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ORIGINAL ARTICLE
INFLUENCE OF OBSTETRICALLY-ASSOCIATED RISK FACTORS IN
ASSESSING ANAL INCONTINENCE IN PATIENTS POST VAGINAL DELIVERY
Spasova Rosa, Tanturovski M., Kocoski G, Kaev I, Stojoska Lazarova A, Karadzova D,
Tofoski G, Jovanovska V
University Clinic of Gynecology and Obstetrics, Skopje, Republic of Macedonia

ABSTRACT
Introduction: Anal incontinence (AI) is an inconvenient and limiting medical
condition that can cause social and hygienic problems, isolation, low self-esteem and low
quality of life. The etiology is multifactorial. Women are eight times more affected than men
and the reason is considered to be childbirth. In order to prevent this social, physical and
psychological problem, it is necessary to define the risk factors leading to development of
such symptoms in female patients after undergoing vaginal delivery. Factors that influence
occurrence of anal incontinence in patients after vaginal delivery, have been categorized into
obstetric, maternal and fetal factors.
Objective: The purpose of this study is to determine the impact of individual obstetric
risk factors on occurrences of anal incontinence in patients after vaginal delivery, and express
it as anal score value.
Materials and methods: We designed the study cross-sectional, and developed the
research it at the University Clinic of Obstetrics and Gynecology, "Ss. Cyril and Methodius"
University in Skopje, Macedonia, in a 3-month period, from August to November 2017. In
this study, we engaged patients in their reproductive age, who had undergone at least one
vaginal delivery. The degree of incontinence was determined using St. Mark's Anal
Incontinence Score (SMIS).
Results: In the examined segments, multi-parity (at least 2 vaginal births) increased
by OR = 4.69 (95% CI 2.04-10.82) the patient's risk of having St. Mark’s score of ≥8 and this
is statistically significant difference. Induced labor also reduced the likelihood of OR = 0.39
(95% CI 0.15-1.04) for St. Mark’s score of ≥8, but the difference was not a statistically
significant one. Use of mediolateral episiotomy had protective significance against the risk of
St. Mark score of ≥8.
Conclusion: Results of this study show consistency with data published so far on the
influence of obstetric risk factors on occurrences of anal incontinence in patients after vaginal
delivery. Changes in anal incontinence are expressed in increased St. Mark’s score. Our study
showed that the following factors had statistically significant impact on the score value:
multi-parity, fetal macrosomia and perineal injury (grades 3 and 4).
Key words: anal incontinence, vaginal delivery, risk factors, St. Mark's Anal
Incontinence Score (SMIS).
INTRODUCTION
Anal incontinence (AI) is a stigmatizing medical condition, and a taboo for a sizeable
share of female population. It is also the most undisclosed symptom and the one patients tend
to keep silent about. Its etiology is multi-factored: congenital malformations, obstetric
trauma, iatrogenic injuries, neurological and malignant conditions [1].
This condition is more common than generally perceived. There is contradicting data
on whether the rate is higher among women than men [2].
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Anal incontinence affects 9% of women aged 40 to 59 and 21% of women over 80
[3]. Yet, among women younger than 45, anal incontinence is considered to be eight times
more common than in men - and the probable reason being childbirth [4]. Obstetric trauma is
the most common reason for anal incontinence among women after vaginal delivery. The
damage to the pelvic floor, muscles, nerves and to the sphincter complex, may result in anal
incontinence after delivery.
Anal incontinence is defined as involuntary release of gas, liquid or stool, which can
be a social and hygienic problem that can negatively influence people’s quality of life [5].
Bearing in mind difficulties that affected people face, changes in their social and private
lives, the uncomfortable diagnostic procedures and lack of effective treatment – it is essential
to define factors contributing to anal incontinence. Considering that physiology of the ageing
process contributes to incontinence, prevention of incontinence should be a priority.
Irrespective of the great achievements in contemporary obstetric practice in the
developed world in the last 100 years, childbirth remains the most stressful experience the
female pelvic floor is exposed to during a woman’s life. During pregnancy, muscular,
connective and neural pelvic structures undergo anatomical, morphological, functional and
hormonal change. During vaginal delivery, the pelvic floor is further exposed to significant
stretch so as to enable passage of the newborn. During vaginal delivery, spontaneous
situations of mechanical injuries to the pelvic floor are possible, which may cause ruptures of
the sphincter complex and damage to pelvic innervation – which in turn can lead to anal
incontinence [6].
Diagnostics of anal incontinence is often based on patient’s reporting it, and giving a
subjective evaluation of symptoms experienced. There is no objective method for measuring
anal incontinence. Most researchers use questionnaires to determine anal incontinence, most
probably due to women’s indisposition to admit a condition of such intimate nature, and most
find it difficult to discuss it openly [7]. There are several grading systems developed for
evaluation and description of prevalence and severity of anal incontinence symptoms, such
as: Wexner’s, St. Mark’s and Pescatori’s incontinence scores [8]. These systems measure the
type of anal incontinence (gases, solid or liquid fecal incontinence and urgency) and the
frequency of symptoms.
A severe form (and a frequent) anal incontinence can hinder person’s outdoor activities
due to the need for frequent access to toilet. For these reasons and the restrictions on life in
general, anal incontinence influences quality of life significantly [9].
To prevent this social, physical and psychological problem, requires defining risk factors
that lead to occurrence and greater expression of anal incontinence among patients after
vaginal delivery.
Which factors influence occurrences of AI among patients after vaginal delivery? They
have been divided into obstetric, maternal and fetal factors. Further categorization is into
variable and invariable factors [10]. Knowing the variable factors is crucial, if the aim to
prevent this condition. Fetal and maternal factors are mostly invariable (constant), such as
parity, mother’s age or baby’s size. Obstetric factors are mostly examined as risk factors for
AI, such as obstetric interventions, use of epidural anesthesia, application of episiotomy and
vaginal obstetric surgeries. Many factors or clinical procedures around management of the
second stage of labour, may influence occurrences of perineal injury of a certain degree, thus
a potential occurrence of AI - protection of the perineum, episiotomy and episiotomy method.
These factors are difficult to examine due to inability to perform a precise methodology in
documentation and recording. Even more importantly, obstetric procedures and interventions
(obstetric factors) can be variable, at least to a certain degree, unlike maternal and fetal
characteristics.
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MATERIALS AND METHODS
We designed this study as a cross-sectional one. It was performed at the University Clinic
of Obstetrics and Gynecology, "Ss. Cyril and Methodius" University in Skopje, Macedonia
during a 3-month period (August - November 2017). We planned to involve patients of
reproductive age with at least 1 vaginal delivery. The study did not include patients with anal
incontinence from non-obstetric etiology that had manifested itself before the first pregnancy,
then patients with anorectal and other pathologies that pose independent risk factors in the
occurrence of anal incontinence (anal fissures and lacerations, perineal fistulas, chronic
inflammatory processes such as Morbus Chron). We approached 212 consecutive patients
hospitalized at the Department of Puerperal Care, who had at least one previous vaginal
delivery and who fulfilled inclusion and exclusion criteria, and we asked for their consent to
participate in our study. 139 patients consented. Approval for conducting study on human
subjects was given by the Ethics Committee at the Ss. Cyril and Methodius University in
Skopje and from the University Clinic of Obstetrics and Gynecology – Skopje.
Data of interest to the research was collated using a specially designed questionnaire
that patients filled out themselves. The questionnaire included maternal, fetal and obstetric
data that could represent risk factors for anal incontinence occurrence. Following variables
were examined: place of residence (urban or rural environment), ethnicity, education, smoker
or nonsmoker, BMI, advanced maternal age (≥35 years), multi-parity (≥2 vaginal deliveries),
use of a vacuum extractor or forceps during delivery, application of episiotomy at delivery,
existence of 3rd or 4th degree perineal cleft, fetal macrosomia (РТМ≥4000g), prolonged
second stage of labor (≥2 hours) and use of analgesia (epidural or spinal).
The degree of incontinence was determined using St. Mark's Anal Incontinence Score
as integral segment to the questionnaire [9]. St. Mark’s score varies from 0 (no anal
incontinence) to 24 (complete anal incontinence). There is no consensus on a clearly defined
cut-off value for classifying patients as having anal incontinence or not. Considering the fact
that scientific studies provide [11] evidence that patients with St. Mark’s score of ≥8
experience changes in their quality of life, we used value 8 as cut-off value in classifying
patients into 2 groups for the purposes of statistical analysis: group 1 (St. Mark score <8) and
group 2 (St. Mark score ≥8).
Questionnaires’ data was digitally processed and entered in the database. We used IBM
SPSS Statistics software package version 23.0 in the completion of a descriptive statistical
analysis. Probability of p≤0.05 was considered statistically significant. Differences between
discrete variables were Chi square and Fisher exact tests respectively, whereas student's T
test was used for the invariables in contrasting median values. For all variables determined to
show statistically significant differences, we applied a binary logistic regression for
estimating odds ratios (ORs) with 95% confidence intervals.
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RESULTS
A total of 139 patients agreed to participate in the study, of whom 2 (1.44%) were not
included in the statistical analysis due to incomplete questionnaires submitted. Basic
demographic characteristics of the patients are shown in Table 1.
Table 1. Summary of demographics of patients included in the study
Characteristic
Place of residence
Urban environment (n, %)

98 (71.5%)

Rural environment (n, %)

39 (28.5%)

Nationality
Macedonian (n, %)

77 (56.2%)

Albanian (n, %)

30 (21.9%)

Roma (n, %)

18 (13.1%)

Serbian (n, %)

8 (5.8%)

Turkish (n, %)

4 (2.9%)

Degree of education
Primary (n, %)

28 (20.4%)

Secondary (n, %)

58 (42.3%)

Higher education (n, %)

51 (37.2%)

Most patients, 98 (71.5%), live in urban areas, while 39 patients (28.5%) live in a rural areas.
Seventy-seven (56.2%) patients declared themselves Macedonian, 30 (21.9%) Albanian, 18
(13.1%) are of Roma nationality, 8 patients (5.8%) are Serbian, and 4 patients Turkish
(2.9%). Majority patients have completed secondary education - 58 (42.3%), 51 (42.3%)
patients have completed higher education, while 28 patients (20.4%) have completed only
primary education. Table 2 summarizes the distribution of the proposed risk factors for the
incidence of anal incontinence.
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Table 2. Distribution of the analyzed variables in relation to the patient's continuity
St. Mark scores
Variable

<8
(n=101)

≥8
(n=36)

0.428†

Advanced Maternal Age
No (n, %)

91 (72.8%)

34 (27.2%)

Yes (n, %)

10 (83.3%)

2 (16.7%)
<0.001†

Multiparity
No (n, %)
Yes (n, %)
Induction of labor
No (n, %)
Yes (n, %)

65 (86.7%)
36 (58.1%)

10 (13.3%)
26 (41.9%)
0.05†

67 (69.1%)
34 (85%)

30 (30.9%)
6 (15%)
0.135†

Vacuum extractor delivery
No (n, %)

95 (72.5%)

36 (27.5%)

Yes (n, %)

6 (100%)

0 (0%)
0.07‡

Forceps delivery
No (n, %)

101 (74.8%)

34 (25.2%)

Yes (n, %)

0 (0%)

2 (100%)

Episiotomy
No (n, %)
Yes (n, %)
Obstetric perineal injury
(3rd and 4th degree)
No (n, %)
Yes (n, %)

0.004†
34 (60.7%)
67 (82.7%)

22 (39.3%)
14 (17.3%)
<0.001†

93 (82.3%)

20 (17.7%)

8 (33.3%)

16 (66.7%)
<0.001†

Fetal macrosomy
No (n, %)

93 (83.8%)

18 (16.2%)

Yes (n, %)

8 (30.8%)

18 (69.2%)
0.201†

Protected second stage of labour
No (n, %)

57 (70.5%)

28 (29.5%)

Yes (n, %)

34 (81.0%)

8 (19.0%)
0.117†

Use of analgesia during delivery

BMI
†

p

No (n, %)

85 (71.4%)

34 (28.6%)

Yes (n, %)

16 (88.9%)

2 (11.1%)

26.7

30.9

0.02*

Chi-square test; ‡Fisher’s Exact test *Student’s t-test.
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Based on the St. Mark score, group 1 (St. Mark score <8) enlisted 101 patients (73.7%)
and 36 patients (26.3%)were delegated in group 2 (St. Mark score ≥8). Statistically
significant differences in the distribution of investigated variables among the patients in both
groups were found for: multiparity (p <0.001), induction of labor (p = 0.05), use of
episiotomy (p = 0.004), Obstetric perineal injury 3rd and 4th degree (p <0.001), fetal
macrosomia (p <0.001) and BMI (p = 0.02).
The categorical factors for which we determined statistically significant differences between
the two groups of patients were processed using binary logistic regression model to quantify
their influence on St. Mark’s score. Table 3 below summarizes the results of the regression
analysis.
Table 3.Binary logistic regression for the identified statistically significant factors
95% CI

