9.09:1 and 11.63:1 for the evaluated years.
The calculation of one medium DDD costs in lei of parenteral forms of other beta-lactam antibacterials is shown
in table 4. As stated in the table for the evaluated period, the
cost of one medium DDD of parenteral forms increased from
12.65 to 20.86 lei or by 35.10%.
The periodical evaluation and presentations of antibiotic
consumption in DDD led to making practical decisions on
rational use of this group of drugs. In table 5 are presented the
results of pharmacoeconomy in the Reanimation Department
of intensive care.
As stated in table 5, starting from 2009 and taking into
consideration the exchange rate, the pharmacoeconomy increased from 14046 in 2010 to 45407 lei in 2014 per DDD/1000
that amounted to 3.32 times, corresponding to the annual
savings from 92015,3 to 334241 lei. In case of not taking into

Fig. 8. Total value cost of other beta-lactam antibacterials for
parenteral use of DDD/1000 in lei.

Figure 5 shows that the cost of DDD/1000 in value indexes
(lei) of subgroups with antibiotics for parenteral use recorded a
decline from 40128 in 2009 to 33981 lei in 2014 or by 15.32%.
An exceptional decline was in 2013 year with the higher
consumption of 42799 lei per DDD/1000. The increment in
cost per DDD/1000 was recorded by the second generation
of cephalosporin from 3481.95 in 2009 to 4528.20 lei in 2014
or by 30.05%. First and third cephalosporin generations and
carbapenems, recorded a decline from 36646.19 (5856.39

Table 3

Cost of 1 (one) DDD antibiotics in lei for parenteral and enteral forms
Reanimation department intensive care unite
Parenteral cost in lei DDD/1000

2009

2010

2011

2012

2013

2014

86856

88888.10

78432.60

57993.60

76022.00

54204.00

Enteral cost in lei DDD/1000

1003.66

223.05

323.93

428.13

527.47

102.83

Parenteral and enteral cost of DDD/1000 in lei

87859.66

89111.15

78756.53

58421.73

76549.47

54306.83

Parenteral DDD/1000

3171.90

1739.40

1583.50

1609.00

1706.40

1629.00

Enteral DDD/1000

98.25

43.51

79.36

83.31

107.67

36.00

3270.15

1782.91

1662.86

1692.31

1814.07

1665.00

Total cost of one DDD in lei

26.87

49.98

47.36

34.52

42.20

32.62

Parenteral cost of one DDD in lei

27.38

51.10

49.53

36.04

44.55

33.27

Enteral cost of one DDD in lei

10.22

5.13

4.08

5.14

4.90

2.86

Parenteral and enteral DDD/1000

Table 4

Cost of one DDD other beta-lactam antibacterials in lei of parenteral and enteral forms
Reanimation department
2009

2010

2011

2012

2013

2014

Parenteral cost in lei DDD/1000

40122.89

25566.49

27043.07

23869.4

42798.9

33981.3

Parenteral DDD/1000

3171.90

1739.40

1583.50

1609.00

1706.40

1629.00

Parenteral cost of one DDD in lei

12.65

14.70

17.08

14.84

25.08

20.86
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Table 5

Departmental pharmacoeconomy in the period of 2009 - 2014
Years and DDD/1000

2009 3270

2010 1783

2011 1663

2012 1692

2013 1814

2014 1665

Cost of DDD/1000 (lei)

87859,6

89111,2

78756,5

58421,7

76549,7

54307

National Bank of RM exchange rate, of February 20th ($US)

10,5672

12,7572

12,0338

11,8977

12,1176

13,5178

0

14046

18701

35971

21104

45407

0

92015,3

130626

325574

155832

334241

0

-1251,6

9103,1

29437,9

11309,9

33552,6

3,99

6,551

6,985

9,051

7,384

7,361

0

-8199,2

63585,2

266442

83512,3

246981

Pharmacoeconomy to DDD/1000 exchange rate,
starting from 2009
Annual pharmacoeconomy taken into consideration,
according to 2009 exchange rate
Pharmacoeconomy to DDD/1000, 2009
as the reference point, without exchange rate
The annual number of thousands occupied beds
Annual pharmacoeconomy not taken
into consideration 2009 exchange rate

consideration the exchange rate, the amount was from 63585.2
to 246981 lei.
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Changes of free radical oxidation and of antioxidant defense system
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Abstract
Background: This study is dedicated to determination of the peculiarities of the lipid peroxidation and antioxidant system processes in the patients
with prostate adenoma (PA), and the correlation between blood serum and fluid draining from lodge after adenomectomy with the aim of highlighting
the risk factors of this pathology.
Material and methods: There were studied 79 men aged 50-75 years, divided into two specific groups: group 1 – 49 men with PA treated surgically by
transvezical method, modified by us and group 2 – 30 healthy men.
Results: The results showed that in PA the processes of lipid oxidation with production of reactive oxygen species increased, confirmed by marked
increasing of hydroperoxides of lipids, keto-diene conjugates and carbonyl compounds. There had been an impressive increase of the malondialdehyde
level in both blood serum at pre- and postoperative stages and in the drained fluids from the lodge in patients of group 1. A deficiency of antioxidants
was demonstrated by total antioxidant reduced activity and decreased functionality of the main antioxidant enzymes – superoxide dismutase, glutathione
peroxidase, catalase in pre- and post-operative periods, as well as in fluids from the drained lodge in group 2.
Conclusions: It was found that oxygen species manifested an imbalance between reactive oxygen species generation and antioxidant protective system
and they are an important pathogenic cause in self-maintenance and exacerbation of inflammatory response that can influence the pre- and postoperative
evolution of PA, a predictive factor in developing treatment strategies, postoperative management.
Key words: prostate adenoma, urology, oxidative and antioxidant system.

of the regulatory processes. Currently is known the role of ROS
in signaling and control of all aspects of life, including energy
regulation, cytoskeletal structure, transport of substrates,
proliferation, differentiation, and apoptosis, immune modulation and inflammatory responses, etc. [8]. ROS are largely
responsible for the cellular and molecular particularities of
the affected tissues by various pathologies.
The biological effects of ROS are determined by the balance between their production and their inactivation rate

Background
One of the main problems of vital importance in the treatment of the prostate adenoma (PA) for complex intraoperative
and postoperative monitoring of the patients and prophylaxis
of the complications is the maintenance of body homeostasis
and hemostasis in the lodge after adenomectomy.
The reactive oxygen species (ROS) have a pivotal role in
maintaining homeostasis of the organism, and in modulation
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by antioxidant defense system (AOS). Enzymatic and nonenzymatic antioxidants act in the human organism, and their
high efficiency consists in the synergy of their action, each
of them acting by different mechanisms on the ROS chains
in the different levels (membrane, cytoplasm, extracellular
fluids, etc.) [2, 10, 11].
In recent years it has been eloquently demonstrated that
activation of lipid peroxidation (LP) involves significant
damage in the cell membranes and other lipid-containing
structures, which may disrupt its functions. Therefore intensification of LP in pathological condition is accompanied by
accumulation of biochemical products such as lipid hydroperoxides, conjugated dienes (CD), carbonyl compounds (CC)
and malondialdehyde (MDA) in the tissues and body fluids
[7; 4] and are hazardous for living organisms and damage all
major cellular constituents.
The generation of free radicals and nonradical reactive
species and the intensity of LP formation is managed and
maintained within the physiological limits under the influence of AOS compounds classes with specific hydrophilic
antioxidant activity in the cytosol and body fluids and with
antioxidant hydrophobic activity in biological membranes. It
is well known that antioxidant enzymes such as: superoxide
dismutase (SOD), catalase (CAT), glutathione peroxidase
(GPO), γ-glutamyl transpeptidase (γ-GTP), etc., play a critical
role in maintaining biological redox balance and homeostasis
and thus cell integrity and functions [16; 6].
According to the data from the literature the role of oxygen
radicals, LP and AOS is frequently mentioned in the pathogenic mechanisms of PA onset and development. According
to some authors PA development may be an alternative way
to prostate carcinogenesis due to increased prostate disorders
promoted by oxidative stress and inflammatory mediators [19;
12; 21]. The hypothesis is based on the role of inflammation in
stimulating prostate carcinogenesis [1]. This increasing trend
can result from perturbation of the DNA repairing systems
and increased nitrogenous bases injuries caused by elevated
levels of ROS in the prostate cells [3, 13]. Ageing, significant
imbalance of oxidation/reduction (redox) status, infection and
inflammation are recognized as major risk factors for the development of benign prostatic hyperplasia and prostate cancer.
Prostate chronic inflammatory processes generate significantly elevated levels of reactive oxygen species, nitrogen
and halogen compounds. Oxidative stress causes changes of
the DNA that can lead to genome instability and may initiate
carcinogenesis. However, it was shown that oxidative damage
is not sufficient to initiate this process. Peroxidation products
induced by ROS appear to take part in the epigenetic mechanisms regulating genome activity.
Thus, we consider fully argumented the initiation of the
detailed research on evaluation of peculiarities of intensity of
LP and AOS in patients with PA and the correlation of data
from blood serum and peripheral fluid from drained lodge
after adenomectomy in co-report with normal particularities
for revelation of the possibilities of modern diagnosis, treatment and risk factors of this disease. Despite the diagnostic
performance, wide variation in surgical tactics remains quite

problematic developments in the postoperative period, often
triggered by various complications, which justified the need
for a study on the evaluation of free radical oxidation processes in the PA.
The aim of this study was to evaluate the processes of free
radical peroxidation, the state of serum antioxidant system in
pre- and post-operative patients with PA in serum and fluid
draining from the lodge after adenomectomy in the early
post-operative stage for the assessment of their role in the
pathogenesis of the lesion development and evolution in PA.

Material and methods
The research is based on a study of 79 men aged 50-75
years, and according to the aim they were divided into two
specific groups:
· Group 1 (G1), study group – patients with confirmed
diagnosis of PA (n = 49)
· Group 2 (G2), control group – healthy people (donors of
blood) (n = 30)
49 patients from the first group with diagnosis of PA were
operated on in the Department of Urology of Holy Trinity Municipal Hospital by transvezical method in our modification,
with endo-urethral drainage of the lodge and Foley catheter
with a triple step No 20 into sutured bladder [5].
Material for the study were 5 ml of serum collected from
cubital vein preoperative one hour before surgery and 24 hours
after surgery intervention and 5 ml of fluid from the lodge
obtained by endo-urethral method.
Lipid peroxidation intensity was assessed by determining
the level of lipid hydroperoxides, conjugated dienes, and
carbonyl compounds in the polar and nonpolar phases, and
malondialdehyde.
Antioxidant defense system particularity was studied by
evaluating the level of following indicators: total antioxidant
activity (TAA) with ABTS ( 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid), and TAA with DPPH (2,2-diphenyl1-picrylhydrazyl) in both phases – hexane (lipophilic) and
isopropanol (hydrophilic), and the activity of such antioxidant
enzymes as: superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPO), γ-glutamyl transpeptidase
(γ-GPT). Assessment of the level of total proteins was performed by biuret method with the set of Eliteh reagents, France.
The correlation of the radical oxidation processes and antioxidant system in the blood serum with the fluid eliminated
from the postoperative lodge was examined by assessment of
the indices of pro- and anti-oxidant systems in the supernatant
obtained after centrifugation of the liquid from the lodge.
Techniques adapted for application on multi-modal microplate hybrid reader Synergy H1 (Reader Hydride) (BioTek
Instruments, USA) were used for examination of free radical
oxidation processes and AOS.
Biochemical investigations were conducted in the Scientific Biochemical Laboratory of Nicolae Testemitsanu State
University of Medicine and Pharmacy.
StatsDirect softwear (StatsDirect Ltd, UK) (6.0 Statistics.
Soft Inc., 2002) was used for calculation of t-Student criteria.
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Highly reactive aldehydes (4-hydroxynonenal, MDA),
lipid peroxidation products are able to change the structure
of DNA and proteins, making them mutagenic, cytotoxic and
genotoxic. We therefore believe that a high level of MDA and
of other reactive aldehydes can explain the changes in nitrogenous bases of DNA not only in prostate cancer, but also in
glandular epithelium of PA.
High values of oxidative stress (OS) indices in the fluids
from postoperative lodge which had small difference in
comparison with the values recorded in the blood at preand postoperative stages was another feature documented in
patients of G1.
It is known that hydroperoxides have the ability to oxidize
thiol group-containing compounds (cysteine, glutathione,
lipoic acid). But the SH (tiol) groups are not the only unique
site of peroxide oxidation. Interaction of LP and proteins results in development of specific complexes with covalent links
between NH2 (amino) groups of aminoacids and aldehydes
or carboxylic groups of lipoperoxides. Thus, we can conclude
that MDA has a dominant role in the formation of insoluble
protein polymers through the creation of links between polypeptide chains involving lysine amino-groups. Likely, that
certain hydroperoxide interaction with proteins determines
the biological effects of lipoperoxides on the cells, including
cytolytic effect.
The biochemical investigation of the markers listed above,
for the assessment of antioxidant processes peculiarities in

Results and discussion
Evaluation of the results of lipid peroxidation and antioxidant system in blood and in fluids from the lodge of enrolled
patients are shown in the tables 1 and 2.
According to the data presented in table 1, in patients with
large PA (group 1) before and after the surgery, the blood
concentration of LHPO, CD and CC in both phases – hexane (lipophilic) and isopropanol (hydrophilic) significantly
(p<0.05) exceed these values in control group. The values
of malondialdehyde, the final product of lipid peroxidation
processes, doubled during all the stages of the study, with
serum variations from 20.9±3.52 preoperatively to 21.6±4.38
postoperatively and 22.5±5.24 in the lodge in comparison with
10.06 ± 0.148 in the group 2.
In this study, lipid peroxidation products, namely the
MDA proved to be significantly increased in patients with
PA at preoperative stage. Thus we concluded that MDA level
was significantly higher in patients from G1 at both stages in
comparison with the control one.
MDA is a derived product of polyunsaturated fatty acids
peroxidation. Evaluation of serum MDA is a non-invasive
biomarker of oxidative stress. Our data showed an increased
MDA in the patients with PA which had a positive correlation with PSA levels. Therefore we concluded that this index
could be considered a useful marker of lipid peroxidation and
prostate inflammation and could be a significant predictive
factor of these processes.