Factor

lower limit

upper limit

p

Multiparity

OR
4.69

2.04

10.82

<0.001

Induction of labor

0.39

0.15

1.04

0.06

Episotomy
Obstetric perineal injury
(3rd and 4th degree)
Fetal macrosomy

0.32

0.15

0.71

0.005

9.3

3.5

24.69

<0.001

11.63

4.39

30.78

<0.001

In the examined series, the multiparity (at least 2 vaginal births) increases the patient's
risk of having St. Mark score ≥8 for OR = 4.69 (95% CI 2.04-10.82) and the difference is
statistically significant. Induction of labor reduces the likelihood of OR = 0.39 (95% CI 0.151.04) for St. Mark score ≥8, but the difference is not statistically significant. The use of
mediolateral episiotomy also has a protective role in relation to the risk of St. Mark score ≥8.
Thus, the use of episiotomy statistically significantly reduces the risk of OR = 0.32 (95% CI
0.15-0.71). Obstetric injury of perineum (grade 3 and 4) and vaginal delivery of the fetus with
macrosomia (above 4000g) are the most significant risk factors for St. Mark score ≥8. Both
factors statistically significantly increase the risk for OR = 9.3 (95% CI 3.5-24.69) and OR =
11.63 (95% CI 4.39 - 30.78), respectively.
DISCUSSION
Basic questions of our scientific inquiry primarily address the influence of the defined
obstetrical factors on the manifestation of anal incontinence, presented as an increase in the
value of St. Mark’s score. Furthermore, we evaluated the influence of each of the individual
factors, as independent variables, over the value of St. Mark’s score.
Although St. Mark’s scoring system enables classification of anal incontinence severity,
its drawback as well as those of all the other most commonly used scores, is that there is no
consensus on the cut-off value [9]. Since there is no such consensus for quantifying anal
incontinence, it was a challenge for us to evaluate anal incontinency.
Anal incontinence has a negative effect on the quality of life. The more prevalent it is, the
more it negatively affects quality of life [3, 12]. However, when anal incontinence and
quality of life are assessed simultaneously, significant association is found only among
women with a comparatively high anal incontinence score (St. Mark's > 8). Women with a
lower score did not report a significant impact on their quality of life [13].
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Because of this, in our study, the value of 8 was used as a cut-off value for the
classification of patients in two groups.
The study found a statistically significant difference between the number of vaginal
deliveries, fetal macrosomia, and the existence of perineal lacerations in St. Mark’s scores.
The number of vaginal deliveries is a significant risk factor for the onset of anal
incontinence. In a prospective study performed on 59 patients who had two successful
vaginal deliveries, 22% of patients who had responded to the questionnaire, have reported
anal incontinence after the first vaginal delivery [13]. This suggests that patients who have
had occult lesions on the anal sphincter at first delivery, and temporary symptoms of anal
incontinence, have had already existing symptoms of incontinence worsened after the second
delivery. In our study, we show that the increase in the number of vaginal deliveries has a
positive correlation with score values. Out of the identified 26 patients, 41.9% have more
than two vaginal deliveries and a St. Mark’s score ≥8. Multiparity (at least 2 vaginal
deliveries) increases the patient's risk of having St. Mark’s score ≥8 for OR = 4.69 (95% CI
2.04-10.82) and the difference is statistically significant (p <0.001).
Perineal injuries are common in vaginal delivery and are almost unavoidable in forcepsassisted deliveries. In a study performed on 489 primiparas, 91% had some degree of perineal
trauma [14]. Even a minimal trauma, first or second degree perineal injuries, should be
treated with particular care as they have an effect on muscular structure. According to the
Royal College of Obstetricians and Gynecologists, the classification of perineal injuries is of
first, second, third or fourth degree: first degree - injury to the perineal skin only, second
degree - injury to the perineum involving the perineal muscles but not involving the anal
sphincter, third degree - injury to the perineum involving the anal sphincter complex, and
fourth degree - injury to the perineum involving the anal canal sphincter complex and anal
epithelium [15]. According to results collected in our study, the obstetrical perineal injuries
of third and fourth degree are one of the most significant risk factors for St. Mark’s score ≥8.
This factor statistically significantly increases the risk for OR = 9.3 (95% CI 3.5-24.69) (p
<0.001).
There is a strong correlation between macrosomia and damage to the pelvic floor and
the development of anal incontinence. Macrosomia itself is a strong independent risk factor
for perineal injuries, especially third and fourth degree perineal injuries, as well as injuries to
the anal sphincter. They are a consequence of the greater circumference of the fetal head, as
well as the risk of prolonged delivery and operative vaginal delivery [16]. Sizeable cohort
study conducted in Norway showed that the weight of newborns over 4,000 grams increased
the risk of perineal lacerations as much as 2.7 and 4.2 times, respectively, compared to the
birth of a newborn weighing 3,000 to 3,499 grams [17]. Results of our patients show, only 18
(16.2%) of the first group of patients with St. Mark score <8, had a vaginal delivery with a
fetus over 4,000g. Unlike them, out of 36 patients with a macrosomal fetus from the second
group, 18 (69.2%) had vaginal delivery with a fetus over 4,000g and they have a high score
(p <0.001).
Historically, episiotomy was both a strategy for prevention of fetal trauma, as well as
maternal perineal trauma and it has been performed as a routine procedure since 1900. Many
studies aim to determine its benefits [18].
A study of 949 patients from 2002 compares the degrees of perineal injuries. The goal
of the study was to determine the protective effect of episiotomy in primiparas women with
spontaneous vaginal deliveries. Most patients had documented perineal trauma, although not
severe, which affected the muscular structures of the perineum. The absence of episiotomy
was the only independent factor associated with second degree perineal trauma [19].
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Therefore, the use of episiotomy has been shown to be a visible protective factor for this type
of perineal trauma. Results of our study are consistent with these claims.
According to the results obtained in our study, use of episiotomy statistically significantly
reduces the risk of OR = 0.32 (95% CI 0.15-0.71). Of the total number of subjects,
mediolateral episiotomy was performed in 67 (82.7%) patients and all of them had St. Mark’s
score ≥8.
According to our study, an induction of labor as well as an episiotomy reduces the
likelihood of OR = 0.39 (95% CI 0.15-1.04) for St. Mark’s score ≥8, thus confirming their
protective effect from the results obtained.
CONCLUSION
Anal incontinence is a condition that affects people regardless of their age, and in many
cases fundamentally changes their normal functioning. Considering the disgraceful nature
and its taboo status, it is a necessity to address the condition, as it can be treated. Regardless
of the multifactorial etiology of anal incontinence, there is convincing evidence that vaginal
delivery is the most common cause of it among female population. The efforts are aimed at
preventing the condition, as well as defining the risk factors that can lead to damage of the
pelvic floor intrapartum, which as a result can lead to incontinence of different types and of
varying degrees. It is also important to define the factors that have a protective effect on the
pelvic floor. Given that deliveries are performed under continuous supervision of doctors, it
is considered to be the ideal moment for its prevention.
Results of this study show consistency with data published so far on the influence of
obstetric risk factors on occurrences of anal incontinence in patients after vaginal delivery.
Changes in anal continence are presented as an increase of value of St. Mark’s Score. Our
study showed that the following have a statistically significant impact on the increase of score
values, and thus on incontinence: multiparity, fetal macrosomia, and perineal injuries (level 3
and 4), whereas the use of episiotomy and the induction of labor have a protective effect on
the anal complex. In this group of patients, the values of St. Mark’s score were below the cutoff value of our study.
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ABSTRACT
Introduction: The most fundamental goal in improving quality of care in hospitals is to
eliminate unnecessary deaths. AIM: Three-year mortality and quality of care between 20152017 were evaluated in a tertiary nephrology clinic.
Materials and methods: Audit of 392 deaths was carried out to reveal prevalence of
suboptimal clinical observations. Admission pressure, direct admissions avoiding public
healthcare system, severity of clinical conditions, elderly persons dying in the hospital, time
of admissions and death were evaluated.
Results: In 2015 and 2016, 5.5 of every 100 inpatients died in the hospital, and this
proportion decreased to 4.9 in 2017, with high percentage of patients who died in the first 24
or 48 hours from admission. The percentage of hospital deaths occurring in combination with
AKI rose from 17% up to 37% over the three-year study period. Many patients who died with
worsening CKD, were not ever referred to a nephrologist. More than half of patients were
admitted on duty and died over weekends. About 5% of the hospital deaths were among
patients aged 85 and over, and in 2017 that number rose up to 10%. Patients who died were
seriously ill, at least 17% had malignancy. Most of the cardiovascular deaths were directly
caused by ischemic stroke.
Conclusion: In this study we did not find patients with preventable deaths. The results
indicated that patients were seriously ill, some being admitted to hospital to die, some of the
patients were kept long period prior to death because of shortage on certain facilities. There is
admission pressure and other external factors contributing to high burden in treatment of the
dying patients. Still, efforts are to be done in further providing and auditing health quality of
care.
Keywords: quality of care, hospital mortality, CKD, admission pressure, preventable
death.

INTRODUCTION
The most fundamental goal in improving quality of care in hospitals is to eliminate
unnecessary deaths [1]. Mortality is considered to be important outcome in healthcare,
relatively simple to collect and measure. Still, there is controversy about counting deaths,
creating mortality ratios and usage of mortality statistics comparing hospitals and identifying
those of lower quality care [2]. Since hospitals are of such widely varying size and
complexity, comparing absolute numbers of deaths is meaningless. As hospitals which tend
to admit sicker patients will have higher mortality rates, most hospitals use standardized
mortality ratio as the number of observed divided by expected deaths, after taking into
account differences in age, sex and disease across hospitals.
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Patients die in hospitals for many reasons, of which quality of care is one. Other includes
lack of availability of hospice bed, inadequate primary care, inadequate care-home provision
and even patient choice. There is a relationship between the social composition of an area and
overall mortality [3]. The hospital has no control over any of these external factors, yet they
can all result in increased number of deaths, which increases the ratio of observed to expected
deaths. Changes in community health services can have a big impact on hospital mortality
rates, as for example by opening enough hospice services. Patients whose admission includes
need of palliative treatment, or elderly are effectively considered very likely to die, so those
patients have profound effect on mortality rates. Auditing of case records has found that only
around one in every 20 deaths in a hospital has any factors that might have impacted the
inevitability of patient’s death; in other words, whether it was a preventable death. Deaths
due to failings in care reflect an incredibly small portion (around 0.15%, or one in six
hundred) of all admissions, and it is perfectly possible for a hospital to have a low hospital
mortality rate offering poor quality care [4].
Quality is a complex concept and includes many more factors than merely risk of
death. Referral patients who had a medical intensive care unit admission and travelled greater
distance to tertiary clinics had greater mortality rates and were more severely ill [5]. There
are higher mortality rates among emergency patients admitted to hospitals at weekends and it
reflects a lower probability of admission [6]. Acute kidney injury (AKI) represents a growing
clinical and public health problem [7]. The percentage of hospital deaths occurring in a
combination with AKI rose by 16.3% over the study period of ten years. Programs for
improving quality of care consist of providing better hygiene control, infection control,
preventing medication error strategies, survival from sepsis [1,8].
Hospital mortality has been used to assess quality of care in our Clinic of Nephrology. It
is a healthcare unit providing nephrology tertiary care for two million citizens. It treats over
20000 outpatients per year, more than 2300 in-hospital patients, provides over 500
emergency dialysis sessions and over 1500 vascular access interventions per year. Threeyear mortality and quality of care between 2015-2017 were evaluated.
MATERIALS AND METHODS
An evidence-based, structured approach to review all hospital deaths was programmed
from January 2015. A detailed case-note audit of consecutive hospital deaths was undertaken
to identify gaps in current quality of care. A team consisting of nephrology intensivists and
lead clinicians were auditing death reports. Audit of 392 deaths was carried out to reveal
prevalence of suboptimal clinical observations, hospital acquired infections, adverse events,
medication errors, palliative patients coming to hospital to die, or being kept in hospital for
too long prior to death. In order to evaluate admission pressure, direct admissions avoiding
public healthcare system, staff overburdened on duty, severity of clinical conditions, elderly
persons dying in the hospital, time of admissions and death were audited. Summaries of
routine data collection from hospital data, death certificates and discharge letters were
collected. Surveillance system was established for monthly death statistics and deaths under
24 and 48 hours of admission. Regular review of monthly and annual charts was obtained by
quality care audit. Information from the control charts and routine data were used to trigger a
more in-depth investigation through case-note audit. Hospital policy was regularly revised
and strengthened to reduce potential hospital acquired infections with hand hygiene
campaigns, staff awareness sessions, improvement of cleaning routines, antibiotics use
guidelines, surveillance of infection rates. For preventing medication errors review of
prescriptions and administration procedures were revised, and adverse events were closely
monitored.
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RESULTS
Mortality rates
The number of annual hospital admissions rose for 9% from 2015 to 2017 and more than
400 patients were treated at day care unit annually. Average length of hospital stay was
stable, at 5.8 days (Figure 1).