Table 1

Changes in lipid peroxidation processes in the serum and in the fluids from the lodge in patients with PA
General group of study
G1 – study group (n=49)
Parameters

In blood serum
Before surgery
(first 60 min)

After surgery
at 24 hours

Age (years)
MDA, nM/L

Fluids of the lodge
After surgery
at 24 hours

68,6±1,05
20,9±3,52*
(207%)

21,6±4,38*
(215%)

(G2)
Control group
(n=30)
68,9 ±0,80

22,5±5,24*
(224%)

10,06±0,148
(100%)

11,41±1,39**
(297%)
6,40±0,77*
(242%)
2,82±0,44**
(187%)

3,84±0,09
(100%)
2,64±0,12
(100%)
1,51±0,02
(100%)

11,37±2,18**
(207%)
6,95±0,95***
(241%)
3,84±0,51***
(268%)
51,7±6,27*
(75%)

5,65±0,04
(100%)
2,88±0,03
(100%)
1,44±0,06
(100%)
68,6±2,45
(100%)

In hexane, lipophilic nonpolar phase
LHPO, cu/ml
CD, cu/ml
CC, cu/ml

10,75±1,14**
(279%)
7,33±0,86**
(277%)
5,31±0,67***
(352%)

10,25±1,27*
(270%)
6,15±0,82*
(233%)
4,4±0,55***
(291%)

In isopropanolic, hydrophilic polar phase
LHPO, cu/ml
CD, cu/ml
CC, cu/ml
Total protein, g/L

10,67±2,03*
(189%)
5,71±0,86**
(198%)
2,28±0,37*
(158%)
53,4±4,22**
(78%)

9,64±1,16*
(170%)
4,40±0,63**
(153%)
2,30±0,26**
(160%)
49,8±6,04**
(73%)

Note: LHPO – lipid hydroperoxides; conjugated dienes (DC), carbonyl compounds (CC) and malondialdehyde (MDA); cu - conventional units.
Statistically significant differences:
a) compared to the control group * - p<0.05; ** - p<0.01; *** - p<0.001;
b) compared to the group before surgery and after surgery, # - p<0.05; ## - p<0.01; ### - p<0.001.
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Table 2

Changes of antioxidant system in serum and in fluids from the lodge in patients with PA
General group of study
G1 – study group (n=49)
Parameters

In blood serum
Before surgery
(first 60 min)

After surgery
in 24 hours

Age (years)
TAA - ABTS,
mM/L
TAA - DPPH, mM /s.L, lipophilic, nonpolar phase
TAA - DPPH, mM/ s.L, hydrophilic, polar
phase
CAT, nkat/L
SOD, cu
GPx, nkat/L
γ-GPT, IU/L

Fluids form the lodge
After surgery
in 24 hours

68,6±1,05
0,36±0,06
(75%)
2,66±0,31*
(78%)
1,78±0,32*
(70%)
45,9±3,72***
(67%)
614,8±71,3***
(55%)
84,2±9,4*
(61%)
29,20±3,24*
(136%)

0,37±0,04
(77%)
2,71±0,37
(87%)
1,92±0,64
(76%)
44,5±4,86**
(65%)
795,8±68,1***
(71%)
97,6±10,6
(71%)
22,06±2,62
(103%)

(G2)
Control group
(n=30)
68,9 ±0,80

0,36±0,08
(75%)
2,65±0,41
(85%)
1,91±0,77
(76%)
56,2±6,33
(82%)
736,9±80,9***
(66%)
88,4±9,1*
(64%)
32,04±3,64*
(149%)

0,48±0,04
(100%)
3,42±0,19
(100%)
2,54±0,11
(100%)
68,5±0,85
(100%)
1124,0±40,5
(100%)
138,1±15,3
(100%)
21,5±2,13
(100%)

Note: LP – lipid hydroperoxide; diene conjugates (CD), carbonyl compounds (CC) and malondialdehyde (DAM);
cu - conventional units; IU – international units.
Statistically significant differences:
a) compared to the control group * - p<0.05; ** - p<0.01; *** - p<0.001;
b) compared to the group before surgery and after surgery, # - p<0.05; ## - p<0.01; ### - p<0.001.

patients with PA (G1) proved a deficiency of antioxidants,
by significant decrease of total antioxidant activity (TAADPPH) in both phases – hexane (lipophilic) and isopropanol
(hydrophilic) (table 2).
It is worth mentioning that the main activity of antioxidant
enzymes (SOD, CAT, and GPO) significantly decreased in
serum by 33-45% at pre- and postoperative stages in patients
with PA. The only exception is the important increase of
γ-GPT activity at preoperative stage.
Therefore, it is to note that the cause of increased oxidative stress may be the over-production of free radicals or the
decrease of the inactivation of free radicals by antioxidant
enzymes SOD, CAT, GPO. Elevated levels of free radicals
are also accompanied by high MDA level, a product of lipid
peroxidation at preoperative stage in patients with PA in
comparison with the control group.
The study results showed that oxidative stress in patients
of group 1 with PA was significant in the pre-operative stage
in comparison with control group G2. Similar peculiarities
were noted by other researchers. Also our results are in
concordance with some studies which have established the
presence of chromosomal aberrations in these patients [16].
According to Przybyszewski W.M. and Rzeszowska-Wolny
J. [14] prostate inflammation can generate significantly elevated levels of ROS, reactive nitrogen species, and halogenated
compounds. Neutrophils and macrophages provide a source
of free radicals that can induce hyperplastic changes through
oxidative stress (OS) in the prostatic tissue and DNA damage. OS can induce vascular tissue injury and damage to the
structure and function of proteins, genomic damage that due

to posttranslational modifications including those involved
in DNA repair and apoptosis [15]. This can lead to oxidative
damage of DNA by mutations, deletions or rearrangements
and reduce DNA repair. OS also modifies the population of
stem cells. Genomic changes result in modulation of an imbalance between cell proliferation and cell death. According
to some opinions the change in normal ratio is regulated by
programmed cell death that leads to hyperplasia or precancerous processes [9].
In this context, some scientific sources state that tissue of
human prostate is vulnerable to DNA oxidative damage due to
decreased level of DNA enzymes. In these cases OS may enable
the transcription of nuclear transcription factor-kB (NF-kB)
by tumor necrosis factor TNF-α pathway/AP-1 transduction
and NF-kB-inducing kinase transduction pathways. It should
be noted that NF-kB is known as a transcriptional regulator
of the inflammatory processes and activator of the gene responsive for regulation of the immune response, inflammation,
cell proliferation, cell migration and apoptosis. Thus, nuclear
translocation of NF-kB can activate target genes involved in
carcinogenesis. These features in particular NF-kB deregulation were proposed to be one of the supposed molecular
mechanisms that induce chronic inflammation and cancer
[9]. Some opinions state, that cell soluble proinflammatory
mediators directly activate NF-kB and induce local production
of proinflammatory factors in patients with PA, but not in the
control group [22, 25].
MDA is a final product derived from peroxidation of polyunsaturated fatty acids and lipids. In contrast free radicals,
aldehydes are relatively stable and, therefore, have the oppor35
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tunity to broadcast within or outside the cell to attack distant
objects in the place of origin initiated by free radicals. MDA
not only reflects the level of lipid peroxidation, but is also a
by-product of cyclooxygenase. Platelet activity, and persistent platelet activation is a common feature of many clinical
syndromes associated with increasing of lipid peroxidation.
According to Kulinski V. I. [23] measuring the level of MDA
in plasma or serum of blood provides a suitable condition in
vivo index of lipid peroxidation and is a biomarker, often used
to investigate the radical-mediated physiological and pathological conditions. Therefore we note that circulating levels of
MDA proved to be significantly higher in patients with large
prostatic adenoma in comparison to healthy donors (G2).
Similar results were obtained by other researchers and they are
strongly correlated with the levels of prostate-specific antigen
[20]. Some studies also indicate the role of lipid peroxidation
that also may be a trigger in the synthesis of prostaglandins
by cyclooxigenase-2 activation [17].
The products of peroxide oxidation of lipids are eliminated
by superoxide dismutase, glutathione peroxidase, catalase, and
such vitamins-antioxidants as α-tocopherol and ascorbic acid.
The authors noted that assessing the level of antioxidants
in patients with PA can help in good management and reduce
morbidity. Romanda Duru et al. [18] state that in the management of patients with PA, antioxidants supplementation is
needed, because deficiency in antioxidants may be associated
with cell degeneration, pathologic process and poor prognosis.
Extent of oxidative damage ROS-induced can be exacerbated by low efficiency of antioxidant defense mechanisms.
Imbalance between OS and antioxidant components of the
cell also plays the important role in the development of PA.
Some sources of literature reveal OS growth and decreased
antioxidant mechanism in prostate diseases including PA.
However, data is not univocal. Low antioxidant capacity was
found in patients suffering from benign prostate hyperplasia
compared to controls. Negative correlation between blood
serum peroxides and antioxidant capacity was observed in
these patients [24].
The studies demonstrated in patients an imbalance between the production of RLO and antioxidant substances.
This imbalance occurs because of excessive RLO and natural
antioxidants can’t cope with it, and in result appears incapable of annihilating them, as evidenced by the decreased total
antioxidant activity in both phases – hexane, hydrophobic,
nonpolar and isopropanol, hydrophilic, polar, both at the
pre- and postoperative stages.
We note that oxidative stress is manifested by the imbalance between generations of ROS, on the one hand and
protective antioxidant systems, on the other hand, forms
pathogenic elements important in the self-maintaining and
exacerbating the inflammatory response and influencing the
development of PA patients during the study. Therefore the
obtained results about oxidative processes and antioxidant
correlations that reflect the current research findings open
the new possibilities of drawing up strategies of medical and
surgical management in patients with PA.

Conclusions
1. In the case of prostate adenoma, the processes of
oxidation with production of reactive oxygen species were
increasing, manifested by marked increases of the lipid hydroperoxides, conjugated dienes, carbonyl compounds and
malondialdehyde in the blood and in the fluids from the
lodge at the pre- and postoperative stages. Compared with
G1 the recorded indices of oxidative stress were significantly
higher, in particular malondialdehyde (22.5±5.24 nM/L) in
blood serum, similar to pre- and postoperative 20.9±3.52 and
21.6±4.38 nM/L, respectively.
2. Deficiency of antioxidants was found in the patients
with PA, as demonstrated by the important reduction of total
antioxidant activity, decrease of the activities of the main
antioxidant enzymes (SOD, CAT and GPO) during pre- and
postoperative stages.
3. Oxidative stress is manifested by imbalances between
generation of reactive oxygen species, on the one hand, and antioxidant systems protection, on the other hand, the activity of
enzymes is an important pathogenic and informative marker
in the self-maintenance and exacerbation of inflammatory response influencing evolution of PA at pre- and post-operative
stages. Oxidative stress is a predictive element in developing
treatment strategies for patients with PA at intra-operative
and post-operative stages.
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Abstract
Background: The need to evaluate hemodynamics in case of portal hypertension syndrome is a current problem. Identification of portal hypertension by
invasive methods is difficult, hence the logical conclusion of the need to optimize the portal hypertension diagnosis by non-invasive methods. This study
aims: to identify a system of non-invasive measurements, which will permit to develop a scoring system for portal hemodynamics disorders severity in liver
cirrhosis assessment by duplex ultrasound and a scoring interpretation, which allows the classification as: low severity, middle severity and high severity.
Material and methods: One hundred eleven patients who were diagnosed with cirrhosis formed the research cohort. The patients had an enhanced
clinical and biological evaluation. Ultrasound examination was done by Logiq E9, Voluson E8 equipment, using linear probe of 7-10 MHz frequency and
convex probe of 3.5-5 MHz frequency by the transabdominal access, in real time two-dimensional (B) regimen, with the subsequent use of color Doppler
and spectral Doppler techniques. Obtained data was processed using case-based reasoning, data segmentation and clusterization.
Results: A scoring for portal hemodynamics disorders severity in liver cirrhosis assessment, based on five non-invasive measurements, obtained by
doppler ultrasound imaging, was developed.
Conclusions: The scoring system can be used for a differential diagnosis of liver cirrhosis. The decision rules in the form of productions, obtained during
the data clustering stage, can be used to develop medical information systems.
Key words: liver cirrhosis, portal hemodynamics, doppler ultrasound imaginghepatic.

cific pathogenetic aspects. The early diagnosis and appropriate
management of pathology can certainly improve the prognosis
and life expectancy of patients with chronic liver diseases.
Identification of portal hypertension by invasive methods
is difficult, both because of laborious processes and serious
condition of the patients. Hence the logical conclusion of
the need to optimize the portal hypertension diagnosis by
non-invasive methods, a complicated problem recognized in
numerous studies.
HVPG measuring through the hepatic veins catheterization is the gold standard for evaluation of portal pressure
in cirrhosis, but it is an invasive method [1]. HVPG changes
provide important information not only for positive diagnosis,
but also during treatment have an important significance in
guiding cirrhotic patients. However, the technique has limi-