Fig. 1. Annual hospital admissions, day care admissions and average length of hospital
stay in 2015-2017.
In 2015 and 2016, 5.5 of every 100 inpatients died in the hospital, and this proportion
decreased to 4.9 in 2017, with high percentage of patients who died in the first 24 or 48 hours
from admission. The number of in-hospital deaths was 128 in 2015, 133 in 2016 and 121 in
2017. In the first year out of 128, 46% died in the first 48 hours and 39% in the first 24
hours. The next two years, those numbers were 49%; 37% and 43%; 37%, respectively.
Referrals
Up to 44% of patients were referred from the close area of the hospital in the three
consecutive years. The other patients who came from distance, were referred by families,
general practitioners, general hospitals, mainly by-passing the three Clinical hospitals. In
2015, 53% of patients who died were directly referred to the tertiary clinic and only 47%
were hospitalized in other hospitals prior to admission. This number of directly referred
patients rose up to 72% in 2016 and 70% in 2017.
Table 1. Admissions according to presence of Acute (AKI) or Chronic Kidney Disease
(CKD), time and time of death.
All deaths
AKI
CKD
CKD unfollowed (from
CKD)
CKD 5 D
Admission time on duty
Weekend admission
Death time after 24:00

2015
N=128
22 (17%)
76 (59%)
57 (75%)

2016
N=133
46 (35%)
61 (47%)
30 (48%)

2017
N=121
45 (37%)
55 (46%)
25 (45%)

30 (28%)
80 (63%)
38 (30%)
52 (49%)

26 (19%)
82 (62%)
40 (30%)
74 (56%)

21 (17%)
60 (50%)
36 (30%)
43 (36%)

*AKI - Acute Kidney Disease, CKD – Chronic Kidney Disease, CKD 5D- dialysis patients; am – after midnight
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Table 1 shows data on admissions regarding presence of AKI, CKD and time of
admissions and death. The percentage of hospital deaths occurring in combination with AKI
rose from 17% up to 37% over the three-year study period. Out of all 112 patients with AKI,
38% were referred after hospitalization during which they experienced AKI as a
complication, after average hospital stay of 5 days. Most of them were treated in clinical
hospitals. In the three years, 40% of AKI patients had plasma creatinine less than 350 µmol/L
at admission and applied for admission in at least 2-4 other clinics prior to admission in our
Clinic.
Out of 76 patients who died with worsening CKD in 2015, 75% were not ever referred to
a nephrologist. This number was still high in 2017, dropping to 45%. More than half of
patients who died were not admitted in regular working morning daily shifts. At weekends,
more than 30% of patients who died were admitted in all of the three years. Death occurred
after 15:00 or in the weekends in over 68% of all cases. Most of them died in early hours
after midnight (41%, 56%, 36%), respectively.
Age distributions
In 2015, 2016 and 2017 about 70% of the inpatients who died in hospital were aged 65
and over (Figure 2). The average age of patients who died during their hospital stay was 6970 years. In all three years, about 5% of the hospital deaths were among patients aged 85 and
over, and in 2017 that number rose up to 10%.

Fig. 2. Inpatient hospital deaths by age: 2015, 2016 and 2017.
Seriousness of illness
Patients who died were seriously ill. The presence comorbidities prior to hospitalisation
and clinical presentation at admission are shown in Table 2. More than 30% had diabetes,
atrial fibrillation (AF) or coronary artery disease (CAD). All three years at least 17% of
patients had malignancy.
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Table 2. Comorbidities prior to hospitalisation in patients who died in 2015-2017
Comorbidities
Diabetes
AF
Stroke
CAD
Malignancy
Clinical presentation at admission
Unconsciousness/Coma
Pulmonary Edema
Shock
Septic Syndrome
GI bleeding

2015

2016

2017

38
(40%)
38
(30%)
17
(13%)
34
(27%)
22
(17%)

49
(40%)
44
(36%)
27
(22%)
38
(31%)
24
(18%)

41
(31%)
38
(29%)
23
(17%)
36
(27%)
23
(17%)

38%
22%
48%
23%
17%

36%
39%
56%
14%
20%

23%
25%
38%
17%
17%

AF – atrial fibrillation, CAD – Coronary artery disease (Acute Myocardial Infarction, Percutaneous Coronary
Intervention, Coronary arterial By-Pass Grafting); GI – gastro intestinal

Many patients were already in coma or with need of acute dialysis because of pulmonary
oedema. Also, there was a high percentage of patients in state of dehydration or shock. As for
the patients admitted with AKI, 54% were in state of shock, 13% had stroke, 20% sepsis and
43% were in coma, with overlapping of those symptoms and conditions. More than 40% of
all AKI patients did not need dialysis treatment. Most of the dialysis patients were admitted
with septic syndrome or catheter-associated infection in the three years. Also, dialysis
patients were admitted because of stroke, terminal illness and septicaemia (Table 3).
Table 3. Comorbidities at admission in patients on dialysis
CKD-5 on dialysis
N=77
Stroke
Terminal malignance
Septicaemia
Catheter-associated
infection
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2015
N=30
2
(7%)
5
(16%)
10
(33%)
4
(13%)

2016
N=26
4
(15%)
5
(19%)
4
(15%)
3
(11%)

2017
N=21
2
(9%)
3
(14%)
11
(52%)
6
(28%)

Quality of health care and mortality: three years of experience

Adverse events
Adverse events were reported regularly in the hospital. None of the reported events were
classified as serious events causing death.
Mortality
In-hospital cardiovascular mortality proportions ranged from 52% in 2015, 61% in 2016
to 56% in 2017. Most of the cardiovascular deaths were directly caused by ischemic stroke
and that number rose from 13% in 2015 to 32% in 2017. In 2015 there were 10 (7.8%) of 121
dead patients who developed de-novo ischemic stroke and the number was even higher in
2017 - 12 (9.9%). Most of those patients had longer hospital stay and sepsis as first diagnosis
(Table 4). When compared for average hospital stay and prolonged hospital stay (>10 days)
of all died patients per year, patients with de novo stroke differed significantly (Figure 3).
Table 4. Diagnosis and length of hospital stay in patients with de novo in-hospital
ischemic stroke
De novo ischemic stroke
Patients with hospital stay >10
days
Septicaemia
Malignancy
Hip fracture
Other

2015
(N=10)
6
(60%)
9
(90%)
1
(10%)
/
/

2016
(N=3)
3
(100%)
2
(66%)
1
(33%)
/
/

2017
(N=12)
7
(58%)
5
(42%)
1
(8%)
2
(16%)
3
(25%)

Fig. 3. All hospitalizations ending in death compared to those with diagnosis of de novo
stroke regarding length of hospital stay.
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Other frequent CV cause of death was sudden cardiac death; over 6% died every year.
Non–cardiovascular deaths were mostly associated with sepsis and terminal malignant
disease. Figure 6 shows data on mortality by first diagnosis of stroke, cardiac mortality,
sepsis, gastrointestinal causes and malignant diseases. There was continuous increment of
patients dying from cerebrovascular events and malignant diseases (12,14,28%; 17,18,19%),
respectively.

Fig. 6. Inpatient hospital death proportions by first listed diagnosis: 2015, 2016 and 2107;
GI – Gastro Intestinal.
DISCUSSION
The use of hospital mortality data can be recognized as a “smoke alarm” that can
potentially identify hospitals with problems. Hospitals with high mortality rates are expected
to examine clinical systems in order to try and find explanations for the high figures, which
may miss important quality problems that harm patients but do not cause death. On the other
hand, hospitals whose figures are low or within normal limits, have little incentive to ask
them whether there is more they could be doing to improve safety and quality of care.
Hospital mortality rates must not be used to compare the quality of one hospital to another.
Our data presented in-hospital overall mortality rate remaining stable between 5.5 and
4.9%, in spite of increment of hospital admissions. There is variability in hospital-wide
mortality measures. Based on different discharge criteria in-hospital mortality rates vary from
2.0 to 6.2%, and for kidney disease as primary diagnosis 4.2-9.7% [9,1]. According to this
literature data, mortality in our hospital is fairly comparable. Admitted patients were
seriously ill with numerous comorbidities presenting substantial bad clinical health state, with
high probability of dying at admission. It explains the large percentage of patients who died
in the first 24 or 48 hours of admission. Also, the number of dying elderly was rising from 5
to 10% in the three consecutive years. Many patients were referred to our tertiary clinic
without consulting clinical hospitals or even general hospitals. Some of them had never
consulted even a general practitioner but were directly referred to the clinic. As for patients
with CKD, 75% in 2015 and 45% in 2017 confronted CKD diagnosis and a nephrologist for
the first time at admission. Large clinical studies demonstrate the higher mortality risk of
CKD patients with late referral [10]. According to various reports, AKI occurs in anywhere
from 5-20% of hospitalizations [11], with greater odds of all-cause mortality [12]. A review
data shows continuous annual increment of in-hospital acquired AKI in US [7].
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In our findings, admission of patients with AKI who died, increased also continuously
through the three years. 38% of all AKI patients developed (as) in-hospital complication and
were admitted to our facilities. Patients with AKI were severely ill with a high percentage of
state of shock and sepsis. Patients referred from dialysis centres were admitted mostly for
problems with vascular access, but a large number of them were already septic at admission
(44%). Some of the patients were referred by families because of terminal state of malignant
illness or unconscious patients after CVI, because of shortage of beds in palliative care units
throughout the country. The problem of palliative dying patents decreases the number of
preventable deaths [4].
Admission of patients to a medical ward after 15:00 pm and at weekends [6] has been
associated with increased risk of death. In our Clinic, one senior clinician takes over
hospitalized and de-novo admitted patients through night shifts or weekends. The big
admission pressure on the staff is seen by the high percentage of patients who were admitted
and died (over 50%) during duty. Also, the fact that most of the patients died in the first
24/48 hours, burdens the clinician on duty with most severely ill patients. In many patients
admitted with оedema, acute dialysis was performed with placement of acute vascular access.
Patients with lightly increased creatinine secondary to other than nephrology diagnosis, but
seriously ill, are being refused for admission in other hospital and clinics, and are afterwards
admitted in our hospital as last destination. Over 66% of admitted patients were referred from
a distant area in the whole country, in spite of presence of other clinical hospitals. Literature
data shows that patients who resided outside of local community and who had medical
admission in tertiary intensive care unit were more severely ill and with higher mortality rates
[5]. Our hospital is admitting the vast majority of patients in the country suffering from
problems with arteriovenous fistula and central venous catheters, considering creation,
functionality, thrombosis and infections. Also, for dialysis patients remains the problem of
shortage of facilities for prolonged hospitalizations and rehabilitation, including obtained
dialysis. External factors such as community pressure, number of terminally ill patients or
hospice facilities must be taken into consideration as well when counting deaths. The
cardiovascular mortality was high (over 50%) in the three consecutive years, close to the
mortality of dialysis patients [10]. Every year the percentage of patients dying from
malignancy increases by one and there are even higher increasing rates for cerebrovascular
events. Sepsis was a cause of an inevitable death in many dialysis patients, also with
increasing number of catheter infections. All these deaths were audited as expected.
Thromboembolic complications are known to be at high risk in patients with malignancies,
sepsis, CVK, AFF or prolonged hospital stay [13,14]. Our data on de novo CVI and sudden
cardiac deaths confirmed that observation.
CONCLUSION
In this study we did not find patients with preventable deaths. The results indicated that
patients were seriously ill, some being admitted to hospital to die, some of the patients were
kept long period prior to death because of shortage on certain facilities. There is admission
pressure and other external factors contributing to high burden in treatment of the dying
patients. Still, efforts are to be done in further providing and auditing health quality of care.
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ABSTRACT
Since reactive oxygen species (ROS) induced by thyroid hormones may cause lipid and
protein oxidation as well as DNA damage, the main aim of this article is to investigate the
genotoxic effect (in vivo) of the supraphysiologic doses of L-thyroxinein apolipoprotein E
deficient homozygous (ApoE-/-) mice. For this purpose, the method of single-cell gel
electrophoresis that allows the detection of DNA damage in individual cell caused by various
endogenous and exogenous agents was used. The Student t-test has shown no significant
difference between the examined parameters of the thyroxine-treated group compared with
untreated control group of animals. The positive control (treated with solution of H2O2) has
significantly higher values of the examined parameters compared with the treated and
untreated control group of animals. The results confirm that chronic exposure to high doses
of thyroxine do not cause damage to the DNA molecule that could be detected by the method
of single-cell gel electrophoresis.
Key words: single-cell gel electrophoresis, genotoxicity, thyroxine.
INTRODUCTION
Reactive oxygen species (ROS) generated in vivo by exposure to 3,3,3’,5’-tetraiodo-Lthyronine (levothyroxine; L-thyroxine) due to increased aerobic metabolism often lead to a
covalent modifications of various cellular components including the DNA molecule[1]. The
single cell gel electrophoresis (SCGE), also known as the comet assay, is a
microelectrophoretic technique for detecting DNA damage in individual cell caused by
different endogenous and exogenous agents[2,3]. The general principle of the method is
electrophoresis at selected voltage performed after lysis of the cellular and nuclear
membranes of the cells embedded in a low melting point agarose on microscope slides. Due
to the overall negative charge the DNA will tend to move toward the anode in the electric
field, whereas the degree of migration is proportional to the strand breakage. The pattern of
DNA migration, observed by fluorescence microscopy resembles a comet, where the length
and intensity of “comet tail” is proportional to the degree of DNA damage. Since DNA
staining and visualization is performed by fluorescent dyes as ethidium bromide, the analysis
measures the intensity and length of the fluorescence of the comet tail, performed by manual
scoring or automatically by imaging software [4].
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Having in mind the equivocal results obtained by cytogenetic studies and the in vitro
comet assay,in the present study we aimed to investigate the in vivo effect of long term
exposure to L-thyroxine by the single cell gel electrophoresis.Although there are several
modifications of this method[5,6],in our study we almost entirely applied the protocol
described by Dhawan et al. [7].
MATERIALS AND METHODS
Treatment protocol
Apolipoprotein E deficienthomozygous (ApoE-/-) mice with a C57BL/6 genetic
background (n = 10) were treated by L-thyroxine dissolved in drinking water with
concentration of 2μg/ml, during 12 weeks in accordance with the protocol described by
Ferreira et al. [8]and Tamaru et al. [9]. The untreated group of the same strain of animals was
included in the study as a control group. After overnight fasting of 12 hours, animals were
anesthetized with ketamine/xylazine (90 mg/kg i.p. and 10 mg/kg, i.p. respectively). Blood
samples were obtained by cardiac puncture, collected into heparinized tubes and the alkaline
comet assay on whole blood samples was performed. Samples for in vitro positive control
were also processed. For this purpose, hydrogen peroxide was added to the whole blood cells
from the untreated control group animals with a final concentration of 100µmol/L and the
sample was incubated for 20 minutes at 4oC in the dark.
The Comet assay
We have used frosted glass slides which give good adherence for the precoating with 1%
normal melting point (NMP) agarose layer. A second layer containing 5µl whole blood
mixed with 75 µl of 0.5% low melting point (LMP) agarose (preheated to 55oC and then
cooled in a water bath to 37oC before adding the cells) was placed on the slide. The slide was
coated with a cover slip and put in a refrigerator to allow the gel to solidify. After
solidification of this layer, the cover slip was removed, the slides were covered with 80 µl
0.5% LMP agarose and were put on a slide tray until agarose layer hardens (5-10 minutes).
Afterwards the slides were immersed in the lysing solution (2.5mol/L NaCl, 0.1mol/L EDTA
and 10mol/L Tris, pH 10)chilled at 4oC. After overnight lysis, the slides were placed on a
horizontal gel electrophoresis platform containing freshly prepared electrophoresis buffer
(0.3mol/LNaOH and 1mol/L EDTA, pH>13) for 30 minutes to unwind the DNA and break
open alkali labile sites. The electrophoresis was carried out at approximately 0.74V/cm and
300mA for 30 minutes. When electrophoresis was completed, the slides were rinsed gently 3
x 5minutes in a neutralization buffer (0.4mol/LTris-HCl, pH 7.5) to remove excess alkali, and
subsequently washed in chilled distilled water for 10 minutes. Thereafter the slides were
allowed to dry overnight. The following day the slides were stained with 70µl ethidium
bromide with concentration 20µg/ml for 5 minutes, washed with chilled distilled water (for 5
minutes) and covered with cover slips.
The slides were analyzed by fluorescence microscope (Human, Germany) (450 nm
excitation filter and a 540 nm emission filter) equipped with a Canon digital camera, using a
40x objective. The images were processed using ImageJv.1.46r program. At least 100
cellsper slide were analyzed to measure the tail length (measured from the leading edge of the
comet head) as well as the content of DNA(%) in comet tail –% Tail DNA[10]. Comet tail
moment was calculated by the tail length multiplied by the percent of tail DNA as follows:

Page | 24

Application of the single cell gel electrophoresis for detection of oxidative dna damage due to long term
exposure to supraphysiologic doses of l-thyroxine

Statistical analysis
Results are presented as means + standard deviation (SD). The difference between the
means of the experimental groups was tested by the Student’s t-test for unpaired samples.
The difference was considered statistically significant when p<0.05.
RESULTS
The mean value for the tail moment was lowest in the thyroxine-treated group of animals
with a mean value of 23.4 +11.88, and highest for the positive control with a mean value
26.99 +6.49. The values for the % of the DNA in the comet were lowest in the control group
(mean 21,24+3.27), and highest for the positive control (32.95 +3.91).
The mean values for the tail moment and content of DNA(%) in comet tail are presented
in Figure 1 and 2 respectively.

Fig. 1. The tail moment values for ApoE-/-untreated control group, positive control treated
withH2O2 (c=100µmol/L)and ApoE-/-group treated with L-thyroxine (T4).

Fig. 2. The values for content of DNA(%) in comet tail for ApoE-/-untreated control group,
positive control treated withH2O2 (c=100µmol/L) and ApoE-/-group treated with L-thyroxine (T4).
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As shown in table 1, the Student t-test showed no significant difference between the
examined parameters of the thyroxine-treated group compared with untreated control group
of animals (p > 0.05). In contrast, the statistical analysis of the positive control treated with
H2O2, showed significantly higher values for the tail moment (26.99+6.49) compared to the
control untreated group (p<0.001) and to the thyroxine-treated group (p<0.05). Respectively,
the % of tail DNA in H2O2 positive control was significantly higher (32.95+3.91) compared
to the thyroxine-treated group and to the untreated control group (p < 0.001).
Table 1. The Tail Moment and content of (%) Tail DNA values for ApoE-/-untreated
control group, positive control treated withH2O2 (c=100µmol/L) and ApoE-/-group treated
with L-thyroxine (T4)
Experimental
groups

Parameters

mean± sd

Student t-test

p
value
TailMome
nt

ApoE-/- Con
H2O2
-/-

ApoE T4

TailMoment
%TailDNA
TailMoment
%TailDNA
TailMoment
%TailDNA

24.19+4.44
21.24+3.27
26.99+6.49
32.95+3.91
23.40+11.88
22.81+8.47

p value
%TailDNA

ApoE-/- Con : H2O2
ApoE-/-Con:ApoE-/- T4
ApoE-/- T4 : H2O2

p<0.001

p<0.001

n.s.

n.s.

p<0.05

p<0.001

Data are expressed as means + SD. Unpaired Student t-test between the thyroxine-treated group and the two
controls was performed. n.s. – non significant.

DISCUSSION
Living organisms, including man, are under a permanent attack by various exogenous and
endogenous agents which cause direct and indirect damage to biological molecules[11,12].
Thyroid hormones cause a significant production of reactive oxygen and nitrogen species
through stimulation of aerobic metabolism in mitochondria. Reactive oxygen species (ROS)
induced by thyroid hormones may cause lipid and protein oxidation as well as DNA
damage[13]. Oxidative DNA damage can modify DNA structure producing different
structural lesions including sugar and base lesions, single and double strand breaks, base-free
sites, alkali-labile sites (ALS) and DNA-proteins cross-links[14]. Unrepaired DNA lesions
can exert various deleterious effects including the inductions of mutations.
In the present study we used the single cell gel electrophoresis (SCGE) as a suitable
technique for assessment of DNA damage in living cells, induced either in vitro or in vivo.
The method was introduced in 1984 by Ostling and Johanson, and describes the behavior of
DNA from single cells under electric field, detecting molecular lesions caused by ionizing
radiation[15]. They used a pH of 10 which is below the value required to unwind of the two
DNA strands and subsequent detection of the strand breaks. A few years later the method was
modified by Singh et al.[16], allowing detection of both double and single strand breaks.
Under more alkaline conditions (pH>13), some DNA lesions commonly referred as alkalilabile sites (ALS) are converted to strand breaks and detected by electrophoresis. The main
basis for comet formation is the relaxation of DNA loops and their stretch out upon
electrophoretic field[17]. In the cell nucleus, the DNA is wound around histone core that
creates the negative charged supercoil and after lysis in 2.5mol/LNaCl most histones are
removed, disrupting the nucleosomes, but the DNA molecule are still supercoiled. Under
either neutral or alkaline conditions relaxation of supercoils occurs and subsequent DNA
extension is present [18].
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However, under alkaline conditions, unwinding of the two DNA strands does occur,
which is the cause for the differences of neutral and alkaline comet tail. The essential factor,
which determines whether a DNA segment will appear in the tail or in the head of the comet,
is the relaxation of supercoils dependant on the strand break and pH. The level of DNA
damage contributes to the intensity of DNA staining in the comet tails, rather than in the tail
length which tends to reach a maximum at a low level of damage. Therefore, the estimation
of several parameters in the comet assay as percentage of DNA in the comet and the tail
moment is advisable for the proper assessment of DNA damage [19].
The level of DNA migration is significantly affected by strength of the electric field
during single cell gel electrophoresis. If the voltage during single cell gel electrophoresis is
too low, the DNA fragments might not migrate long enough out from the comet head, leading
to an underestimation of DNA damage. Conversely, a significant increase in DNA migration
by increasing the strength of the electric field during single cell gel electrophoresis was
observed[20]. Therefore, if the voltage or running time is too high, the comet will exhibit a
shape associated with damage. Thus, it is necessary to carefully optimize the conditions in
order to avoid false positive results. The electrophoresis in our study was carried out at
≈0.74V/cm and 300mA during 30 minutes. According to our experiences, the high
temperature in the electrophoretic solution or LMP agarose could cause unexpectedly large
comet tails in untreated control samples. Conversely, the reason for non significant comet
tails in positive control could be attributed to the insufficient denaturation in alkali solution or
insufficient electrophoresis time. Considering the many factors that can influence the results
of the comet assay, we decided to use positive control. The positive control was obtained
with the treatment of the whole blood cells from the untreated control group with hydrogen
peroxide(c=100µmol/L) for 20 minutes at 4oC. Hydrogen peroxide penetrates the cell
membrane and initiates the generation of highly reactive species through Haber-Weiss
transition metal catalyzed reaction [21]. Sufficient concentrations of H2O2 are required to
induce the DNA damage, because the induced reactive species should overcome the
antioxidant capacity of the cells. In our study, hydrogen peroxide with concentration of
100µmol/L was sufficient to induce DNA damage that resulted in statistically significant
increase in all measured parameters compared with the control and experimental group as
well. The tail moment as well as the content of DNA(%) in comet tail were chosen as
parameters representing the degree of DNA damage in white blood cells. The results of our
study showed no genotoxic effects in the DNA of white blood cells after 12 weeks of
exposure to supraphysiologic doses of L-thyroxine. However, there are several in vitro
studies reporting the existence of genotoxic effects of high doses of thyroid hormones on
isolated white blood cells and sperm cells[22-24]. The genotoxic effects of long term
exposure to supraphysiologic doses of thyroid hormones in vivo have been explored in only
few studies. The study of Djelicet al.[25] has similar protocol to ourstudy, although it uses
different technique for the assessment of DNA damage. The results of this study did not show
genotoxic effects, which is in concordance with our results. The possible explanation for the
difference of the results of in vitro and in vivo studies after long term exposure is the
induction of antioxidants in the organism after prolonged hyperthyroidism. Also the use of
the whole blood may influence the result considering the bigger antioxidant capacity of the
whole blood compared to the capacity of isolated white blood cells. Our study proves that the
comet assay is appropriate for the evaluation of the DNA damage induced by experimental
hyperthyroidism in ApoE-/- mice. The conclusion from our study is that after 12 weeks of
exposure to high doses of L-thyroxine DNA damage cannot be detected in the white blood
cells by the comet assay performed on whole blood.
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ABSTRACT
Introduction: Transitioning to end-stage renal disease (ESRD) may be influenced by the
season, particularly by the effect of ambient temperature, aggravating the uremic symptoms.
Materials and methods: In a retrospective study we included 839 patients with ESRD in
whom dialysis was initiated from May 2015 until April of 2018 during hospitalisation.
Demographic data as age, sex, residential place, sea level and type of vascular access was
notified. The monthly number of incident dialysis patients, during the period 2015–2018, was
related to the average monthly temperature using multiple regression statistical analysis.
Results: During the three-year period, 839 patients started dialysis in different seasons.
Winter and autumn peaks were observed for dialysis initiations. There was a light annual
trend of increment in the number of the incident dialysis population. Seasonal transition to
ESRD was lowest in summer (24%) and highest in winter (30%), and the difference was
significant (p=0.009). In all four seasons men were predominant over women. When
compared, there was no significant difference between seasons for age, sex and residential
altitude. The mean air temperature was lowest in January and highest in July. The trend of
transition on ESRD was quite opposite from ambient temperature. The nature of the
relationship between temperature and transition to ESRD was also analyzed by predictive
analysis. The regression beta coefficient ( = - 0.420) for the number of incident dialysis
patients in function of the temperature during the period 2015–2018 was statistically
significant with negative connotation, p=0.002.
Conclusion: Seasonal variations occur in dialysis initiation. Lower winter temperatures
are associated with aggravating kidney function and more frequent need of emergency
dialysis. More active approach in finding modifiable season dependent factors is needed in
order to improve pre-dialysis care and postpone transition to dialysis treatment.
Keywords: dialysis initiation, seasonal variation, temperature, emergency dialysis,
winter.
INTRODUCTION
A season is a division of the year marked by changes in weather, ecology, and amount
of daylight. The temperature depends on the geographic altitude, position and distance from
the sea. Spring, summer, autumn and winter are four well recognized seasons. Seasonal
variations in hemodialysis initiation recently has become of increased interest. Transitioning
to end-stage renal disease (ESRD) may be influenced by the season, particularly by the effect
of ambient temperature, aggravating the uremic symptoms [1]. Adverse events among ESRD
patients and also initiation of dialysis were more frequent in winter than in summer [1,2].
Patients over 65 years were found to be at greater risk of dialysis initiation in winter months,
and that was mainly attributed by increased fluid overload [3]. Since the number of new
dialysis patients increases worldwide [4], there is still need of finding modifiable factors
affecting renal function. Information on the seasonal variation and factors may provide
additional improvement in pre-dialysis care.
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MATERIALS AND METHODS
The present study was conducted in a tertiary nephrology clinic. Winter was defined as
the period from 22th of December to 19th of March, spring from 20th of March to 20th of June,
summer from 21st of June to 21st of September and Autumn from 22nd of September to 21st of
December [5,6]. Data on monthly temperature and sea level in different places was obtained
from regional registries [7]. The study was retrospective, based on the data from hospital
medical records and standardized medical applications for incident hemodialysis patients.
The study included 839 patients with ESRD in whom dialysis was initiated from May 2015
until April of 2018 during hospitalisation. Demographic data as age, sex and residential place
sea level were notified. Emergency dialysis initiation was defined as the need for a temporary
vascular catheter. Data on patients initiating dialysis with elective vascular access was also
obtained. Statistical analysis was performed with SPSS, version 17.0. Parametric continuous
data was expressed as means and standard deviations and categorical variables as
percentages. The monthly number of incident dialysis patients, during the period 2015–2018,
was related to the average monthly temperature using multiple regression statistical analysis.
RESULTS
During the three-year period, 839 patients started dialysis in different seasons (Figure 1).
Winter and autumn peaks were observed for dialysis initiations. There was a light annual
trend of increment in the number of the incident dialysis population.

Figure 1. Incident dialysis patients from spring 2015 to spring 2018.
The demographic characteristics of the study population divided by seasons at dialysis
initiation are shown in Table 1. Seasonal transition to ESRD was lowest in summer (24%)
and highest in winter (30%), and the difference was significant (p=0.009). In all four seasons
men were more present than women. When compared, there was no significant difference
between seasons for age and sex. Patients that live at higher altitude than 550 m started
dialysis most frequently in autumn (15%), than in winter (11%), in summer (9%) and in
spring (7%), with a borderline significant difference. The lowest percentage of patients that
started dialysis with elective vascular access was in winter (10%) but the difference was not
significant.
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Table 1. Demographic characteristics of incident hemodialysis patients
N=839

Winter
Spring
Summer
Autumn
p

N (%)

251
(30%)
201
(24%)
164
(19.6%)
219
(26.4%)
0.009

age
63.24 ± 13.54
63.02 ± 13.77
63.68 ± 14.39
62.50 ± 14.49
> 0.05

men (%)

150
(59%)
123
(61%)
89
(54%)
133
(61%)
> 0.05

Age > 65

113
(45%)
100
(49%)
81
(49%)
97
(44%)
> 0.05

Altitude
above 550m
sea level
28 (11%)

Elective
vascular
access
26 (10%)

12 (7%)

28 (14%)

16 (9%)

21 (13%)

34 (15%)

28 (13%)

0.075

> 0.05

The average monthly air temperature is shown in Figure 1. The mean air temperature was
lowest in January and highest in July. The trend of tradition on ESRD was quite opposite
from ambient temperature.

Fig. 1. The distribution of incident ESRD patients in the period 2015-2018 by months.
The relationship between the average monthly dialysis initiation and average monthly
temperature appears graphically as a polynomial quadratic equation (Figure 3). The warmest
month was July with average monthly temperature of 24.44°C and January was the coldest
month with -3.0°C average monthly temperature. The nature of the relationship between
temperature and transition to ESRD was also analyzed by predictive analysis. The regression
beta coefficient ( = - 0.420) for the number of incident dialysis patients in function of the
temperature during the period 2015–2018 was statistically significant with negative
connotation, p=0.002.
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Fig. 2. The relationship between number of incident dialysis patients and average
monthly temperature for the period 2015-2018.
DISCUSSION
Human health can be affected by climate as interactions of temperature, moisture and
other factors influencing disease progression. Many recent studies have shown the influence
of climate changes on health [8, 9, 10], striking the problem of higher temperatures. As for
the kidney function, our study confirmed the previous reports on more frequent dialysis
initiation in winter than in the other warmer seasons [1-3]. Also, emergency dialysis was
performed more frequently in winter, implying the more severe clinical illness during cold
months. In a large epidemiological study from our region, the daily number of deaths from all
causes, during the period 1996–2000, was related to the average daily temperature. Mortality
displayed a marked seasonality, with peaks in the winter and relative troughs in the summer
[11]. Temperature also showed a significant negative correlation and predictive value to the
number of our incident dialysis patients. These findings promote a need of new aspects in
understanding seasons, emphasizing season – depending factors that deteriorate kidney
function. Elucidating those factors will help improve pre-dialysis care and postpone
progression to ESRD.
Gender differences have been documented in the field of nephrology. Women
seem to be somewhat protected from developing ESRD. There have been more men
worldwide starting dialysis [12,13]. In our analysis men were predominant over women, but
the difference among seasons was not significant. Older people are vulnerable group of
patients, more prone to illness than younger. Some studies conformed the effect of higher
temperatures [9], and other of colder. Maeoka et al. found a significant winter peak in
dialysis initiation among elderly [3]. In our study, we did not confirm those findings and we
speculate that the two effects of high and low temperatures nullified the significance.
Many of our patients live in places on higher sea level than 550 m. We
investigated whether the altitude impacts the initiation of dialysis. Patients that live at higher
altitude than 550 m started dialysis most frequently in autumn (15%) than in winter (11%), in
summer (9%) and in spring (7%), with a borderline significant difference.

Page | 33

Krstevska et al.

We explain this drop in the significance with the temperature inversion phenomena,
meaning that places on higher altitude have lower temperature in summer than in winter.
CONCLUSION
Seasonal variations occur in dialysis initiation. Lower winter temperatures are associated
with aggravating kidney function and more frequent need of emergency dialysis. More active
approach in finding modifiable season dependent factors is needed in order to improve predialysis care and postpone transition to dialysis treatment.
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ABSTRACT
Objectives: Determining the daily intake of the elements cadmium and lead is of a great
importance in order to examine the effect of nutrition in healthy population. The increase in
content of these toxic elements, regarding their normal presence, indicates the exposure of the
human to a contaminated living and working environment, and/or consumption of
contaminated food and water.
Materials and methods: This research determined the quantity of the elements cadmium
and lead by atomic absorption spectrometry AAS in 54 food products and in a five-day allday meal used in a collective diet and the alimentary daily intake was determined. The
quantity of the elements of interest in food consumed by the members of ARM was
determined using two methods (method 1: an examination of each product from the consumer
basket individually and a calculation of the average daily intake through the recipes for the
prepared meals; and method 2: an examination of an all-day meal as a duplicate of a regularly
consumed meal).
Results: The alimentary daily intake of cadmium and lead through food was estimated to
be of 34,6μg Cd and of 220,6μg Pb. The obtained results are within the limits of the values
cited in the literature.
Conclusion: There is no significant difference in the results using either one of the two
methods. The chosen method to determine the quantity of the elements in an all-day meal
could be the second one, as a more inexpensive and a faster method. The food examined in
this research can serve as an example for a balanced nutrition according to the WHO
recommendations.
Key words: AAS, toxic metals, Pb, Cd, food, daily intake.
INTRODUCTION
There is an increasing interest in biomonitoring of the toxic elements: cadmium (Cd) and
lead (Pb); which show toxic properties even in relatively low quantities and have the property
to gradually cumulate in tissues and have toxic effects on the human organism [1].
The quality of the products intended for human consumption mostly depends on their
content. Each product, according to established laws and rulebooks, must contain the
prescribed quantities of the constituents characteristic for that product, as well as the
maximum allowed concentrations (MAC) of additives and trace elements [2, 3]. The food
products that do not meet the prescribed norms are considered to be of a bad quality, they are
not allowed for use and are removed from the market.
Determination of the daily intake of the elements of interest provides a more specific
image of the influence of nutrition (adequate amount, contents and potential contamination)
on the quantity of those elements in the biological material in healthy population.
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By biomonitoring of the toxic elements it is possible to monitor the exposure of the
organism as an insight into the general health condition, prevention and timely diagnosis of
some poisonings and possible pathological changes.
The complexity in the determination of the quantity of the elements that are present with
very low values, underlines the necessity to take and prepare samples carefully, as well as to
make a right choice and to continuously develop the adequate analytical procedures. Atomic
absorption spectrometry (AAS) is often used, as it is an available and a relatively inexpensive
element-selective technique.
The necessity for every country to conduct wider research on this topic was taken into
consideration, and this is also the case for our country and the wider region. This research
contributes to improving the perspective on the condition of food contamination by two toxic
elements.
Determination of the quantity of the elements cadmium and lead and analysis of the
obtained values, following specific norms and criteria for healthy and controlled food
consumed by members of the Army of the Republic of Macedonia (ARM) who consume a
collective diet is important in order to estimate the alimentary daily intake of those elements
by a healthy population.
MATERIALS AND METHODS
This research, carried out in the Laboratory of Toxicology in the Department of
Preventive Health Care in the Military Medical Centre – Skopje, determined the quantity of
the elements of interest with atomic absorption spectrometry AAS in food, and was estimated
the alimentary daily intake of those elements.
Due to its sensitivity, simplicity and availability, the method electro-thermal atomic
absorption spectrometry ETAAS was used. The Atomic Absorption Spectrometer Varian,
model SpectrAA 220Z was used for the quantitative determination.
In order to determine the content of cadmium and lead were used standard solutions of:
Cd(NO3)2 and Pb(NO3)2, with a mass concentration of 1 g/L of cadmium and lead,
respectively. Nitric acid was used as an oxidizing agent and hydrogen peroxide as a modifier.
The working standards were prepared immediately before use, by diluting the elementary
standard with deionized water ISO 3696 Grade I (conductivity to 0,1 S/cm). The food
samples were prepared for analysis immediately upon their reception in the laboratory [4].
The daily intake through food was determined by two methods. By the first method, three
different units by three different manufacturers or suppliers were examined for 54 food
products. With the obtained average values for each product, appropriate with the quantity of
the product used according to the recipes for meal preparation (consumer basket), it was
theoretically calculated the quantity of the elements in an all-day meal [5]. At the same time,
by the second method, three samples from each prepared meal from an all-day meal for a
soldier (as a duplicate of the regularly consumed meal: one portion of breakfast, brunch,
lunch and dinner) were examined in the course of five days from the same kitchen in one of
ARM’s establishments. The elementary principles to determine the all-day meal – Total Diet
Study were followed according to FAO/WHO JECFA [6].
The obtained results were statistically processed and presented graphically with the
analysis of variance ANOVA with a constant level of significance of 0,05 to determine the
significance of the statistical differences among the examined groups of products.
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RESULTS
In order to achieve a higher sensitivity and a better precision, before the beginning of the
analysis, optimal instrumental conditions were determined. The calibration diagrams for
determination of the examined elements were prepared with the method of standard additions
[7], the detection limit was established as the value of the blind test plus the triple value of
the standard deviation of the blind test. The methods were validated with the method addedfound [8]. Within ARM, the all-day meal is created according to the current norms and meets
the prepared rulebooks for planning and control of nutrition, and it represents an example of a
balanced meal.
Table 1. Percentage of the groups of food products in the examined all-day meals in the
course of five days
Group of food products
Cereal, flour and products
Vegetables and products
Spice herbs, tea and
cocoa
Fruit and products

Percentage in an
all-day meal
19.29%
25.13%
0.82%
13.39%

Meat and products

14.29%

Eggs and products

1.34%

Fish and products

3.31%

Milk and dairy products

18.69%

Fats and oils

2.14%

Sweeteners

1.79%

The obtained values for the percentage of the groups of food products in an all-day meal
are in accordance with the ones proposed by the WHO [9].