Introduction
Liver cirrhosis is the final stage of chronic liver diseases
and is usually complicated by portal hypertension, which
becomes the most important cause of morbidity and mortality in these patients. Portal hypertension as a complication
of liver cirrhosis, being a clinical / hemodynamic syndrome
defined by gradient increase of portal venous pressure, conditions upon a positive diagnosis, the imaging examination
being credited as having greater accuracy in detection of the
structural hepatosplenic and hemodynamics changes on
splenoportal axis.
The need to evaluate hemodynamics on splenoportal axis
in case of portal hypertension syndrome is a current problem,
due to the increased incidence of the given pathology and spe37
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the two-dimensional exam the morphological appearance
of the liver, spleen was studied, highlighting parenchymal
structure, homogeneity. Dopplerography in color and power
regimen was used to emphasize the portosystemic collaterals.
Dopplerography in spectral regimen allowed to describe hemodynamic changes both on arterial and venous side, which
included the features of the arterial and venous flows in the
hepatolienal basin, by assessing the indices of impendance,
congestion (CI), splenoportal (SPI), portal vascular (PVI),
portal hypertension index (PHI).
From the cohort of 111 patients those with splenectomy
were excluded. The remaining 101 cases were divided into
three groups – patients with low, middle and high portal
hemodynamics disorders severity.
The overall assessment of patients with portal hemodynamics disorders was based on 16 ultrasound and dopplerography parameters system [5, 6]. The selection of these 16
parameters was performed on the basis of statistical analysis.
A set of operations carried out by specific working processes
and techniques was applied during statistical processing:
 Measurement of intensity degree of statistical regularities was performed using correlation coefficient
(Spearman correlation);
 Sensitivity, specificity indicators, positive and negative
likelihood ratios, confidence levels, area under the ROC
(AUROC) curvatures and diagnostic accuracy were
calculated;
 Parameters estimation and verification of statistical
hypotheses were performed by calculating errors, using
t-criterion and the degree of veracity of “p”.
A further analysis based on all 16 criteria segmentation
[4], allowed the reduction of parameters to six: spleen area,
congestion index, PHI, portal vascular index, splenoportal
index, portosystemic collaterals’ presence.To achieve the
main aim of this research we decided to use the methods and
algorithms used previously to formalize the field of ultrasound
examination for pathologies of hepato-pancreato-biliary region [7, 8] and diagnosis of early stages of non-alcoholic fatty
liver disease [9].

tations in clinical practice to be invasive, with complications’
potential and requires a technical expertise with limited availability and did not find a widespread use in medical practice.
It must be emphasized that none of the non-invasive methods replaces the measurement of pressure gradient in hepatic veins and endoscopic screening of esophageal varices, but
they certainly facilitate clinical management of patients with
liver cirrhosis and provide valuable prognostic information.
Traditionally these techniques are based on scoring systems
(e.g. Child-Pugh Score [2,3]), or on imaging signs analysis.
The sequence of these diagnostics methods, conventional
ultrasound (2D) and color duplex Doppler regimen has a
number of advantages, being an accessible, non-irradiating,
repeatable method it can be performed even at the patient’s
bedside.
Despite the fact that some techniques became conventional instruments in the estimation of portal hypertension,
the search for non-invasive markers for predicting the portal
hemodynamic disease severity continues and presents an
interest in medical diagnostics, as well as social and economic.
In the study [4] a system of 6 criteria (sonographic
signs) was proposed, which allows a differential diagnosis
of liver cirrhosis and its classification into: minimal portal
hemodynamic disturbances, moderate portal hemodynamic
disturbances and severe portal hemodynamic disturbances.
Later this system was subjected to a complex analysis
using segmentation and clusterization methods and algorithms, as well as techniques typical for case-based reasonong.
In this paper we propose a scoring system for portal hemodynamics disorders severity in liver cirrhosis assessment by
duplex ultrasound and a scoring interpretation, which allows
the classification of these disturbances as: low severity, middle
severity and high severity.

Material and methods
It is a retrospective study realized at the Republican
Clinical Hepatology Department of the University Hospital.
The medical records of 111 patients in the last 36 months were
studied, who were diagnosed with cirrhosis of the liver of various aetiologies (97.8% mainly of viral origin). The average
age of the selected patients was 48.4 years old. The study group
consisted of 46 (41.4%) men and 65 (58.6%) women, aged
20-70 years). The exclusion criteria of the research: children,
pregnant women, patients with pre- and posthepatic portal
hypertension, the presence of hepatocellular carcinoma.
The patients had an enhanced clinical and biological
evaluation. The cytolytic, cholestatic, hepatoprive syndromes
were assessed. The esophageal varices were diagnosed by
upper endoscopy and classified as absent or present, and the
severity of varices was described in degrees. The evaluation
of severity of hemodynamic disorders was studied by duplex
ultrasound, using linear probe of 7-10 MHz frequency and
convex probe of 3.5-5 MHz frequency by the transabdominal
access. All the patients were examined at the beginning in real
time two-dimensional (B) regimen, with the subsequent use
of color Doppler and spectral Doppler techniques. Through

Results and discussion
Both segmentation and cluster analysis used in this
research are based on the hypothesis that liver condition
worsening acts specifically on each parameter. Each of the
six parameters was subjected to the segmentation procedure.
Initially the data about 101 patients were divided into three
groups: 21 with low severity portal hemodynamics disorders;
45 with middle severity portal hemodynamics disorders; 35
with high severity portal hemodynamics disorders. Subsequently, data were selected for each parameter and arranged
in increasing sets as follows:
Low_Ai = [v1, ..., Vj_low], where i = 1 ... 6; j_low = 21;
V1, ..., Vj_low – i parameter values for 21 patients with low
severity portal hemodynamics disorders and V1 is the minimum value, but Vj_low – maximum value.
Middle_Ai = [v1, ..., Vj_middle], where i = 1 ... 6; j_mi38
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ddle = 45; V1, ..., Vj_middle - parameter values of 45 patients with portal hemodynamics middle severity disorders
and V1 is the minimum value and Vj_middle – maximum
value.
High_Ai = [V1, ..., Vj_high], where i = 1 ... 6; j_high =
35; V1, ..., Vj_high – i parameter values of 35 patients with
portal hemodynamics high severity disorders and V1 is the
minimum value and Vj_middle – maximum value.
Taking into consideration that Low_Ai, Middle_Ai,
High_Ai sets are arranged in ascending order, for each parameter 2, 3 or 4 values can be emphasized, which are cut-offs:
1. Middle_Ai.V1;
2. High_Ai.V1;
3. Low_Ai.Vj_low, IF Low_Ai.Vj> High_Ai.V1;
4. Middle_Ai.Vj_low, IF Middle_Ai.Vj> High_Ai.V1;
Respectively, each range of values of six parameters can
be divided into 3, 4 or 5 sub-segments.

For each sub-segment the confidence level in one of three
conclusions was calculated. This confidence level corresponds
to the probability of presence of one of the three conclusions,
if the corresponding parameter has any value in this subsegment. This model has been used in many applications in
domain of image processing and medical data processing, as
well as segmentation of medical video sequences.
At the stage of clustering, from the sub-segments, which
can be described by a logical reasoning and a general conclusion, clusters were formed, but the reasonings were formalized
in the form of production rules of IF <condition> THEN
<conclusion> type. The condition is made of the characteristics of the sub-segments, which form the given cluster.
The production rules are among the most popular methods of knowledge presentation in medical informatics field.
Using the proposed principle of segmentation, “Spleen
area”, “Congestion index”, “Splenoportal index”, “PHI”, “PorTable 1

Results of six imaging diagnostic criteria segmentation
Spleen aria

x<57

57<=x<113

113<=x<206

206<=x

Low*

66.67%

17.91%

0

0

Middle*

33.33%

52.24%

36.36%

0

High*

0

29.85%

63.64%

100%

Congestion index

x<0.07

0.07<=x<0.11

0.11<=x<0.18

0.18<=x

Low*

80.00%

29.79%

0

0

Middle*

20.00%

61.70%

38.89%

0

High*

0

8.51%

61.11%

100%

Splenoportal index

x<29%

29%<=x<=60%

60%<x<=67%

67%<x

Low*

100%

24.29%

0

0

Middle*

0

52.86%

35.00%

0

High*

0

22.86%

65.00%

100%

Portal vascular index

9<=x

7<=x<9

x<7

Low*

28.57%

0

0

Middle*

61.90%

29.41%

0

High*

9.52%

70.59%

100%

PHI

x<1.5

1.5<=x<1.6

1.6<=x<2.7

2.7<=x

Low*

100%

64.29%

0

0

Middle*

0

35.71%

68.42%

0

High*

0

0

31.58%

100%

Portosystemic collaterals' presence

0

1

2

3

Low*

62.50%

38.10%

10.53%

3.57%

Middle*

37.50%

47.62%

52.63%

39.29%

High*

0

14.29%

36.84%

57.14%

* Low - confidence level of conclusion: low severity of portal hemodynamics disorders.
Middle - confidence level of conclusion: middle severity of portal hemodynamics disorders.
High - confidence level of conclusion: high severity of portal hemodynamics disorders.
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Table 2

Scoring for portal hemodynamics disorders severity in liver cirrhosis assessment by duplex ultrasound
Measure

1 point

2 points

3 points

Spline area

x<57

Congestion index

x<0.07

PHI

x<1.5

5 points

6 points

57<=x<113

113<=x<206

206<=x

0.07<=x<0.11

0.11<=x<0.18

0.18<=x

1.5<=x<1.6

1.6<=x<2.7

Portal vascular index
Splenoportal index

x<29%

Portal hemodynamics
disorders severity

Confidence level

9-10

Low

More than 90%

11-12

Low to Middle

Up to 70%

13-16

Middle

Up to 68%

17-24

Middle to High

Up to 65%

25-30

High

More than 95%

2.7<=x

9<=x

7<=x<9

x<7

29%<=x<60%

60%<=x<67%

67%<x

The obtained scoring system and its way of interpretation were validated in actual clinical practice. This process
demonstrated their efficacy and veracity. In addition, the
possibility of their use in assessing the dynamics of liver cirrhosis was observed.

tosystemic collaterals’ presence” parameters were divided
into four sub-segments, and “Portal vascular index” in 3. For
each sub-segment the confidence level in one of those three
conclusions was calculated (tab. 1).
Analyzing the obtained results, it was found that the
parameter “Portosystemic collaterals’ presence” was less
informative to differentiate portal hemodynamics disorders
severity in liver cirrhosis. As a result, the six parameter system
has been reduced to five.
At the next stage there was realized clustering of portal
hemodynamic disorders severity assessment domain based
on results of five imaging diagnostic criteria segmentation.
Cluster analysis (or clustering) is the task of grouping a set of
patients with portal hemodynamics disorders in such a way
that patients in the same group (called a cluster) are more
similar to each other than to those in other groups. More
similar in the sense of disorder severity description based on
five imaging diagnostic criteria. Seven clusters were identified.
Taking into consideration the logical reasoning of each cluster
expressed in the production rules and their role in the overall
assessment of portal hemodynamics severity disorders, a scoring system was developed and the way of its interpretation
was proposed (tab. 2).
Portal hemodynamics disorders severity was classified in:
low severity, middle severity and high severity (tab. 3).
Table 3
Scoring interpretation
Total points

4 points

Conclusions
For a broader test the authors intend to use the obtained
results to develop computer-aided tools (desktop, web and
mobile versions) for the evaluation and classification of portal
hemodynamics disorders severity.
At the moment, a condition for the utilization of the
proposed approach is that all five parameters of the scoping system should indicate any deviations from the norm.
The proposed methodology is foreseen to be used in future
in cohorts of patients with some additional restrictions as:
patients with one or more normal parameters, patients after
splenectomy, etc.
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Two ways of applying the obtained results in this research
can be pointed out:
1. The scoring system can be used directly as a means of
differential diagnosis of liver cirrhosis;
2. The decision rules in the form of productions, obtained
during the clustering stage, represent for computer scientists
a formalized knowledge that can be used to develop medical
information systems;
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Abstract
Background: Spontaneous intracerebral hemorrhage (SIH) accounts for 9 to 25% of all strokes and is associated with a high morbidity and mortality, with
less than 40% of affected persons surviving 1 year. The condition commonly presents a sudden onset of focal neurological deficits with accompanying
headache, nausea, vomiting, elevated blood pressure and altered consciousness. Medical treatment commonly includes airway support, blood pressure
control, management of cerebral edema, symptomatic therapy such as anticonvulsive medication, anticoagulation reversal etc. Different surgical options
such as open craniotomy, stereotactic aspiration, endoscopic evacuations with or without thrombolysis have also been considered. Most of these techniques
have already been implemented successfully in the Republic of Moldova. According to the data of the Institute of Neurology and Neurosurgery and the
Institute of Emergency Medicine for the period 2011-2014, just within these two institutions were performed 137 neurosurgical interventions, including
67 interventions involving minimally invasive techniques with local fibrilolysis and 70 interventions involving other minimally invasive surgery or
conventional craniotomy. The obtained results are in concordance with those reported by other European institutions.
Conclusions: The continuous efforts to improve the outcome of SIH during the recent years have led to the development of a variety of minimally invasive
techniques, most of which have already been adopted by the autochthonous surgeons. New randomized controlled trials are required to establish the
suitability of these techniques for different clinical situations and SIH localizations.
Key words: spontaneous intracerebral hemorrhage, supratentorial hematoma.

Trial in Intracerebral Hemorrhage) trial, about 39-40% of
supratentorial SICHs were lobar, 42% were deep (involving
basal ganglia and thalamic nuclei), 17-19% had mixed locations and 1% could not be evaluated [10].
Epidemiology. Worldwide incidence varies between 10
and 40 cases per 100,000 population and increases with age [4,
11, 12]. The pathology affects a substantial proportion of the
population in Europe and worldwide, representing 9-27% of
all strokes [262]. Studies performed in the last decade indicate
that SICH represents 10-15% of all strokes in Europe, USA
and Australia, 20-30% of strokes in Asia [June 13-17], about
10% of strokes in high-income countries and 20% of strokes
in middle and low-income countries [18, 19].
It is also known that intracerebral hematomas represent
the third leading cause of death after cardiovascular diseases
and cancers, accounting for 12.5 to 15% of overall mortality
and being a major cause of disability. Reported mortality
during the first month after SICHs varies between 30-59%,
with an overall survival of less than 40% at 1 year and less
than 20% at 10 years [13, 17, 20-23]. Among the survivors,
disability reaches 70-80% [2, 3, 24], with only 10% of patients
becoming functionally independent at 1 month and about
20% at 6 months [12, 17, 20, 25, 26].
Etiology, pathogenesis and pathophysiology. Predisposing factors for SICHs include modifiable risk factors
(hypertension, diabetes, alcohol abuse, smoking, poor diet,
obesity, anticoagulation therapy, previous stroke, illicit drugs

Introduction
Definition. Intracranial hemorrhages can be classified by
anatomical and etiological aspects. According to anatomical
aspects, can be distinguished parenchymatous, subarachnoid, subdural, epidural, supratentorial and infratentorial
hemorrhages. From etiological point of view, intracranial
hemorrhages can be further categorized into primary or
spontaneous and secondary hemorrhages [1,2]. Spontaneous
intracerebral hemorrhage (SICH) represents blood effusion
in cerebral parenchyma that is nontraumatic and without any
known cause of hemorrhage (AVM, cerebral aneurysm or
tumor). Spontaneous intracerebral hemorrhages (SICHs) are
considered medical emergencies, commonly having a clinical
course similar to an intracranial expansive process, with early
neurological deterioration within the first few hours after
onset [3.5]. Based on their location, supratentorial SICHs
can be further divided into lobar or superficial (situated in
cortical and subcortical areas of frontal, temporal, parietal and
occipital lobes) and central or deep (localized in the areas of
nucelus caudatis, globus pallidus, thalamus, internal capsule,
white periventricular substance or cerebral ventricles), while
infratentorial SICHs can involve the cerebellum, pons and the
brain stem. About 1/3 of SICHs have lobar localizations, and
about 2/3 of SICHs have bazal or infratentorial localizations
[2,6,7]. Overall, supratentorial SICHs represent over 80% of
all SICHs [8,9]. According to the results of STICH (Surgical
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consumption, especially cocaine) and non-modifiable risk
factors (male sex, age, ethnicity - African or Asian, genetic
predisposition, brain amyloidosis, various coagulopathies).
The main risk factors (male sex, age, hypertension, alcohol
abuse, smoking, diabetes, poor diet, abdominal obesity and
physical inactivity) account for over 80% of the overall risk
of stroke worldwide [18, 27]. Association of additional risk
factors, such as high serum level of certain apolipoproteins,
increases the risk up to 90% [27]. Most authors agree that from
all risk factors, the most important are hypertension and cerebral amyloid angiopathy [1, 2, 15, 17, 28, 29]. Thus, chronic
hypertension is responsible for 50-70% of all SICHs [15, 17,
30]. The disease leads to small structural changes of the brain
vessels, being associated with atherosclerosis, lipohialinosis
and formation of micro aneurisms. A variety of risk factors
can also lead to so-called small brain vessel disease, which is the
underlying pathology in many cases of SICHs. The prevalence
of cerebral small vessel disease in general population increases
with age and also leads to progressive cognitive changes and
vascular dementia [2, 6, 15, 18, 26, 29].
As the brain hematoma expands, it increases local pressure affecting the brain tissue and tearing adjacent vessels. Coagulation disorders and hypertension predispose to rebleeding
in the early stages. The mass effect of the hematoma further
increases intracranial pressure, causing significant damage to
adjacent brain structures and also affecting distant regions by
shifting the midline structures to the contralateral side and
even resulting in various degrees of brain herniations. If the
circulation of cerebrospinal fluid is disturbed, hydrocephalus
occurs [18, 31, 32].
Pathophysiological changes of supratentorial SICH were
studied in detail clinically and experimentally [29, 32, 33].
Mechanical compression of local microcirculation with subsequent release of vasoconstrictor substances from hematoma
causes a marginal zone of ischemia called secondary or perilesional ischemia. Various terms such as “ischemic penumbra”
or “tissue at risk” have been proposed to describe this altered
functional brain area, but potentially recoverable [20, 29, 3235]. Some authors suggest that perilesional hypoperfusion is
rather a consequence of reduced metabolic demand than a
true tissue ischemia [6, 14]. Various degrees of perilesional
hypoperfusion with or without “spot” sign on CT angiography,
have been reported in about 60% of patients with acute SICH
[36]. That’s why the reason for surgical treatment in SICHs is
not only to eliminate the mass effect, but also to reduce the
toxic effects of blood components for potential brain tissue
recovery in the ischemic penumbra [29, 32, 37, 38].
Another pathogenic factor is related to the brain edema,
which increases over several days, leading to mass effect and
raised intracranial pressure, secondary neuronal damage and
neurological deterioration. Disruption of the blood-brain
barrier and serum protein leakage into extracellular space is
followed by an increase in osmolarity and release of biologically active substances (arachidonic acid, histamine) with
associated development of vasogenic edema (extracellular).
Disruption of the energy metabolism of the cell membranes
and cellular wall pumps leads to fluid shift into the cells

and development of cytotoxic edema (intracellular). In the
subsequent phase, the lysis of red blood cells with release of
hemoglobin metabolites, inflammatory cytokines, matrix
metalloproteinases, iron and thrombin triggers generation
of free radicals with associated inflammatory, neurotoxic and
apoptotic effects [15, 20, 29, 32, 33, 35]. Perilesional edema
peaks at 72 hours and usually persists for 5 days, although it
may persist for up to 2 weeks [2, 6, 20].
Re-bleeding, hematoma expansion and intraventricular
eruption are major predictors of death in the acute phase of the
SICHs or severe disabilities in survivors [4, 5, 14, 16, 39-43].
Intraventricular extension occurs in 30-45% of patients with
SICHs, depending on the size and location of the bleeding
[3, 17, 26, 30, 32, 41, 44]. The overall mortality in patients
with intraventricular hemorrhage is 5 times higher than in
patients with isolated SICHs [45]. Since the rigid shape of the
skull limits the ability of volumetric expansion of its content,
hematomas with a volume exceeding 150 ml inevitably lead
to death [18]. Hematoma growth is also associated with increased mortality and poor functional outcomes, regardless
of its initial volume or other associated factors.
Three definitions have been used to define the growth of
SICHs: (1) any increase in size of SICH, (2) an increase of ≥
33% or ≥ 12.5 ml and / or (3) interval radial increase in size
over 1 mm confirmed at computed tomography (CT) at 24
hrs compared with the original CT [39, 46]. Identification of
techniques for predicting the expansion of SICHs remains a
priority of many research studies [21, 47]. Among the proposed methods for estimating the probability of hematoma
growth can be mentioned determination of density and
hematoma shape at CT scanning [18, 46] or the presence of
the “spot” sign on CT angiography [18, 36, 47, 48]. According
to the published results, heterogeneous density on CT independently predicts expansion of SICH, the irregular shape of
hematoma being also associated with its expansion [48]. The
presence of the “spot” sign on CT angiography represents another independent predictor of hematoma expansion, increased
mortality and a poor prognosis [36, 47]. In addition, the “spot”
sign allows patient selection for individualized therapeutic
regimens such as administration of early hemostatic treatment
(recombinant activated factor VII), more aggressive reduction
of blood pressure and / or surgical interventions [36].
Staging of intraparenchimal hemorrhage. SICH is
not a monophasic event and includes three distinct phases:
(1) initial hemorrhage, (2) expansion of the hematoma and
(3) perihematomal edema [14, 42]. Disease progression and
subsequent results are influenced primarily by two factors:
hematoma expansion and cerebral perihematomal edema.
After the initial bleeding, hematoma reaches its maximum size
in 15-20 minutes, even though occasionally the bleeding may
continue for up to 6 or even 24 hours. Elucidating the cause
of hematoma expansion (on-going bleeding or re-bleeding
from one or more vessels) confirmed by CT is particularly
useful for selecting the treatment strategy [6, 14].
Histologically can be distinguished 5 phases of intraparenchymal hematomas that are based on cellular changes
during the process of degradation and absorption of blood
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Table 1

products. These phases are also distinguished at brain MRI
as follows: hyperacute phase (from onset to 12 hours), acute
phase (from 12 hours to 2 days), early subacute phase (from
2 to 7 days), late subacute phase (from 8 days to one month)
and chronic phase (after one month) [49].

Glasgow Score(GCS)
Components

Grading

Points

Does not open eyes, even under pressure
Opens eyes in response to painful stimuli
Opens eyes on verbal command
Opens eyes spontaneously
No response
Extension to painful stimuli (decerebrate
Motor
response)
responce
Abnormal flexion to painful stimuli (decorticate
response)
Flexion / Withdrawal to painful stimuli
Localizes painful stimuli
Obeys commands
Makes no sounds
Verbal
Incomprehensible sounds
responce
Utters inappropriate words
Confused, disoriented
Oriented, converses normally

1
2
3
4
1
2

Eye
opening

Clinical picture
Symptoms of SICHs can be divided into general and
focal. The clinical manifestations may vary depending on
hematoma location, size and eruption into the ventricular
system [1, 4, 5, 12, 14, 30, 41]. The onset is usually sudden with
headache, vomiting, seizures and / or development of focal
neurological deficits. In the acute phase can be encountered
alterations of consciousness (from sleepiness to coma), signs
of meningeal irritation, motor deficits (hemiparesis, hemiplegia), dysmetria, cranial nerve palsy (especially involving
oculomotor nerve), various autonomic dysfunctions, etc [4, 6,
12, 18, 30, 50]. Depending on the affected brain regions, the
clinical presentation can range from minor neurological deficits to fatal herniation syndromes resulting from hematoma
expansion, prominent mass effects and increased intracranial
pressure [42]. Although the clinical picture alone is insufficient to reliably differentiate SICHs from ischemic strokes [14,
30, 50], it maintains its relevance for prompting imaging and
laboratory investigations as well as for initiating a treatment
plan, taking into account the fast dynamics of SICHs.
For obtaining a consensus among institutions, a better
communication and a more accurate assessment of neurologic
status and its dynamics, a number of neurological deficit scales
and functional status scores have been adopted internationally.

3
4
5
6
1
2
3
4
5

Among the most common can be listed: Glasgow Coma Scale
(GCS) is the most common scoring system used to describe
the level of consciousness in a person with brain injury. It is
composed of three parameters (best eye opening, best motor
response and best verbal response), the overall score varying
between 3 and 15 (Table 1). A score of 13 or higher correlates
with a mild brain injury, a score of 9 to 12 correlates with a
moderate injury, and a score of 8 or less correlates with a
severe brain injury. A diagnosis of coma corresponds to a
Table 2

ICH score and ICH-GS score [53]
ICH-GS Score

Components

Age (years)

GCS (points)

ICH Localization
IVH

ICH Score

Grading

Points

Grading

Points

< 45

1

< 80

0

45 - 64

2

≥ 80

1

> 65

3

13 - 15

1

13 - 15

0

9 - 12

2

5 - 12

1

3-8

3

3-4

2

Supratentorial

1

Supratentorial

0

Infratentorial

2

Infratentorial

1

Yes

1

Yes

0

No

2

No

1

<30

0

≥30

1

ICH Volume (ml)

Supratentorial ICH volume (ml)

infratentorial ICH volume (ml)

43

< 40

1

40 - 70

2

> 70

3

< 10

1

10 - 20

2

> 20

3
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score below 7-8. The summation to provide an overall score
for coma (from 3 to 15) results in some loss of information,
but still proves valuable for a variety of purposes, including
triage and epidemiological studies [45, 51].
ICH (intracerebral hemorrhage) score, original and
modified, represents reliable grading scales for patients with
intracerebral hemorrhage evaluated at presentation, allowing
risk stratification and predicting the mortality in the first 30
days. The ICH scale uses such factors as age, volume of ICH,
GCS score and presence of intraventricular hemorrhage (Table
2). Scale range is between 0 and 6 points. Higher ICH scores
are associated with increasing mortality during the first month
– all patients with a score 0 survive and all patients with a score
greater than or equal to 5 die within 30 days [6, 42, 52, 53].
ICH-GS Score (intracerebral hemorrhage-grading scale)
developed for SICHs, appears to possess greater sensitivity
in predicting in-hospital mortality, mortality at 30 days and
post-therapy functional results compared with the original
ICH score (Table 2) [53].
FUNC score is another prediction tool for risk stratification and functional outcome at 90 days after stroke [42].
FUNC score ranges from 0 to 11 based on the volume of ICH,
age, location of ICH, GCS and cognitive dysfunction (Table
3) [42]. For each patient with ICH, a particular FUNC score
value corresponds to the percentage probability of attaining
functional independence (Glasgow Outcome Score greater
than or equal to 4) at 90 days. A higher score is associated
with a greater likelihood of functional independence, defined
as GOS ≥ 4 at 90 days. No patients with a FUNC score ≤ 4
reach functional independence and more than 80% of patients
with FUNC score of 11 achieve functional independence at
90 days. However, only scores at the extreme ends appear
to be clinically useful, while the average scores have a lower
predictive value [42].
Table 3
FUNC Score [42]
Components

Grade

Points

< 30

4

ICH Volume (cm3)

30 - 60

2

> 60

0

< 70

2

70 - 79

1

≥ 80

0

Lobar

2

Deep

1

Infratentorial

0

≥9

2

≤8

0

No

1

Yes

0

Age (years)

ICH Localization

GCS (points)
Pre-ICH cognitive impairment
Total FUNC Score

ties. The scale was developed in 1957 and modified in 1988.
The modified Rankin scale ranges between 0 and 6, running
from perfect health without symptoms to death: 0 - without
symptoms; 1 - no significant disability; able to carry out all
usual activities, despite some symptoms; 2 - mild disabilities;
able to look after own affairs without assistance, but unable
to carry out all previous activities; 3 - moderate disabilities;
requires some help, but able to walk unassisted; 4 - moderately
severe disabilities; unable to walk without assistance or to care
unassisted to own bodily needs; 5 - severely disabled, bedridden, incontinent and requiring constant care; 6 - dead [54, 55].
Barthel Index evaluates 10 basic activities of daily living,
which include: (1) feeding, (2) bathing (3) grooming (washing
face, combing hair, brushing teeth), (4) dressing ( 5) bowel
control (6) bladder control, (7) the ability to use the toilet, (8)
chair transfer, (9) ambulation (10) stair climbing. The total
score ranges between 100 points (independent) and 0 points
(completely dependent) [54, 56].
GOS score (Glasgow Outcome Score) is a scale for assessing the final state after an acute brain disease. Depending
on their recovery, the patients are grouped into 5 categories:
(1) good recovery with resumption of normal life despite minor deficits, (2) moderate disability, but relatively
independent without needs for assistance in everyday life
(employment is possible but may require special equipment),
(3 ) severe disabilities – conscious, but dependent for daily
support, (4) persistent vegetative state with prolonged periods
of unresponsiveness or minimal responsiveness (5), deceased
[45, 52, 54]. The correlation between ICH score and GOS
score is negative and statistically significant [52].