Fig. 1. Percentage of the elements by groups of food products (method 1).
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The first method refers to the examination of both elements in each food product used in
the preparation of the all-day meal. For a better insight, the products were divided in groups
of food products and figure 1. presents the individual contribution of each group of food
products in the total quantity of the elements of interest in the all-day meal.
Table 2. Results of the examination of the all-day meal as a duplicate of the participants’
regularly consumed meal (method 2)
Sample of the all-day meal

Cd
(g)

Pb
(g)

Day 1

28

226

Day 2

38

208

Day 3

29

214

Day 4

36

225

Day 5

42

230

Five-day total

173

1103

Average daily intake

34.6

220.6

PTDI (μg / 60 kg body mass)

60

214

In all the analyzed food samples the measured presence of cadmium and lead is below the
limit of the MAC [2, 3], thus these products are considered safe for consumption.
DISCUSSION
In the examined five-day all-day meal, the most represented food products are the ones
from the group of vegetables and vegetable products with 25,13% and they also have the
highest percentage of quantity of cadmium (43,81%). They are followed by the group of
cereal and its products with presence of 19,29%. The group of spice herbs is represented with
the lowest percentage of 0,82%, however, not with the lowest percentage of the elements of
interest. The groups of meat and its products are represented with 14,29% and have the
highest percentage in the amount of lead (33,13%). The lowest percentage of cadmium is in
the groups of eggs and products, nevertheless, the group itself is represented only with 1,34%
in the all-day meal. In the group of fats and oils there is the lowest percentage of the
quantities of lead.
The daily intake of the examined elements through food consumed by the participants
was: 34,6μg Cd and 220,6μg Pb. With the results obtained in this research, presented in table
2. it can be concluded that regarding the toxic elements cadmium and lead, the quantities in
the all-day meal are in accordance with the adequate daily intake in the cited literature: 20-50
μg Cd/day and 220 μg Pb/day [10], 10-30 μg Cd/day [11], 100-500 μg Pb/day [12] and are
below the provisional daily intake of the elements recommended by WHO (except for the
insignificant difference in the lead), even though the provisional tolerable daily intake (PTDI)
is calculated for a participant with an average body mass of 60 kg [13, 14, 15, 16, 17] and in
this research it was about 70 kg. These results are in accordance with the results in the
literature [18, 19], especially taking into consideration the different food products used in the
nutrition, specific for this region and the different dietary habits of the consumers.
The estimation of the health risk from the alimentary intake of the elements of interest
was made by determination of their total daily intake, according to the recommended norms
by the WHO for a PTDI and provisional tolerable weekly intake (PTWI).
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CONCLUSION
It was concluded that the obtained results for alimentary daily intake by the members of
ARM are in accordance with the PTDI and PTWI of the elements recommended by WHO.
These results are in accordance with the results in the literature, taking into consideration the
different food products consumed, specific for the geographic region and the different dietary
habits of the participants.
It can be concluded that the use of food products that are safe for consumption and the
adequate presence of all the product groups is of a great importance for a well-balanced meal.
It is a precondition for a proper nutrition which leads to the good health condition of the
ARM members.
The results obtained from the determination of the daily intake of the elements of interest
through food with the two methods of analysis are completely matched and the chosen
method to determine the quantity of the elements in an all-day meal could be the second one
as a more inexpensive and a faster method.
The results in this research indicate that the food consumed by the ARM members can
serve as an example for a balanced nutrition according to the WHO recommendations.
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ABSTRACT
Introduction: Bleeding events are systematically recognized as major end-point events in
the estimation of drugs safety and represent an important element in evaluation of treatment
strategies. In this study we prospectively followed occurrence of bleeding episodes in patients
treated with different designs of stents after percutaneous coronary interventions (PCI).
Materials and methods: A prospective, single-center study was performed in 194
consecutive PCI patients. The randomization of two stent designs, polymer-free and polymerbased, took place when angiography was done and a need of stent was established. Dual
antiplatelet therapy (DAPT) protocol was applied in all patients. Bleedings stratification was
done according to Academic Research Consortium.
Results: In 9-month-follow up a high percentage of patients did not experience any
bleeding. In the group of polymer-based stents 19% of patients had a bleeding event and that
percentage was similar in the polymer-free group - 21%. The stratified analysis of bleeding
event types according to the standard definition showed no difference in both stent designs.
Mostly type 1 bleedings occurred, up to 21%, and as for type 3 and 5, the percentages were
up to 1%. Considering the localization of the bleeding in type 1, in most of the cases, body
bruises and gingival bleeding occurred; there was lower incidence of epistaxis and other
localizations of bleedings. Type 3 bleeding episodes were equally presented in the both
groups of stent designs. Only in one case cerebrovascular hemorrhage was notified in a
patient intervened with polymer-free stent and in the group of polymer-based stents one
episode of ocular bleeding occurred. Gastrointestinal bleeding was the cause of death in one
patient from the polymer- based stents.
Conclusion: The similar incidence of bleeding events was due to the similar therapeutic
antithrombotic regime since both stents had similar thrombogenic outcomes. In spite of the
low bleeding incidence, this is a high motive to seek new designs of stents with better
endothelization, lower thrombogenicity and need for antiaggregating therapy.
Key words: safety outcomes, bleeding, percutaneous coronary intervention, antiplatelet
therapy, stent designs.
INTRODUCTION
Advances in antithrombotic therapy, together with early and on-time intervention, have
reduced the incidence of recurrent ischemic events and mortality in patients with acute
coronary syndromes [1-4]. Also, the combinations of different medications, including aspirin,
inhibitors of platelets and direct thrombin inhibitors are associated with a higher risk of
bleedings. Complications of bleedings are then associated with adverse events as myocardial
infarction, stroke, stent thrombosis and death in patients who underwent percutaneous
coronary interventions (PCI) [5-10], similarly as in the cases of long-term antithrombotic
prophylaxis [11,12]. Thus, the balance between therapy against ischemic benefits and the risk
of bleedings because of antithrombotic therapy and interventions is of huge importance, with
a need of new therapeutic approaches and patients’ management.
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The results of the recent published randomized trials that compared effects of
antithrombotic therapies showed that reducing bleeding events was associated with longer
survival of patients [13,14].
Since prevalence of major bleeding can be an important step in improvement of outcomes
by balancing the safety and efficacy of the current therapy, bleeding events are systematically
recognized as major end-point events in the estimation of drug safety in randomized studies
and represents an important element in evaluation of new medications and treatment
strategies [15]. Opposite of ischemic clinical events as cardiac death, myocardial infarction
and stent thrombosis, for which there is a general consensus of end-point outcomes [16,17],
currently there are many heterogenous definitions on outcomes in bleedings.
In this study we prospectively followed the occurrence of bleeding episodes in patients
treated with different designs of stents.
MATERIALS AND METHODS
A prospective, single-center study was performed in 194 consecutive PCI patients. The
randomization of two stent designs, polymer-free and polymer-based, took place when
angiography was done and a need of stent was established. Patients at the age over 18 were
included in the study. Malignancy and allergy to aspirin, clopidrogrel or steel were exclusion
criteria. Dual antiplatelet therapy (DAPT) protocol was applied in all patients: a loading dose
of 600 mg Clopidrogrel and 300 mg Aspirin, followed by maintenance dose of Clopidrogrel
two weeks with 150 mg, and then 75 mg per day, and 100 mg Aspirin was introduced,
accompanied with a high-dose statin therapy. In the follow-up of nine months after PCI,
patients were monitored by schedule.
Bleeding stratification was done according to Academic Research Consortium (18):
 Type 0: no bleeding proof
 Type 1: bleeding with no need of medical support (bruises, hematoma, epistasis,
hemorrhoidal)
 Type 2: any bleeding with need of medical help but cannot be counted as type 3, 4 or
5. This type of bleeding needs help in hospital, includes diagnostic procedures and
interventions and therapy for stopping it.
 Type 3:
Type 3a - any need of blood transfusion
Type 3b - cardia tamponade, need of surgical intervention, need of vasoactive substances
Type 3c - intracranial hemorrhage, intraocular hemorrhage
 Type 4: bleeding associated with coronary by-pass
 Type 5: bleeding that causes death
RESULTS
In the follow-up period, 30% of all patients that underwent PCI went for consultation in
cardiology institutions. Out of those, in 15% interventional procedures and hospitalizations
were performed. Patients that consulted non-cardiology institutions were mainly bothered by
symptoms as diarrhea, hypertension, hypotension, gastrointestinal bleedings and
cerebrovascular stroke. Two persons died in their homes with symptoms of cerebral death
and medical doctors defined death (Figure 1).
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Fig. 1. Consultations in the follow-up period.
The two groups of stent designs, 97 patients each, were matched for age and gender
(Table 1).
In the 9-month-follow up after PCI, the occurrence of bleeding events in both groups of
patients is shown in Table 1. A high percentage of patients (>75%) did not experience any
bleeding. In the group of polymer-based stents 19 (19%) patients had a bleeding event and
that percentage was similar in the polymer-free group 21 (21%). The stratified analysis of
bleeding event types according to the standard definition showed no difference in both stent
designs. Mostly type 1 bleedings occurred, up to 21%, and as for type 3 and 5, the
percentages were up to 1%.
Table 1. Comparative analysis of bleeding events in both stent designs
Bleeding
TYPE
age
men
0
1
2
3
4
5

Polymer-free
N=97
57.0310.63
80(82%)
76 (78 %)
20 (21 %)
0 (0 %)
1 (1 %)
0 (0 %)
0 (0 %)

Polymer-based
N=97
55.5111.88
79 (81%)
78 (80 %)
17 (17 %)
0 (0 %)
1 (1 %)
0 (0 %)
1 (1 %)

p
0.286
0.999
0.686
0.265
0.900
0.699
0.889
0.568

Considering the localization of the bleeding in type 1, the data is shown in Table 2.
In most of the cases, body bruises and gingival bleeding occurred; there was lower incidence
of epistaxis and other localizations of bleedings.
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Table 2. Localizations of bleeding in type 1
TYPE 1 BLEEDINGS

Polymer-free
N=20 (21%)

Polymer-based
17 (17%)

5
1
1
6
7

4
3
0
7
3

bruises
epistaxis
hemorrhoidal
gingival
other

Type 3 bleeding episodes were equally presented in both groups of stent designs (Table
3). Only in one case cerebrovascular hemorrhage was notified in a patient intervened with a
polymer-free stent and in the group of polymer-based stents one episode of ocular bleeding
occurred. Gastrointestinal bleeding was the cause of death in one patient from the polymerbased stents.
Table 3. Localizations of type 3 and 5 bleedings
Bleeding
TYPE
3
5