Paraclinical diagnosis
Neuroimaging studies are vital to elucidate the diagnosis
and etiology of SICHs [4, 6, 42, 57]. Brain imaging is the
cornerstone for diagnosing SICHs because hemorrhagic and
ischemic strokes can not be differentiated by clinical data alone
[4, 6, 42, 57]. Neuroimaging studies are needed not only for
diagnosis, but also provide valuable information related to the
type of bleeding, its etiology and pathophysiology [4, 49, 57].
Neuroimaging studies include a compulsory brain CT scanning, an optional brain MRI followed by angiography of the
cerebral vessels obtained by CT and / or MRI [4, 5, 18, 33, 58].
Brain CT is the investigation of choice for the diagnosis
of SICHs, able to establish the diagnosis within minutes from
the onset of symptoms and to provide additional details such
as the bleeding size and localization. Non-contrast CT remains
the “gold standard” for diagnosis, although a variety of new
neuroimaging techniques can provide additional information
related to pathophysiology of SICHs and their prognosis in
individual patients [3, 5, 6, 30, 42]. Brain CT also enables
rapid calculation of the volume of bleeding, which may be
performed by two methods: the “ellipse” method based on
routine CT images and the planimetric method using the
neuronavigation station equipment [59]. CT angiography in
hyperacute phase, followed by a post-contrast scan can also
identify the “spot” sign – one or more hyperintense spots in

0 - 11

Rankin Scale is a commonly used scale for measuring
the degree of disability or dependence in the daily activities
in patients with stroke or other acute neurological disabili44
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and blood pressure control, reversal of coagulation defects,
cerebral edema, intracranial hypertension and seizure management, addressing the risk factors and associated medical
conditions etc [15, 17, 26 62]. Most studies show superior
results for patients admitted into an intensive care unit, preferably of neurological or neurosurgical profile [5, 6, 18, 63].
Patients with a low level of awareness often require ventilatory
support [29]. Although the treatment may vary depending on
the patient’s condition, it also addresses a number of general
principles such as blood pressure control, management of
coagulation deficiencies, management of cerebral edema and
elevated intracranial pressure, neuroprotective therapy etc [4,
5, 35, 41, 63, 65].
Management of coagulation deficiencies. Congenital or
acquired coagulation factor deficiencies worsen the prognosis
for SICHs by increasing the rate of hematoma expansion as
well as by affecting its subsequent resorption [4, 6, 41]. Patients at risk also include those taking oral anticoagulants and
those with qualitative or quantitative platelet abnormalities.
Recognition of the underlying coagulopathy allows developing
a treatment strategy. For example, in patients with thrombocytopenia or a coagulation factor deficiency, administration of
platelets or the appropriate deficient factor is indicated [2-4, 6,
41]. Acquired coagulopathy may be attributed to longstanding
liver and/or renal disease, malignancy, or medication. For patients being treated with oral anticoagulants, the medications
are immediately canceled and specific antidotes are administered to correct the international normalized ratio (INR) as
rapidly as possible [4-6, 14, 41]. Infusions of vitamin K and
fresh-frozen plasma (FFP) have usually been recommended
for this purpose, but more recently, prothrombin complex
concentrates (PCCs) and recombinant factor VIIa (rFVIIa)
have emerged as potential therapies [3]. Concominant use of
vitamin K with FFP, cryoprecipitate, or clotting factor concentrates can be also used to hasten reversal of oral anticoagulants.
Even in patients without any coagulation deficiencies, administration of various hemostatic agents such as aminocaproic
acid, tranexamic acid and recombinant activated factor VII
has been proposed [5, 18, 63]. Although their routine usage in
patients without coagulation deficiencies was associated with
enhanced hemostasis and reductions in hematoma growth,
the medication did not alter severe disability or mortality
rates [14, 35, 41].
Management of hypertension. Arterial hypertension is
associated with hematoma expansion and poor prognosis,
although a clear causal effect has not been established [4, 14,
35, 41, 64]. Current guidelines suggest aggressive reduction
of systolic blood pressure (BP) with intravenous infusion of
vasoactive drugs (labetalol, esmolol and nicardipine) only if
systolic BP is over 180 mm Hg and/or mean BP is over 130
mm Hg [3-5, 64]. Given the altered cerebral perfusion, the
blood pressure reduction should be also gradual, most authors
suggesting reducing systolic BP just below 160 mm Hg and/or
mean BP just below 110 mm Hg as an initial step [3, 4, 64]. The
Antihypertensive Treatment of Acute Cerebral Hemorrhage
(ATACH) I Trial, a multi-center prospective study performed
during 2004-2008 to determine the appropriate level of systolic

hematoma caused by the leak of contrast material into its
cavity. Its presence is an independent predictor associated in
60% of cases with hematoma expansion and a reserved prognosis [4, 18, 35, 41, 47, 48]. Carotid angiography is performed
when the cause of the bleeding remains equivocal or when a
vascular malformation is suspected.
MRI identifies SICHs shortly after their onset [5, 6, 18, 42,
49], being also reliable for detecting chronic iron deposits related
to previous bleedings [6, 18, 42, 49]. MRI is especially indicated
when the clinical picture and cerebral CT exams cannot establish
the final diagnosis or the etiology of bleeding [14, 18, 42, 49].
Initial MRI can be also performed as part of prognostic score
protocols for predicting clinical outcomes in acute SICHs [18,
30]. Micro-hemorrhages detected by MRI can be occasionally
useful in elucidating the pathophysiology and development
of SICHs. Recent studies indicate that transcranial ultrasound
has an excellent correlation with cerebral CT for evaluating the
degree of bleeding in patients with hyperacute SICHs, therefore
the modality can be also considered for early diagnosis and noninvasive monitoring of SICHs [60].
Due to the rapid advances in the field of medical imaging
during the last decade and the absence of a standardized
international protocol related to SICHs imaging [3, 18, 50],
the imaging modalities and employed protocols for managing
SICHs may vary considerably across different countries. In
most institutions, CT is recommended as a standard imaging
procedure for differentiating hemorrhagic from ischemic
strokes. CT angiography is performed immediately in case
of suspected aneurismal hemorrhages. In general, a younger
age and a lobar location of SICH without pre-existing hypertension require a wider variety of diagnostic investigations
beyond the initial cerebral CT [18, 61]. The relevance of
other investigations such as MRI angiography may depend
upon the clinical situation, the choice being also affected by
local resources and recommended protocols by the national
healthcare systems [18].

Management
While the search for a specific targeted therapy for SICHs
continues, excellent medical care likely has a potent, direct
impact on morbidity and mortality even now, before a specific
therapy is found [3]. Current treatment is targeting a variety of
components such as preventing hematoma expansion, reducing the mass effect, minimizing brain injuries and preventing
secondary neurological and nosocomial complications [4, 29].
Hospital admission is mandatory, preferably in a specialized
neurosurgical department. If such facilities are not available,
admission to a Neurology department is also acceptable [18].
Before admission, the treatment is directed at providing basic
airway and breathing support, blood pressure control and hemodynamic stabilization, lowering the intracranial pressure,
monitoring vital signs etc. [3, 5, 6, 29, 41].

Medical treatment
Medical management is initiated immediately and continues in the intensive care unit, including cardio-respiratory
45
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BP reduction with intravenous nicardipine infusion for 18 to
24 hours postictus in subjects with intracerebral hemorrhage
who are present within 6 hours of symptom onset, showed
that the treatment was well tolerated and reduced the risk of
hematoma expansion, neurological deterioration and hospital
mortality [6, 14, 35]. The results of the Intensive Blood Pressure Reduction in Acute Cerebral Hemorrhage (INTERACT)
I randomized trial also suggested that early intensive blood
pressure reduction to systolic values ≤ 140 mmHg initiated
within 6 hours of symptom onset appeared to attenuate hematoma expansion in patients with intracerebral hemorrhage.
In subgroup analyses, patients recruited within 3 hours and
patients with an initial SBP ≥181 mm Hg appeared to have the
greatest benefit with intensive blood pressure reduction [14,
35, 66]. The INTERACT-2 trial found that intensive blood
pressure lowering in patients with intracerebral haemorrhage
reduced the risk of major disability and improved the chances
of recovery by as much as 20%, even though no changes in
mortality rates were reported [14, 66, 67]. A variety of new
studies are also underway. One such trial is the perioperative
antihypertensive treatment in patients of spontaneous intracerebral hemorrhage (PATICH) trial, which aims to determine if
the intensive preoperative BP reduction improves the overall
prognosis and the postoperative outcome [68].
Cerebral edema and intracranial hypertension management. The Intracranial hypertension is an important cause of
secondary brain injuries. Elevation of the head of the bed to
about 30° promotes displacement of cerebrospinal fluid from
the intracranial compartment to the spinal compartment.
Medical management can also include sedation, analgesia,
osmotherapy with either mannitol or hypertonic saline,
controlled transient hyperventilation as well as drainage of
cerebrospinal fluid depending on the degree of intracranial
hypertension [3, 4, 41, 50, 64, 66]. Even though randomized
clinical trials have failed to demonstrate a significant benefit
of bolus therapy with mannitol on cerebral blood flow and
mortality rates [5, 20, 35], monitoring of intracranial pressure is commonly associated with better functional results in
patients with SICHs [23]. Intracranial pressure monitoring
and its maintenance within 50-70 mm Hg is especially indicated in patients with a GCS score < 8 and/or evidence of
brain herniation, significant intraventricular hemorrhage and
hydrocephalus.
Anticonvulsant therapy. Seizures are reported in 4-8%
of patients with SICHs, and are more prone to occur in lobar
(superficial) hematomas: about 4.2% of cases occur in the first
24 hours and about 8.1% - within 1 month after the onset of
SICHs [2, 4, 14]. Their presence is commonly associated with
higher rates of complications, increased mortality, and poor
functional outcomes in survivors [69]. Seizures in SICHs are
usually treated with intravenous administration of lorazepam (0.05–0.10 mg/kg) followed by an intravenous loading
dose of phenytoin or fosphenytoin (15–20 mg/kg), valproic
acid (15–45 mg/kg), or phenobarbital (15–20 mg/kg). The
anticonvulsant therapy can be discontinued if no seizures are
noted for one month. Although, no randomized trials have
addressed the efficacy of prophylactic antiepileptic medicati-

on in SICHs, the option may be considered for patients with
lobar hematomas and higher risks for seizures [3, 20, 35, 41,
50, 69]. In addition, 24-hrs electroencephalography (EEG)
monitoring should be considered for patients with reduced
consciousness and depressed mental status out of proportion
to the degree of brain injury [3, 5, 35, 41].
Deep venous thrombosis prophylaxis. Immobilized
state and paresis predispose SICHs patients for deep vein
thrombosis and pulmonary embolism. The reported incidence of symptomatic venous thromboembolism in SICHs
varies between 0.5% - 13%, and that of pulmonary embolism
between 0.7% - 5% [41]. Intermittent pneumatic compression devices and elastic stockings are indicated and should be
placed on admission on all immobilized patients. Low doses
of unfractionated heparin or low-molecular-weight heparins
can be considered in patients with hemiplegia, 3-4 days after
the onset of SICHs and after ensuring that the intracerebral
bleeding stopped [2-5, 35, 50].
Glycemic control. Hyperglycemia has a deleterious effect
on cerebral ischemia, being associated with increased mortality and reduced rates of early functional recovery [5, 14, 23, 70].
Even though studies performed in SICHs patients suggest that
early glycemic control can improve the outcome [5, 26, 70],
there is growing evidence that “enhanced” glycemic control
(<2.8 mmol/l or <50 mg/dL) obtained by insulin infusions in
patients with acute brain injury may be associated with significantly reduced concentrations of extracellular glucose in the
brain [5, 14, 70]. Because of this, many clinicians are reluctant
to lower serum glucose if the level is below 10.0 mmol/l (180
mg/dL) [14, 70]. At the moment the optimal management of
hyperglycemia in SICHs and the target glucose levels remain
to be clarified; however, hypoglycemia should be avoided [3].
Neuroprotection. The goal of neuroprotective agents
(such as magnesium, minocycline, deferoxamine) is to favorably influence the cascade of biochemical events triggered
by the intracerebral hemorrhage, subsequently leading to
neuronal deterioration an cell death [35]. Various neuroprotective management strategies have been studied in SICHs
[71]. Although the results suggest that neuroprotective agents
may provide incremental improvements, new trials are required to further elucidate their effects and to define their
clinical indications [71]. Hypothermia has also been studied
among the neuroprotective strategies in patients with ischemic
and hemorrhagic strokes. Thus, a pilot study of therapeutic
hypothermia in patients with SICHs reported reduction in
cerebral edema and perihematomal inflammation [5, 35].
Several other clinical studies, however, showed incremental or
little benefits for patients with SICHs treated with NXY-059,
mannitol, glycerol, and citicoline [5, 35, 66, 72].

Surgical treatment
Surgical management of SICHs may be required in many
clinical situations such as intracranial hematomas greater than
3 cm, a structural vascular lesion or lobar hemorrhage in a
young patient, increasing intracranial pressure with neurological deterioration, etc. A variety of procedures including
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conventional open craniotomy, simple aspiration, ventriculostomy, endoscopic evacuation, stereotactic aspiration with
local fibrinolysis or various combinations have been used for
this purpose [20, 35]. However, the decision about whether
and when to surgically remove the hematoma and the type
of procedures to be used still remain controversial. Surgical
evacuation of SICHs is aimed at reducing the mass effect,
decreasing intracranial pressure, improving of regional blood
flow, minimizing the release of blood degradation products,
minimizing cerebral edema and secondary brain injury [5,
29, 64]. The interval from the initial onset of SICHs is commonly divided into 3 stages: ultra-early (less than 7 hours),
early (from 7 to 24 h) and delayed (over 24 hours) [73]. Most
studies indicate that early stage (7-24 hours) appears the optimal time for surgical interventions [73], while ultra-early
brain surgery (within first 4 hours of symptom onset) is often
associated with higher rates of rebleeding [73, 74]. The employed surgical techniques used in the evacuation of SICHs
can be grouped into several categories such as evacuation by
conventional craniotomy, evacuation by endoscopy, evacuation via stereotactic techniques and aspiration methods with
local fibrinolysis [1, 3, 63, 75].
Conventional craniotomy involves removing a portion of
the skull (a bone flap ranging from about 5x5cm to 10x10cm
in size) and conducting open surgery to drain the hematoma
and repair the ruptured blood vessel. This represents a major
surgical procedure that is typically used when the hematoma
is very large, or when it is compressing the brain stem or
other centers that control vital functions. Hematoma cavity
is cleared and a hemostatic sponge can be applied if needed.
The cavity is also drained and the bone flap is fixed. In cases
of severe cerebral edema or prolapsing cortex through the
surgical wound, the bone flap can be temporarily preserved
in the subcutaneous fat of the abdominal region (for later use
to close the skull defect).
Evacuation via endoscopy involves drilling a small
burr hole in the skull and draining the hematoma using an
endoscope. It represents an advanced technique that allows
simultaneous monitoring of intracranial pressure and using a
variety of instruments for microsurgery such as an operating
microscope, laser and ultrasound equipment for clot lysis and
aspiration etc. A supraorbital approach through an eyebrow
incision has been frequently used for this purpose, being originally described by Justin et al in 2012 [31]. The method is
particularly useful for anterior basal ganglia hematomas that
are usually elongated in shape, allowing an optimal trajectory
along their longitudinal axis with a complete evacuation after
a single pass of the endoscopic tube [31]. Other endoscopic
approaches may involve using small burr holes on coronal
suture for accessing anterior basal ganglia hemorrhages, or in
the parietal-occipital region for accessing basal ganglia and
thalamus. In superficial lobar SICHs, a small burr hole can
be applied just above the hematoma in its closest proximity
to the surface [31].
Stereotactic evacuation represents an advanced technique
that uses a special stereotactic frame for immobilizing the
patient’s head. The technique allows a preliminary compu-

ter calculation of the puncture route and a greater degree
of precision and accuracy than otherwise possible. Apart
from aspirating the content of the hematoma, the method
also allows ultrasound clot lysis or local administration of
fibrinolytic agents (streptokinase, urokinase, recombinant
APT etc) [3, 37].
Puncture and aspiration with local fibrinolysis uses CT
for guidance and includes several steps: 1) applying a burr hole
according to the automatically calculated puncture site and
catheter trajectory based on CT data, 2) guiding the puncture
cannula into hematoma cavity according to the calculated
trajectory, 3) aspiration of the liquid part of hematoma and
application of a special catheter in the hematoma cavity for
subsequent infusion of thrombolytic agents to enhance clot
drainage [63, 74, 76, 77]. Local fibrinolysis and aspiration of
the remaining content is then carried out in the postoperative
period. A major advantage of this technique is the possibility
of being carried out within 20 minutes under local anesthesia
in the emergency department relying on a routine brain CT
scan [78]. In many institutions, a special navigation system
that allows calculating the optimal puncture site and catheter
trajectory based on CT data is integrated into the CT angiography scanner for convenience. The catheter can be also
inserted under the fluoroscopic guidance and its placement
is evaluated by a post-procedural CT scan [79].
Early studies have failed to demonstrate superior outcomes
following conventional craniotomy in supratentorial SICHs
compared with best medical therapy [5, 16, 80, 81]. This
resulted in a more conservative attitude and application of
tighter selection criteria for surgical interventions in SICHs
[13]. The increasing requirements for convincing evidence
in clinical decision making led to the initiation of STICH
(Surgical Trial in Intracerebral Haemorrhage) trial, the largest prospective randomized study that was conducted in 83
centers across 27 countries. The study was initiated in 1995
and the final results were published in 2005, concluding that
in cases where surgical intervention is not heavily favored
by current clinical judgement, early clot evacuation does not
offer clinical benefit over conservative management [6, 10, 66].
Thus, after 6 months of follow up, 26% of surgically treated
patients versus 24% of patients treated with medication had
a favorable outcome. The trial results affected the clinical decision making and surgical interventions were employed less
frequent [82]. Noteworthy, however, is that in STICH trial less
than 25% of surgeries were minimally invasive [5, 10, 66, 83,
84]. The subgroup analysis of the STICH trial also revealed
that patients with lobar superficial hematomas (≤1 cm from
the brain surface) without intraventricular hemorrhage who
underwent surgery had a more favorable outcome, about 49%
of them demonstrating positive results (representing an 8%
absolute increase in good outcomes compared with similar
subjects in the medical arm). This subgroup of patients was the
target of the STICH II study, an international, parallel-group
trial undertaken in 78 centers in 27 countries, comparing early
surgical hematoma evacuation within 12 hrs of randomization
plus medical treatment versus initial medical treatment alone
(later evacuation was allowed if judged necessary) [3, 6, 84].
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The results of STICH II trial confirmed that early surgery
does not increase the mortality or disability at 6 months and
might have a small but clinically relevant survival advantage
for patients with superficial SICHs without intraventricular
hemorrhage, the greatest benefits being obtained in patients
with GCS between 9-12 [5, 66, 83, 84]. Other studies and metaanalyses also confirmed the benefits of surgical interventions
for superficial SICHs compared to conservative management
alone [10].
The continuous search to improve the outcomes of SICHs
has lead to the development of minimally invasive techniques.
During the last decade, a variety of techniques of minimally
invasive surgery, including endoscopic neurosurgery and
stereotactic aspiration have emerged and are widely used for
treating supratentorial SICHs. Among the advantages of minimally invasive methods can be listed: 1) significantly lower
invasiveness and the possibility of being applied earlier than
the standard surgical treatment 2) reduced operation time,
3) the option of being performed under local anesthesia, and
4) reduced brain trauma, especially for deep lesions [50, 66].
Recent studies showed that clot reduction with minimally
invasive surgery plays an important role in limiting brain
edema, reducing cellular damage and neurological deficits
after SICHs [40, 85]. A meta-analysis published in 2012, reported that patients with supratentorial SICHs may benefit
more from minimally invasive surgery compared with other
treatment options [86]. Candidates who can have the greatest
benefit from minimally invasive procedures within the first
72 hours from the onset of symptoms are patients of both
sexes, aged 30-80 years, with superficial hematomas, GCS ≥
9, and a hematoma volume between 25-40 ml [86]. However,
conventional craniotomy for hematoma evacuation maintains
its actuality in patients with GCS between 4 - 8 at admission,
those with large hematomas associated with cerebral edema or
mass effect compressing the brain stem or centers that control
vital functions etc [3, 87-89].
Stereotactic evacuation and the method of puncture and
aspiration with local fibrinolysis added new values to the
minimally invasive techniques by allowing clot lysis inside
the hematoma (using ultrasound waves or irrigation with
fibrinolytic agents). Recent studies actually report that the
enthusiasm for endoscopic aspiration seems to be declining
in the context of emerged options allowing local instillation
of fibrinolytic agents in the hematoma cavity for clot thrombolysis (streptokinase, urokinase, rTPA [65, 90]. The rate of
reported favorable results of SICHs treated with stereotactic
aspiration varies between 20.3% and 55.6% [74, 81, 91]. The
puncture does not cause significant brain damage and accelerates the recovery of cerebral function, avoiding the need
for an open craniotomy or general anesthesia [37, 38]. An
increasing number of studies have also shown that stereotactic aspiration and local thrombolysis are safe and effective
techniques in reducing the volume of SICHs [37, 85, 92].
However, none of these studies provided conclusive evidence
for the choice of a treatment method according to patient’s
clinical condition, hematoma location, neurological status
and associated disorders [93, 94]. To answer these questions,

a number of randomized clinical trials such as MISTICH or
MISTIE have been started. The MISTICH (Minimally invasive
surgery treatment for the Patients with spontaneous supratentorial intracerebral hemorrhage) study is a multi-center,
prospective, randomized, assessor-blinded, parallel group,
controlled clinical trial that began in 2012 and was designed
to determine whether minimally invasive surgeries could
improve the prognosis for patients with SICHs compared with
craniotomy [95]. The MISTIE (Minimally Invasive Stereotactic Surgery plus recombinant tissue plasminogen activator for
intracerebral hemorrhagic Evacuation) trial was designed to
investigate the difference between surgical intervention plus
rtPA and standard medical treatment for SICHs management
[16, 80, 96, 97]. Preliminary results revealed that minimallyinvasive surgery plus rtPA shows greater clot resolution than
traditional medical management. As a result of this, a phase
II (MISTIE II) trial was designed to determine the safety and
efficacy of using minimally invasive surgeries combined with
rt-PA administration. A variety of other studies exploring
new approaches and new avenues to improve the outcome of
minimally invasive surgical techniques are also underway.

Surgical techniques applied
in the Republic of Moldova
Neurosurgical institutions in Moldova have accumulated
valuable experience in the treatment of supratentorial SICHs, including minimally invasive techniques that are used
worldwide. According to statistical data from the National
Centre for Health Management, the incidence of intracerebral
bleeding in Moldova comprised 677 cases in 2010, 632 cases
in 2011 and 707 cases in 2012, with an average record of 672
cases annually. According to the latest publications, SICHs
(primary bleedings into the brain parenchyma without a
known cause) represent 66% of intracerebral bleedings [58],
and supratentorial SICHs represent about 86.7% of all SICHs
[8]. Thus, the annual incidence in the Republic of Moldova
represents about 447 cases of SICHs, from which 388 are
supratentorial.
According to institutional statistics reported by the Institute of Neurology and Neurosurgery and the Institute of
Emergency Medicine, only in these two institutions, during
2011-2014 were performed 137 nerosurgical interventions for
SICHs. From these, 67 interventions employed the puncture
and aspiration technique with application of local fibrinolysis,
and 70 interventions employed other minimally invasive techniques or conventional craniotomy. Of note is that almost 50%
of surgical interventions were performed using the puncture
and aspiration with application of local fibrinolysis, which is
one of the most advanced methods for treating SICHs at the
international level. Moreover, some details of the technique
were further refined by our experts, who obtained two patented inventions in this area.
An example of supratentorial SICH treated using the
puncture and aspiration method with application of local
fibrinolysis is shown in fig. 1. The technique can be divided
into 4 steps:
1. Application of the burred hole. The procedure was
48

Curierul medical, February 2016, Vol. 59, No 1

rev iew articleS

Fig. 1. Supratentorial SICH treated using the puncture and aspiration technique with local fibrinolysis. A – preoperative images
showing an intracerebral hemorrhage into the right cerebral hemisphere, B – estimation of the volume of hematoma, C – 3D computer
modelling allowing calculation of the puncture trajectory and its correlation with external anatomical structures, D – postoperative
images confirming the position of the catheter and post-therapy changes.

carrying out the procedure using a special device patented by
our team (patented invention no. 824 of 11.06.2013).
2. Puncture and drainage of intracerebral hematoma.
Standard radiopaque silicone catheters for external ventricular drainage can be also used for draining intracerebral
hematomas. The catheters should have an internal diameter
of 1.5 -2.5 mm, a 30 cm length, visible gradations at 5, 10
and 15 cm, as well as additional side perforations at the blunt
end of the catheter to increase the irrigation surface with a
fibrinolytic agent. In some cases, a special intraoperative neuronavigation system (SonoWand and Medtronic, USA, fig.
2) was also employed. The neuronavigation system provides
a higher precision and allows a more accurate placement of
the catheter, which proved particularly useful for accessing
small SICHs (≤30 ml) located deeply within basal ganglia.
3. Aspiration of the liquid part of hematoma. In most
cases, about 2-10 ml of the liquid content can be aspirated
immediately after the puncture, depending on the evolution
stage of hematoma. After aspirating the liquid content, the
catheter is secured for subsequent fibrinolysis. An intraoperative image of an inserted catheter is displayed in fig. 3.
As the hematoma decreases in size, the catheter may require
repositioning. A special guided catheter was developed for
this purpose in the Institute of Neurology and Neurosurgery
in Chisinau (patent invention no. 795 of 01.16.2014). The
end of the catheter can change its direction at any angle, allowing an easy re-positioning without the need for a surgical
intervention.