Localization
Cerebrovascular
Ocular
Gastrointestinal

Polymer-free
(n)
1
0
0

Polymer-based
(n)
0
1
1

DISCUSSION
Bleedings as complications occur in 1%-10% in treatments with PCI [19-20]. This wide
interval of incidence is a result of many factors as demographic characteristics, concomitant
therapy, on-time referral of events and definitions. No matter the type of definitions, several
studies have reported an increased incidence in early and late complications [19,21] including
death, non-fatal infarct [6], stroke [7], and also stent thrombosis [4]. Exact mechanisms
which these complications are based on are not clearly known but could be reasons for
interruption of therapy in patients that had bleeding complication [22,23], direct effect of
transfusions [21,24], or higher prevalence of comorbidities in patients who bleed [22], and
also the worsening effect of the anemia itself [24]. The connection between bleedings with
morbidity and mortality is underestimated which is sustained by the fact that strategies for
reducing bleedings produce a longer survival of patients. Therefore, bleeding becomes an
important major outcome in patients.
In our study, bleedings as adverse events were not noted in 75% of PCI patients. This fact
implies high motivation and compliance in medicamentous treatment. Most of the recorded
bleeding episodes, by the current classification [18,25], were of type 1, in 21% of patients
with used polymer-based stent and in 17% of patients with used polymer-free stent. There
was no statistical difference, which correlates with current literature [26]. The similar
incidence is due to the similar therapeutic antithrombotic regime since both stents had similar
thrombogenic outcomes. In the groups of type 3 and 5, the incidence in both groups of stents
was low (0.5%). Out of 194 patients, we readmitted only 3 (2%) because of serious bleeding
event which is in line with current literature findings of Valles and Breners [27,28]. In Valles
study, approximately 1 in 20 post-PCI patients were readmitted for bleeding (5%), with the
highest incidence occurring within 30 days of discharge.
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Also, in Breners study among 8,582 patients, approximately 1 in 8 patients (12%),
successfully undergoing PCI with drug-eluting stents had critical bleeding during the ensuing
2 years.
In this study the period of follow up is longer, which explains the higher percentage of
bleeding events when compared to our 9 months follow up period with 2% of serious
bleedings. The increasing use of potent antithrombotic drugs and drug combinations raises
challenges for clinicians managing patients who develop bleeding complications. It is
essential that clinicians be aware of the heightened risk of ischaemic events following
bleeding and tailor their decisions on continuation or reinitiation of antithrombotic therapy
accordingly [29], and optimizing antithrombotic therapy [30].
CONCLUSION
The similar incidence of bleeding events was due to the similar thrombogenic outcomes.
In spite of the low bleeding incidence, this is a high motive to seek new designs of stents with
better endothelization, lower thrombogenicity and need for antiaggregating therapy.
REFFERENCES
1. Grines CL. Off-label use of drug-coated stents: putting it in perspective. J Am Coll
Cardiol. 2008;51:615–7.
2. McFadden EP, Stabile E, Regar E, et al. Late thrombosis in drug-coated coronary
stents after discontinuation of antiplatelet therapy. Lance.t 2004;364:1519–21.
3. Ong AT, McFadden EP, Regar E, de Jaegere PP, van Domburg RT, Serruys PW. Late
angiographic stent thrombosis (LAST) events with drug-coated stents. J Am Coll
Cardiol. 2005;45:2088–92.
4. Stettler C, Wandel S, Allemann S, et al. Outcomes associated with drug-coated and
bare metal stents: a collaborative network metaanalysis. Lancet 2007;370:937–48.
5. Stone GW, Moses JW, Ellis SG, et al. Safety and efficacy of sirolimus and paclitaxelcoated coronary stents. N Engl J Med. 2007;356:998–1008.
6. Pinto Slottow TL, Steinberg DH, Roy PK, et al. Observations and outcomes of
definite and probable drug-coated stent thrombosis seen at a single hospital in a fouryear period. Am J Cardiol. 2008;102:298–303.
7. Joner M, Nakazawa G, Finn AV, et al. Endothelial cell recovery between comparator
polymer-based drug-eluting stents. J Am Coll Cardiol. 2008;52:333–42.
8. Stone GW, Midei M, Newman W, et al. Comparison of an everolimus-eluting stent
and a paclitaxel-eluting stent in patients with coronary artery disease: a randomized
trial. JAMA. 2008;299:1903–13.
9. Stone GW, Midei M, Newman W, et al. Randomized comparison of everolimuseluting and paclitaxel-eluting stents: two-year clinical follow-up from the Clinical
Evaluation of the Xience V Everolimus Eluting Coronary Stent System in the
Treatment of Patients with De Novo Native Coronary Artery Lesions (SPIRIT) III
trial. Circulation. 2009;119:680-6.
10. Stone GW, Rizvi A, Sudhir K, et al. Randomized comparison of everolimus and
paclitaxel eluting stents: 2 years follow up from the SPIRIT (Clinical Evaluation of
the Xience V Everolimus Eluting Coronary Stent System) IV trial. J Am Coll Cardiol.
2011;58:19-25.
11. Smits PC, Kedhi E, Royaards KJ, et al. 2-Year follow-up of a randomized controlled
trial of everolimus- and paclitaxel-eluting stents for coronary revascularization in
daily practice: COMPARE (comparison of the everolimus-eluting Xience-V stent
with the paclitaxel-eluting Taxus Liberte stent in all-comers: a randomized open-label
trial). J Am Coll Cardiol. 2011;58:11-8.
Page | 45

Trajceski et al.

12. Goldstein J. Abbott looks like the new stent king. Wall Street Journal 2008.
13. Farb A, Boam AB. Stent thrombosis redux—the FDA perspective. N Engl J Med.
2007;356:984–7.
14. Mahaffey KW, Wojdyla DM, Carroll K, et al. Ticagrelor compared with clopidogrel
by geographic region in the Platelet Inhabitation and Patient Outcomes (PLATO) trial.
Circulation. 2011;124:544–54.
15. Smith SC Jr., Feldman TE, Hirshfeld JW Jr., et al. ACC/AHA/SCAI. guideline update
for percutaneous coronary intervention–summary article: a report of the American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines (ACC/AHA/ SCAI Writing Committee to Update the 2001 Guidelines for
Percutaneous Coronary Intervention). J Am Coll Cardiol. 2006;47:216–35.
16. King SB, Smith SC Jr., Jacobs AK, et al. Focused update of the ACC/AHA/SCAI
2005 guideline update for percutaneous coronary intervention: a report of the
American College of Cardiology/American Heart Association Task Force on Practice
Guidelines. J Am Coll Cardiol. 2007; 2008:172–209.
17. Mauri L, Kereiakes DJ, Normand ST, et al. Rationale and design of the dual
antiplatelet therapy study, a prospective, multicenter, randomized, double-blind trial
to assess the effectiveness and safety of 12 versus 30 months of dual antiplatelet
therapy in subjects undergoing percutaneous coronary intervention with either drugeluting stent or bare metal stent placement for the treatment of coronary artery lesions.
Am Heart J. 2010; 160:1035–41.
18. Mehran R, Rao S, Bhatt et al. Standardized bleeding definitions for Cardiovascular
Clinical Trials: A Consensus report from the bleeding academic research consortium.
Circulation. 2011;123:2736–47.
19. Stone GW, Rizvi A, Newman W, et al. Everolimus-eluting versus paclitaxel-eluting
stents in coronary artery disease. N Engl J Med. 2010; 362:1663–74.
20. Kedhi E, Joesoef KS, McFadden E, et al. Second-generation everolimus-eluting and
paclitaxel-eluting stents in real-life practice (COMPARE): a randomized trial. Lancet
2010;375:201–9.
21. Serruys PW, Silber S, Garg S, et al. Comparison of zotarolimus-eluting and
everolimus-eluting coronary stents. N Engl J Med. 2010; 363:136–46.
22. Lotan C, Meredith IT, Mauri L, Liu M, Rothman MT, for the E-FIVE Investigators.
Safety and effectiveness of the endeavor zotarolimus-eluting stent in real-world
clinical practice: 12month datafrom the E-Five registry. J Am Coll Cardiol Intv. 2009;
2:1227–35.
23. Urban P, Gershlick AH, Guagliumi G, et al. Safety of coronary sirolimus-eluting
stents in daily clinical practice: 1-year follow-up of the e-Cypher registry. Circulation.
2006; 113:1434–341.
24. Simonton CA, Brodie B, Cheek B, et al. Comparative clinical outcomes of paclitaxel
and sirolimus-eluting stents: results from a large prospective multicenter registry–
STENT Group. J Am Coll Cardiol. 2007; 50:1214–22.
25. Waksman R, Buch AN, Torguson R, et al. Long-term clinical outcomes and
thrombosis rates of sirolimus-eluting versus paclitaxel eluting stents in an unselected
population with coronary artery disease (REWARDS registry). Am J Cardiol. 2007;
100:45–51.
26. Stettler C, Wandel S, Allemann S, et al. Outcomes associated with drug-coated and
bare metal stents: a collaborative network meta-analysis. Lancet. 2007; 370:937–48.

Page | 46

Bleeding events as long-term safety outcomes in percutaneous coronary interventions

27. Valle JA, Shetterly S, Maddox TM, et al. Post-discharge Bleeding After Percutaneous
Coronary Intervention and Subsequent Mortality and Myocardial Infarction: Insights
from the HMO Research Network-Stent Registry. Circ Cardiovasc Interv.
2016;9(6):10.1161/CIRCINTERVENTIONS.115.00351
28. Brener SJ, Kirtane AJ, Stuckey TD, et al. JACC Cardiovasc Interv. 2016; 9(14):1450–
7.
29. Halvorsen S, Storey R, Rocca B, et al. Management of antithrombotic therapy after
bleeding in patients with coronary artery disease and/or atrial fibrillation: expert
consensus paper of the European Society of Cardiology Working Group on
Thrombosis, Eur Heart J. 2017;38(19):1455-62.
30. Baber U, Mehran R, Giustino G, et al. Coronary Thrombosis and Major Bleeding
After PCI With Drug-Eluting Stents: Risk Scores From PARIS. J Am Cardiol. 2016;
67:2224.

Page | 47

Acta morphol.2018;Vol.15(2):48–53
UDC: 616.61-003.7(497.7)”2017”

ORIGINAL ARTICLE
ASSOCIATION OF RENAL COLIC FREQUENCY WITH SEASONAL
TEMPERATURE
Simonovska Monika, Trajceska L, Rambabova Busletik I, Selim Gj, Ristovska V
University Clinic of Nephrology, Skopje, Macedonia
ABSTRACT
Introduction: As a common public health issue, urolithiasis is one of the most
frequently diagnosed urologic diseases worldwide. The incidence of renal colic and kidney
stone disease seem to be affected by seasonal variations favouring warmer months. In this
study we assessed whether the occurrence of urolithiasis differed depending on the season
and temperature in a 12-month-period analysis.
Materials and methods: A retrospective study was performed in patients who
presented with various symptoms of urolithiasis. Data on monthly ambient temperature were
extracted from regional registries. The monthly number of incident renal colic during 2017
was related to the average monthly temperature using a univariate regression statistical
analysis.
Results: In 2017 the total number of patients that consulted a specialist because of a
suspected renal colic was 1259 and 34% (429) had conformed diagnosis of kidney stone. The
mean age of patients with confirmed renal colic was 50.33  17.14 years and 179 (42%) of
them were men. There were 429 renal colic onsets. As per season, it appeared most often in
summer (142/33%), followed by spring (124/29%), winter (109/25%), and autumn (54/13%).
There was a positive correlation between the ambient temperature and stone submission rate,
with borderline significance (=0.556, p=0.06).
Conclusion: The importance of the information on the seasonal pattern of urolithiasis
will provide opportunities to prevent the stone disease.
Key words: seasonal variation, temperature, renal colic, stone, hydronephrosis.
INTRODUCTION
As a common public health issue, urolithiasis is one of the most frequently diagnosed
urologic diseases worldwide. It predominantly affects people of reproductive age groups and
men are more affected than women [1]. A recent review analysis has shown that worldwide
trends on the incidence of renal colic and kidney stone disease seem to be affected by
seasonal variations favouring warmer months, with data suggesting that higher ambient
temperature has an association with kidney stone disease [2]. It appears that heat does play a
role in pathogenesis of stone formation in certain populations in line with the global warming
process [3]. The association between ambient temperature, along with various other
meteorological parameters and nephrolithiasis has been studied in various climates and
geographical locations worldwide [4]. Race, sex, body weight, body mass index, diet, volume
or fluid intake, geographic localisation and climate changes contribute to stone formation in
the kidney [5]. The occurrence of renal stones is also affected by water hardness and
occupational high temperature exposure [6].
In this study we assessed whether the occurrence of urolithiasis differed depending on
season and temperature in a 12-month-period analysis.
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MATERIALS AND METHODS
This retrospective study was performed in patients who presented with various symptoms
of urolithiasis, in a tertiary clinic of nephrology between 1st of January until 31st of
December 2017. The patient’s age, gender, history of kidney stones and clinical presentation
of the colic onset were assessed. Records of urolithiasis cases confirmed by ultrasonography,
plain abdominal X-ray or intravenous pyelogram, were retrieved from the department’s
medical records. Of all patients who presented with colic, patients who presented secondary
to renal stone disease without any structural abnormality, urinary infection or malignancy
were analysed separately for seasonality of onsets. Data on monthly ambient temperature
were extracted from regional registries [7]. The year was divided into four seasons: winter
was defined as the period from 22nd of December to 19th of March, spring from 20th of March
to 20th of June, summer from 21st of June to 21st of September and autumn from 22nd of
September to 21st of December [8].
Statistical analysis was performed with SPSS, version 17.0. Parametric continuous data
were expressed as means and standard deviations and categorical variables as percentages.
The monthly number of incident renal colic during 2017 was related to the average monthly
temperature using univariate regression statistical analysis.
RESULTS
In 2017 the total number of patients that consulted a specialist because of a suspected
renal colic was 1259 and 34% (429) had conformed diagnosis of kidney stone. The mean age
of patients with confirmed renal colic was 50.3317.14 years and 179 (42%) of them were
men. The distribution of age, gender and clinical presentation are presented in Table 1. Most
of the patients were at the age less than 60 years and women were more often presented with
renal colic. One of the flanks was the most frequent localisation of pain. Most of the patients
(over 70%) presented with hydronephrosis and kidney stone on examination. In 28% of
patients there was a previous history of kidney stones. In 16 cases the renal colic was
complication of pregnancy.
Table 1. Characteristics of patients with renal colic
N=429
Age
15- 40
41 - 60
 61
Sex
Male
Female
Pain location
Flank
Back
Lower abdomen
Gastrointestinal Symptoms
Nausea/vomiting
Clinical Examination
Stone
Hydronephrosis
Haematuria
Medical history of stones
Pregnancy