Fig. 2. Intraoperative use of neuronavigation system
(SonoWand, USA) in the Institute of Neurology and
Neurosurgery in Chisinau. The patient’s head is stabilized with
rigid pinning fixation (Mayfield frame).

performed using preoperative CT images, allowing 3D modelling of external anatomical landmarks (such as the external
acoustic meatus and the lateral margin of the orbit). The
calculations were subsequently applied intraoperatively for
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more frequent initiation of an early rehabilitation program
with relatively better functional outcomes. The results are in
agreement with those reported by many leading institutions at
the European and international level. It should be noted that
other treatment methods maintain their actuality depending
on the type of hematoma and a variety of other factors, including the bleeding size and location as well as the patient’s
clinical condition and associated pathology. The experience
gained in the Institute of Neurology and Neurosurgery allowed
the development of a formal protocol for managing patients
with suspected supratentorial SICHs that can be applied in
neurological and neurosurgical units throughout the country
(fig. 4).

Fig. 3. An inserted catheter applied for external drainage of an
intracerebral hemorrhage. Following the aspiration of the liqid
part of hematoma, the catheter was secured. A fibrinolytic agent
is then injected through the catether in the hematoma cavity for
local fibrinolysis of the remaining blood clots.

Conclusions and recommendations
1. All patients with symptoms suspicious for SICH
require a complex assessment, regardless of hematoma stage.
2. Consulting a neurologist or a neurosurgeon is mandatory for detailed evaluation and for establishing an early
treatment strategy.
3. Immediate admission of patients with SICHs in
specialized ICU departments or Stroke units increases the
chances for survival and for a better recovery of neurological
deficits.
4. After discharge from specialized institutions, patients with SICHs require periodic assessments at 1, 3, 6 and
12-month intervals for detailed evaluation of their functional
status, interval response to therapy and for preventing recurrences by controlling risk factors and associated diseases.

4. Performing local fibrinolysis. A second-generation
fibrinolytic agent – recombinant prourokinase (Hemaza) was
administered for this purpose (5,000 IU every 6-10 hours).
The number of procedures varied from 3 to 6 depending on
the size of residual hematoma, with an average duration of 48
hours. The decision to stop the fibrinolysis and remove the
catheter was based on the follow-up CT scans.
The obtained results showed many advantages of this technique such as: a lower rate and a reduced period of tracheal
intubation, a lower rate of local postoperative complications,
a reduced length of hospital stay, a lower overall mortality, a

Clinical suspicion of supratentoreal SICH (focal neurological deficits,
headache, nausea, vomiting, nerve palsy, paresis)

Confirmation of SICH, with
suspected vascular pathology
(aneurism, AVM, cavernoma)

SICH confirmation with
suspected brain tumor

Head CT scan

Cerebral Angiography

Head MRI for staging and
evaluation for surgical treatment

Confirmation of primary
supratentoreal SICH

Lack of underlying vascular
pathology

SICH of cortical, subcortical
or basal ganglia localization,
1-3cm from cortex surface, with
a volume ≥ 30ml, minimal IVH
and GCS ≥ 8

SICH in basal ganglia or mixed
location, > 3 cm from cortex
surface, volume ≤ 30ml,
GCS > 8

SICH of cortical, subcortical or
mixed location, volume > 90ml,
GCS ≤ 8, progressive
deterioration

Puncture and aspiration with
local fibrinolysis

Medical treatment

Conventional open craniotomy

Increase in volume, increasing
shift of midline structures

Worsening
Control head CT scan

Fig. 4. Developed protocol for managing patients with suspected supratentorial SICHs.
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Abstract
Background: Among oncological patients there is a group of patients with outcomes hard to predict because of few possibilities to diagnose, even though
there are a lot of procedures, some of them being very painful. Absence of a diagnose lowers the chances of healing even before treatment starts, fact that
makes patients refuse specific therapy. Often, these patients are referred to different medical centers during the short life that they have left. We are talking
about patients in whom the clinical signs are metastasis; meanwhile the primary tumor doesn’t have any manifestations at all. Percutaneous biopsy of
the spinal column is a minimal invasive and rapid technique that obtains tissue samples from the vertebral body, intradiscal regions and paravertebral
regions. Despite progress of computed tomography and magnetic resonance imaging technologies, basic diagnosis of different pathologies of the spinal
column remains difficult. In most of the cases, a tissue sample is needed to settle a clear diagnosis. Percutaneous biopsy is preferred over the open biopsy
because of the low costs, morbidity and mortality. The aim of this article is to review and to highlight in details the efficiency of percutaneous biopsy, by
pointing out its influence on the treatment and decisions in such branches like surgery, chemotherapy, radiotherapy depending on the morphological
nature of the lesions.
Conclusions: Percutaneous biopsy of the spinal column is the elective procedure in definitive diagnosis of pathological lesions.
Key words: percutaneous biopsy, metastasis, tumour, spine.

an unknown focus (which later was found in the lungs), had
bone metastasis only in 5% of the cases. In a similar way, bone
metastases were found in 5-10% of patients with pancreatic
cancer, and patients with metastasis with an unknown focus
(which was later found in the pancreas) represented 30% of
the cases. Metastases in the lungs and liver are found in 15%
of patients with prostate cancer; meanwhile patients with
metastasis with unknown focus (later discovered in the prostate), represent 50% of the cases of lung and liver metastasis.
Atypical dissemination of tumors prevents essentially the
process of identification of the primary focus, which in most
of the cases complicates the localization’s prognosis (according
to the identified metastasis) [25].
It was established that during a thorough examination,
that includes all methods of diagnosis, the primary focus could
be identified in only 7.1% of the patients [43, 66]. Costs of
examination of such a patient in USA are about 18.000 USD.
The mean life expectancy of these patients does not exceed
8.1 months [62, 68].
Choosing a correct treatment tactics for spinal metastasis
is difficult and depends on many factors, primary the life expectancy and the balance between the surgery risks against the
risk of quality of life improvement. Prognosis was designed to
help the clinician to decide the optimal tactics, but until now,
we are against the version of choosing the best option, that in
most of the cases is based on the subjective experience of the
surgeon as well [22]. Generally, it is admitted that a surgery
is indicated when a patient has a life expectancy more than 3
months [53].
Out of all oncologic patients without apparent clinical metastasis, only 50% can be cured with loco-regional treatments
(surgery, radio-surgery), and according to recent data, about
60% of patients have microscopic metastasis at the moment
of diagnosis. Metastases are responsible for almost 90% of
deaths from cancer. About 5-30% of patients with metastasis
in the spinal column have neurological symptoms. Metastasis

Introduction
Among oncological patients there is a group of patients
with outcomes hard to predict because of few possibilities to
diagnose, even though there are a lot of procedures, some
of them being very painful. Absence of a diagnose lowers
the chances of healing even before treatment starts, fact that
makes patients refuse specific therapy. Often, these patients
are referred to different medical centers during the short life
that they have left. We are talking about patients in whom the
clinical signs are metastasis; meanwhile the primary tumor
doesn’t have any manifestations at all [1].
Studies made on patients with metastasis without a
known primary tumor, show that, until now, there is no
optimal algorithm for diagnosing patients with metastasis
with unknown primary tumor, an adequate determination of
different methods of diagnosis and evaluation of metastasis
does not exist [1].
Studies of autopsies with bone metastasis have 27% incidence in patients with carcinomas, 47-85% of whom die of
breast cancer, 33-85% – of prostate cancer and 32-60% – of
lung cancer. Bone metastasis may be the first clinical manifestation in almost 20% of patients with systemic cancer [57].
Global incidence of bone metastasis in patients with all
kinds of cancer is about 70%. After lungs and liver, bones
are on the 3rd place of metastasis. Out of all metastasis of the
spinal column, 3% are primary unknown, and 75% derive
from secondary tumors. About 30% of patients with cancer
have metastasis at the moment of diagnose [63].
Metastases appear in a way that does not follow the laws
of typical dissemination of tumors with known localization
[1]. D. A. Casciato [25] compared the group of patients with
metastasis with unknown primary tumor (later the primary
tumor was found), with the group of patients with unknown
source of the primary tumor and discovered the following
particularities: patients with lung cancer had bone metastasis
in 30-50% of the cases, and patients that had metastasis with
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represents the fundamental process that differentiates the
benign and malignant tumors, that transforms an organ cancer
in a disease of the entire body, systemic disease [22, 52], and
these patients become patients of a multi-modal branch [12,
31, 58, 59, 146]. Prognosis for patients with metastasis in the
spinal column is the most important factor in choosing the
correct tactics of treatment [16, 26].
The key to success in deciding the tactics of treatment
of tumors of the spinal column is the histological type of the
tumor. Tissue biopsy represents the basis of oncology.
Biopsy can be of three types:
- Percutaneous (transpedicular, transfacetar, lateral approaches);
- Open incision (when a larger quantity of tissue is required);
- Excisional.
Before imagistic guidance techniques of spinal column
biopsy were developed, open biopsy procedure was necessary
for definitive diagnosis. The advantage of open biopsy was double: the first was direct visualization, big and multiple tissue
samples can be obtained for histological examination; and the
second was the possibility of spine surgical decompression
and / or column stabilization.
Percutaneous biopsy of the spinal column was firstly
described by Minge in 1934 and then by Robertson and Ball
in 1935 [56]. Though, their procedure did not use imagistic
guidance. Siffert and Arkin [60] used posterior-lateral approach for spinal biopsy with radiographic guidance. Biopsy with
imagistic guidance was reported in literature in 1949 with
conventional radiography, followed by fluoroscopy in 1969,
computed tomography (CT) in 1981, magnetic resonance imaging (MRI) in 1986, and CT fluoroscopy in 1996 [56]. At the
beginning, open biopsies were performed, but percutaneous
biopsy proved to be a more rapid, cost effective method with
less complications [2, 3, 6, 17, 54].
There are 5 major indications for percutaneous biopsy of
spinal lesions:
1. In order to identify an unknown lesion before a treatment plan is established;
2. Lesion that does not respond to empirical conventional
treatment;
3. Infection that does not respond to 6-week treatment;
4. Fracture from compression on an unknown focus;
5. Intensification or persistence of pain in a patient with
history of Paget disease [46].
Additional indications are:
- Metastasis confirmation in case of known primary focus;
- Diagnosis of primary bone lesion;
- Specific of nonspecific infection, with antibiotic sensibility;
- Determination of chemotherapy efficiency;
- Multiple myeloma cytological diagnosis;
- Benign lesion confirmation (osteoporosis, renal dystrophy);
- Diagnosis confirmation through histology and immunehistochemical methods in cases of FFD tumors;
- Symptomatic synovial cysts.

The major indication of this method is the correct choice
of subsequent management of oncological patients, important
in case of multimodal treatment’s tactic change in this category
of patients [4].
Among the first indications for biopsy are the lithic or
blastic lesions, soft expansive process in the spinal column
in patients with oncological history [5, 6, 61].
The second place after metastasis are discitis, with adequate planning of management of the symptomatic treatment,
surgical radicalness, prevention of infection progress to sepsis,
of local progression of the infection in cases of metallic implants [6, 7, 8], followed by pathological fractures, aspiration
of symptomatic synovial cyst, etc [6, 9, 10].
Relative contraindications are:
- Hemorrhagic diathesis, coagulopathies, thrombocytopenia (50.000);
- Infection, including infection at the level of projection of
the biopsy, including adjacent infection of the affected
vertebrae;
- Non-accessible localization, for example C1 arch, the
tooth of C2, bone fusion;
- Uncritical patient, with the need of general anesthesia;
- Pregnancy;
- Allergy to medications required for the procedure;
- Patients with medullar compressions at the level of
interest [10, 11].
An absolute contraindication for percutaneous biopsy is
coagulopathy. Nevertheless, even this condition, if correctly
managed in advance, can be sufficiently corrected in order to
permit the surgeon to make the procedure. If a vascular tumor,
such as renal metastasis, is suspected, angiography should be
taken into consideration in preliminary diagnostics.
Imagistic methods of intra-operatory guidance are:
Ultrasonography. Offers real time monitoring, it is rapid,
cheap, avoids radiation and offers the possibility to visualize
the tip of the needle during the entire procedure. It is often
used in diagnostics of parenchymal organs such as: liver, thyroid gland, pancreas, lungs, prostate, breast. Its applicability
at the level of spinal column resumes to superficial lesions of
cervical spine [12, 13].
Fluoroscopy. The first fluoroscopic procedure was made
in 1949, followed by single plan, bi-plan and C-arm fluoroscopy [14, 15].
Studies about fluoroscopic guidance and CT uncover the
advantages and disadvantages of each procedure [46, 54, 56,
65].
Computed tomography (CT) has been used more than
20 years. It is a standard for many institutions. CT offers an
exact trajectory planning, avoids lung passage at the thoracic
level or other vital organs, it also offers to delimitate solid,
necrotic, sclerotic lesions and exact depth. The disadvantage
is the duration of the procedure and the dose of radiation for
the patients and medical staff, and cost as well [18, 19].
CT fluoroscopy was described for the first time in 1994
[19, 21], it combines the advantages of conventional fluoroscopy with real-time visualization of six concomitant images.
CTF is useful for visualization of retro-peritoneal organs that
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are prone to physiological movements. One of the major concerns about CTF is the great dose of radiation. Conventional
fluoroscopy doses are measured in centigrays per minute
of exposure, meanwhile, the doses of CTF are measured in
centigrays per second of exposure [19, 21].
Magnetic resonance imaging is a unique method, but
with many economical disadvantages, described in literature
being 15% more expensive than other methods [23, 24]. First
of all, the procedure is expensive, the instruments must be
made of titanium, the duration of the procedure is increased,
also patients must not have contraindications for this type of
procedure [23].
Before the procedure, patients must be fully examined
clinically and paraclinically as for a surgical intervention:
complaints, history, oncological history, and contact with
contagious diseases. If the patient takes aspirin or other NSAI
drugs, they must be suspended 3 days prior the procedure,
with renewal after the procedure; in case of infection suspect,
suspention of antibiotics 48h prior the procedure, special
attention is paid to anesthetics drugs [25, 27, 29].
The procedure is made in the operating room, under
sterile conditions, or in an angiographic laboratory, with a
specialized table, that allows C-arm rotations for rapid anterior
and profile images. The positioning of the patient on the table
depends on the affected region, for superior cervical region
with trans-oral and oropharyngeal approach the position is
dorsal, in the rest of the cases, the position is ventral. Indications for posterolateral or transpedicular approach depend on
the localization of the lesion. If the lesion is located primarily
in the intervertebral space, or in cases of infectious diseases,
posterolateral approach is to be used. This approach is mandatory in cases of lesions in the inferior part of the vertebral
body. However, if the lesion is situated in the posterior part of
the vertebral body, or if the pedicle is implied, transpedicular
method is very efficient for biopsy [55, 64]. In cases of lesions
of the entire vertebral body, transpedicular approach is usually
preferred [10. 36, 45, 50, 54].
Skin is treated in a standard way, 3 times, with antiseptics.
The marking of the entrance point is made with the C-arm
(necessary angle inclusive, which can be estimated based on
CT). Skin incision is about 2-3mm, with local anesthesia made
with 1% lidocaine infiltration through the pedicle. Under
fluoroscopic guidance advancing through the pedicle is made
in case of transpedicular approach, or lateralized in case of
costotransverse approach. Biopsy material is taken from several superficial and profound regions, soft paravertebral tissue
inclusive, if required, aspirational liquid is taken for cytologic,
bacteriologic exam [30].
Taken material is being taken for necessary examinations:
histological, cytological, immune histological or bacteriological if required. Schematically surgical approaches (fig. 1).
Histology is the tissue examination sampled from the
patient. Cyto-pathology is the cell study obtained from the
tissue by means of fine needle biopsy. Benign and malignant
tumors have two basic components:
1. Neoplastic and proliferative cells – their parenchyma;
2. Supporting stroma made of connective tissue and blood
vessels.

Fig. 1. Approaches in percutaneous biopsy of spine.

The parenchyma is the proliferative compartment of
tumors and as a result determines the pathological compartment, tumoral growth and evolution that critically depends
on its stroma [52].
Hyperplasia represents the physiological excessive proliferation of cells (pregnancy, breast-feeding, physical effort),
compensatory proliferation (wounds, bone fractures, healing
processes) and pathological (if the excess goes beyond the
physical capacities). Tumoral growth doesn’t obey any of
these rules, neoplastic modifications can occur in hyperplastic
tissues.
Dysplasia is a size, shape and cell organization disturbance
in a tissue, as a result of growth and differentiation disruption caused by irritative factors, inflammation and hormonal
factors/
Dysplasia is abnormal, but does not equal to malignancy
[52].
Differentiation is about the functional and morphological
features neoplastic cells resemble the normal cells; the absence
of differentiation is called anaplasia [52].
Absence of differentiation or anaplasia is marked by a
number of morphological modifications:
- Pleomorphic;
- Altered nuclear;
- Mitosis [28, 52].
There are national guidelines and standard protocols for
pathological analysis of the majority of tumors. A vast number
of staining can be made besides the standard staining with
hematoxylin-eosine. Important progress of the techniques
made it possible to offer results in an hour or one day. Immune
histochemistry and molecular pathology are used in order to
classify tumors [52].
The goal of immune histochemistry is to detect cellular
or tissue-specific antigens by means of marked antibodies
that can be visualized through microscopy of fluorescence.
Immune histochemistry is very important in stabilizing the
differentiation line in poorly differentiated tumors. The majority of pathologists use an approach based on steps. On the
first step, they use generic markers that contain cytokeratins
(for epithelial differentiation), melanocytic markers, CD 45
(leucocyte common marker, for hematopoietic differentiation)
and vimentine (for mesenchymal differentiation). On the
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second step, attention is paid to specific antibodies selected
based on previous results [52].
Advantages of cytopathology:
- Small tissue lesions;
- Lesions that are not accessible for large biopsy;
- Patients’ comfort;
- Rapid diagnosis.
Disadvantages of cytopathology:
- Limited possibility of detailed classification;
- Not capable to differentiate cancer.
Criteria that confirm diagnosis or at least suspect the
diagnosis are:
1. Morphology of the cancer cell is different (size, shape)
compared to the normal cell.
2. The nucleus of the cancer cell is bigger and is hyperchromatic than the normal cell, nuclei-cytoplasm ratio
is bigger, nucleoluses are larger.
3. The number of cells in mitosis is greater in cancer cells,
more than 20 mitosis per 1000 cells (1 in 1000 cells).
4. Abnormal mitosis, “giant cells”, with polymorph features
or multiple nuclei.
5. Normal tissue invasion of a neoplasm with high possibilities of metastasis [20].
Some authors claim that biopsy tissue with intra-operatory cytology had 96.9% sensibility, 100% specificity, 100%
positive predictive value, negative predictive value of 87.5%
well-correlated with the histological examination with 95.7%
precision. The mean needed for result declaration was 8.9
+/- 1.7 minutes [38].
Complications in case of percutaneous biopsy of the spinal
column are estimated to be less than 1% [31, 32].
Complications associated with percutaneous biopsy of the
spinal column are:
1. Active bleeding;
2. Hematoma;
3. Vascular lesion;
4. Dural or radicular lesions (of the spine or nerves) with
transitory or permanent neurological deficit.
5. Pneumothorax;
6. Infection, meningitis inclusive.
Most of the complications occur in the thoracic part of the
spinal column: pleura / lung lesions, lesions of main vessels
[33, 34], pneumothorax, radicular or medullar lesions with
transitory neurologic deficit. Allergic reactions, even anaphylactic shock, are possible [35]. Post-procedure pain usually
recedes after 24h. Hemorrhagic and infectious complications
occur rarely.
Percutaneous biopsy of the spinal column is a wellknown, efficient, rapid and less invasive technique that obtains
tissue samples from the vertebral body, intradiscal regions and
paravertebral regions [6, 10, 21, 24, 30, 36]. Despite progresses of CT and MRI technologies, basic diagnosis of different
pathologies of the spinal column remains difficult. In most of
the cases, a tissue sample is needed to settle a clear diagnosis.
Percutaneous biopsy is preferred over the open biopsy because
of the low costs, morbidity and mortality [6].
Efficiency of percutaneous biopsy in the management

of spinal lesions was largely evaluated [10, 67]. The risk implied in percutaneous biopsy was estimated differently: 0%
[44]. 2.2% [55], 7.6% [10] and 26% [29]. The most frequent
complications reported were pulmonary, neurological and
infectious complications. Precision of vertebral biopsy with
posterolateral approach ranged between 50% and 90% [10,
29, 44, 45, 55, 67]. Other authors claim that the precision rate
of percutaneous biopsy is 87-95%, and complications’ rate is
0.2% [54].
Biopsy results which affect subsequent clinical management of the patient and will influence the treatment and
decisions in such branches as surgery, chemotherapy, radiotherapy, antibiotic therapy depending on the morphological
nature of the lesions.
Patients’ survival with metastasis in the spinal column
according to the morphology of the primary focus of the
tumor (tab. 1).
Table 1
Patients’ survival with metastasis in the spinal column
Type of cancer

Mean
survival

5 years %

Breast cancer

1-2 months

13%

Prostate cancer

1-2 months

17%
2%

Lung cancer

3 months

Multiple mieloma

2-3 years

Colo-rectal cancer

13 months
The majority die
in 18 months

Cervical cancer
Kidney cancer

Mentions

1 year

30% if there
is a single
bone tumor

Precision of percutaneous biopsy with different imagistic
guidance methods is estimated in literature to be 88-100%
[1, 37, 39, 40].
Positive prediction value of this procedure is 82%, negative prediction value is 100% [41]. Precision rate is higher in
cases of metastasis or recurrent sarcoma, being 94% [41, 42,
44, 45, 47]. Capacity of culturing in cases of infection is low,
ranging from 46% to 91% [48, 49, 50].

Conclusions
Percutaneous biopsy of the spinal column is a safe procedure, efficient and cost effective. It is the elective procedure
in definitive diagnosis of pathological lesions of the spinal
column.
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anniversaries

as are all people from northern Moldova characterized. In 1973 he graduated successfully from the
famous School No 1 in his hometown. These days
the professor recalls with love and tenderness the
teachers who taught him to love work and literature,
to think and act freely. It was during those distant
years of school, around the lordly towering Soroca
fortress, that he believes, the moral and cognitive
foundations that formed the basis of his subsequent
professional formation have been built.
In 1979 he graduated with honors from the State
Institute of Medicine in Chisinau. He was enrolled
in cardiology specialty clinical internship during the
same year, within the Cardiology All-Union Scientific Center in Moscow.
During the 1981-1984 period he continued his
postgraduate studies working on his doctorate. In
1984 our dear colleague successfully presented his
doctorate thesis, and in 1992, finished his second
doctorate, obtaining a PhD in Medicine.
1984 was the year when Valeriu Revenco started
his multilateral activity in Nicolae Testemitsanu State
University of Medicine and Pharmacy with a rising
career – from the assistant (1984-1992) to the university professor (1993), and the head of Cardiology
Department (1998 to present).
In addition, Professor Valeriu Revenco carries out
an extensive research work, being today the author
of over two hundred scientific works, among which

These enlightened by the strong sign of Capricorn
days, our colleague, university professor and head of
the Cardiology unit of the Department of Internal
Medicine, Valeriu Revenco, reaches a beautiful age
of 60 years. This age is generally considered the
age of achievements and accomplishments, when
the person who reaches it begins to sum up all the
important and long-lasting things he has succeeded
in life so far. It gives us the happy occasion to evoke
a few pages from the celebrated person’s prodigious
life, a prominent personality, who has been serving
to cardiology honorably for over 37 years, being
daily involved in both care and treatment activities
of hundreds, perhaps even thousands of patients as
well as in the education process of several generations
of doctors.
Mr. Valeriu Revenco was born on January 16,
1956 in Soroca town, the Republic of Moldova, in a
family of farmers, worthy and hardworking persons,
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his monograph on clinical cardiology and functional
diagnosis stands out particularly.
Having reached this level of professional experience, Professor Valeriu Revenco believes that in
order to maintain yourself in a permanent working
condition, you need to respect certain rules and
principles of life. At the basis of any integral professional activity and a completed life lies the sense
of responsibility, honesty, proper hierarchy of priorities, and openness towards everything new and
advanced in the professional field. He consistently
applies these principles in the guiding activity of his
nine dissertations and one PhD thesis in medicine.
During these years, he performed two international
scientific projects: “Lipid and glucose metabolism
in patients with insulin resistance” (2006-2007)
and “Pathophysiological mechanisms of insulin
resistance and coronary flow disorders in patients
with metabolic syndrome” (2008-2009), as well as
the institutional scientific project “Development of
the concept of primary and secondary prevention of
metabolic syndrome based on evaluation of ethiopathogenic mechanisms of the clinical picture and
sympatholytic drugs action” (2011-2014).
Over more than a third of a century period of
activity at the Department of Cardiology, Mr. Valeriu
Revenco has proved to be a skilled and competent
professor. Many generations of doctors, residents and
fellows consider him a teacher and guide, attending
his lectures and addressing for practical advice, based
on his extensive experience as a physician, teacher
and scientific researcher. Professor Valeriu Revenco
is truly considered one of the most valued and talented cardiologists in the Republic of Moldova. Being
an “old-school” doctor, he possesses at the same
time a wide and consequently open attitude towards
everything new in the domain of cardiology. During
his activity, he found a way to apply his practice –

gained knowledge, by being for a long time the chief
of the 5th department in the Clinic of The Institute
of Cardiology, taking care of patients day and night,
reanimating and saving a large number of lives.
It is known that medicine has been and still is
a special profession. This fact has long been acknowledged by renowned scientists, writers and
other adherents of human intelligence. Being a true
intellectual he not only loves and cares for the chosen
profession but also has a strong calling for beauty,
having a special attraction towards music, painting,
literature and history.
To this date, his activity comprises an especially wide spectrum. Beyond the direct professional
mission, he has held for many years the function of
Chairman of the Attestation Committee of cardiologists and functional diagnostics doctors, he is a
member of the University Senate, Scientific Council
and Administrative Committee of Nicolae Testemitsanu State University of Medicine and Pharmacy.
From 1992 until now, he has been the Dean of The
Residency and Fellowship Faculty, faculty which
besides the pertaining departments has about 1700
residents and fellow doctors.
On this beautiful anniversary occasion, allow us
to offer you, Professor Valeriu Revenco, the most
special congratulations and best wishes. We wish you
and your close ones only success and joy, spiritual
peace and new professional achievements. We also
wish you good health and strong heart that will beat
warmly and generously for many years to come and
save other people’s hearts!
Liviu Grib, MD, PhD, Professor

From colleagues of the Department of Cardiology
Nicolae Testemitsanu State University of Medicine and Pharmacy
Chisinau, the Republic of Moldova
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