N

%

137
162
133

32
38
31

179
250

42
58

259
97
71

60
23
17

36

9

372
308
115
121
16

86
72
29
28
4
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Figure 1 presents the results on monthly cases of suspected and conformed renal colic.
The average monthly minimum and maximum temperatures are also plotted. In 2017 the
lowest temperatures were measured in January and December, and the highest in July. The
onset of renal colic was most frequent in June, July, and August, with sharp decline in
October (57, 48, 56, 13, respectively).

Fig. 1. Monthly number of pain, renal colic onsets and average minimum and maximum
temperature in 2017.
There were 429 renal colic onsets. As per season (Figure 2), it was most often in summer
(142/33%), followed by spring (124/29%), winter (109/25%), and autumn (54/13%).

Fig. 2. Onsets of renal colic in different seasons.
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There was a positive correlation between the ambient temperature and stone submission
rate, during the warm months, and the significance was borderline (=0.556, p=0.06).The
mean temperature in different months and number of urolithiasis cases corresponding to each
month are plotted in a scatter diagram in Figure 3.

Fig. 3. Scatter diagram showing mean temperature and number of cases of urolithiasis.

DISCUSSION
There has been a growing interest of a possible seasonal pattern in urolithiasis among
physicians [2,9]. The information on influencing factors, including seasonal ones, would
provide extending better prevention and care of patients with this pathology. Increased
exposure to sunlight has been shown to cause hypercalciuria. Increased fluid intake and
subsequently urine dilution could have a protective effect on the crystallization of calcium
salts. Dehydration enhances formation of urinary calculi [10,11]. A recent study conducted in
1163 patients with renal colic demonstrated an association between the onset of renal colic
and exposure to hot and dry weather particularly when temperatures rose above 27oC and
relative humidity fell below 45% [12]. Similar results have been conformed from
investigations all over the globe [2,4,12,13]. In our study there was a positive association
between temperature and onsets of renal colic as well. Most of the cases occurred in the
hottest months of the year. Many studies found men more susceptible to formation of stones
[1,14,15], with significant ratios over 3:1. In our population, the gender did not affect stone
formation and the explanation behind this might be in the environmental factors such as
composition of drinking water and its “hardness”, which overrides the impact of gender [6].
Also, there was a big prevalence of patients with history of kidney stone - 28%. The mean
age of our patients was similar to some [15] and higher than in other studies [14,16], with
32% of patients under 40 years old. Back, flank, and lower abdominal pain are some of the
most important symptoms accompanying urinary stone disease [17]. In our findings, the most
frequent pain was one-sided flank pain, which is in line with previous reports [13,17]. The
seasonal pattern of urolithiasis in our study was positive but of borderline significance.
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We consider this a limitation of our study, in the lack of cases and expect this association
to become significant if more years are to be assessed. The global warming concerns the
physicians in respect of human health both, on local [18] and on global level [2,3].
CONCLUSION
The importance of the information on the seasonal pattern of urolithiasis will provide
opportunities to prevent the stone disease.
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ER, PR AND HER-2/NEU RECEPTOR EXPRESSION IN PRIMARY BREAST
CARCINOMA AND IN AXILLARY LYMPH NODES METASTASIS
Jakupi Arlinda
Institute of Pathology, Faculty of Medicine, Prishtina, Kosovo

ABSTRACT
Introduction: Breast cancer is large health problem and one of the most frequent cause of
death from malign diseases among woman worldwide. More than 95% of all breast
carcinomas belong to invasive ductal carcinoma. Molecular biomarkers as Estrogen and
Progesterone have significant role in selection of patients which could have benefit from
endocrine therapy. Her-2/neu is reported to be, not only as prognostic factor, but also as
response indicator for treatment that targets Her-2/neu.
Objective: To study hormonal receptors (Er, Pr) and Her-2/neu through
immunohistochemistry (IHC) methods in invasive breast carcinoma and to assess their
relation with differentiation grade of tumor.
Design: This is a retrospective and prospective study.
Materials and methods: This study includes 30 female patients, with invasive breast
carcinoma, which have metastasis in axillary lymph nodes, diagnosed histopathologically in
University Clinical Centre of Kosovo. Subjects included in study have been undergone
radical mastectomy and axillary dissection. The IHC staining has been performed on tissue
samples taken from primary carcinoma for expression of ER, PR and Her-2/neu and analyzed
together with differentiation grade of tumor.
Results: Study has been conducted on samples from 30 female patients, with age range
32-72 years. Results of the study are showing that 2/3 of cases were ER positive (66.6%) and
with majority of these cases being of tumor differentiation grade 2 (73.3%). Tumors with
differentiation grade 1 were not found among group of Er positives and those with grade III
were found in 8 cases (26.7%). Taking in consideration Er, Pr and Her-2/neu expression and
differentiation grade of tumor, majority of cases (56.6%) were of group Er+, Pr+, and Her2/neu-. From total of 17 cases in this group, 15 (88.2%) were with grade 2, whereas 2
(11.8%) were with grade 3. In the group Er-, Pr- and Her-2/neu+ were 9 cases (30.0%), from
whom 6 (66.7%) were with grade 2 and 3 cases (33.3%) were with grade 3. Two cases were
triple positive and both of them were within grade 3. One case was triple negative (being
grade 3) and one case was inside the group Er+, Pr- and Her-2/-, with grade 2.
Conclusion: In our study we noticed that expression of Er and Pr is more frequent in
grade 2 tumors (68%), in difference from Her-2/neu which is more (62.5%) expressed in
tumors with grade 3 of differentiation. Hormonal receptors were noticed less in tumors with
higher grade of differentiation, whereas over-expression of Her-2/neu is linked with higher
grade of tumor differentiation.
Key words: Estrogen, Progesteron, Her-2/neu, Receptor, Breast cancer.
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INTRODUCTION
Breast cancer is of the globally leading causes of death from malign diseases in woman
[1, 2, 3]. It is described as heterogenic, changing disease, in clinical and pathologic aspect, in
which prognosis and response to treatment are different [4, 5, 6].
As proven risk factors for occurrence of breast cancer are: reproductive factors, hormonal
misbalance, diet and family predisposition where two genes have been identified (BRCA1
and BRCA2), and which have impact in increased risk for occurrence of breast cancer [7].
More than 95% of all breast cancers are invasive ductal carcinomas. Invasive breast
carcinoma belongs to group of the epithelial malign tumors which are characterized with
invasion of surrounding tissue and with emphasized tendency for occurrence of metastasis,
where initially and usually are tackled axillary lymph nodes. Metastatic inclusion of axillary
lymph nodes presents important prognostic factor [7, 8, 9].
To understand better tumor-genesis of breast cancer and disease development many
tumor biomarkers have been reported. Some specific biomarkers show predictive or
prognostic value and are utilized as basis for treatment of patients with breast cancer [3, 10].
Traditional biomarkers as Estrogen (Er) and Progesterone (Pr), are not only clinical
prognostic factors, but as well have significant role in selection of patients which could have
benefit from endocrine therapy [3, 8, 10]
Lately, also Her-2/neu has been reported not only as prognostic factor, but also are
responsible indicator for treatment that targets Her-2/neu. The Her-2/neu expression in breast
carcinoma is linked with higher grade of tumor differentiation and aggression [3, 8, 11].
Classical histopathology features that contributes to prognosis and treatment of patients
with breast cancer include: tumor size, histological sub-type, and tumor differentiation grade,
metastasis in lymphatic nodes, lymph-vascular invasion, Er receptor and Pr receptor
expression, over-expression of Her’s-2/neu and index proliferation of ki-67. These data have
been extracted from careful histopathology analysis of samples taken from patients with
breast carcinoma [3, 8, 10, 12, 13, 14, 15,16].
To study hormonal receptors (Er dhe Pr) and Her-2/neu through immunohistochemistry
of invasive breast carcinoma and to evaluate their relation with differentiation grade of tumor.
MATERIALS AND METHODS
This study includes 30 female patients, diagnosed with invasive breast carcinoma through
histopathology examination at the University Clinical Centre of Kosovo.
All patients included in the study had metastasis at the axillary lymph nodes. Patients had
undergone radical mastectomy and axillary dissection. None of patients included in the study
had been under the treatment.
This was retrospective – prospective study, implemented with paraffin archived tissue
slides and newly received samples. Age of the patients ranged 32-72 years, and study was
approved by the Ethic Committee of the University Clinical Centre of Kosovo.
Immunohistochemistry staining was applied manually for Er, Pr and Her-2/neu receptors
based on producers instructions (En vision +, DAKO Denmark).
Tissue samples have been cut in thickness of 3-4 microns, de-paraffined at 60°C for one
hour, followed by immersion in absolute xylene two times by 15 minutes, followed by
ethanol in different percentages (99%, 95% and 70%) and ending with distilled water.
Detection of antigen was conducted with buffer (pH 9.0 or pH 6.0) or immersion in
evaporation vessel (at app. 95°C).
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After blocking of endogen peroxidase, tissues have been incubated with primary
antibodies for 30 minutes, followed by rinsing with Tris buffer for 10 minutes, addition of
secondary antibodies with incubation of 30 minutes, followed with rinsing with Tris buffer,
applying chromogenic substance (DAB) for 10 minutes and followed by rinsing with distilled
water for 5 minutes. Samples have been stained with hematoxylin for one minute, rinsed with
distilled water, followed with alcohol dehydration with increased concentration (70%, 95%
and 99%). After rinsing with xilene, to slides have been placed cover glasses and finalized for
microscopic examination.
MICROSCOPIC EVALUATION
Interpretation of the Er, Pr dhe Her-2/neu immunohistochemistry has been performed
following guidelines of the American Society of Clinical Oncology (ASCO) [17, 18]. Results
of Er and Pr expression have been classified as: 0, +, ++ and +++.
0 (negative) no nuclear staining
+ (positive) nuclear staining is 0-25%
++ (positive) nuclear staining is 26-50%
+++

(positive) nuclear staining is more than 50%

Staining model for Her-2/neu is valued with score from 0 to 3+. Results of 0 to 1+ have
been scored as negative. Positive results have been noted with 3+ [18]. Undetermined cases
with score 2+ (equivocal) have been excluded from the study.
RESULTS
The study includes thirty female patients with invasive breast cancer and with metastasis
in axillary lymph nodes. Age of the patients ranged from 32 – 72 years. From these thirty
included cases, 22 (73.3%) have been with grade 2, whereas 8 (26.7%) were with grade 3.
None of cases where with grade 1. (Table 1)
Table 1. Percentage of markers and grade of breast cancers tumor
Immunochemical
marker
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Number of
positives

%

Er
Pr
Her 2 neu

20
19
11

66.6
63.3
36.7

Grade
I
II
III

Number
0
22
8

%
0
73.3
26.7
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Table 2. Comparison of groups based on immunohistochemistry markers and breast
cancer grade
Group
1
2

+

3
4
5

+

Immunohistochemistry Number
marker
of cases
Er.+; Pr. +; Her 2 neu 17
Er.-; Pr. -; Her 2 neu
9
Er.+; Pr. +; Her 2 neu
2
Er.-; Pr. -; Her 2 neu 1
Er.+; Pr. -; Her 2 neu 1

%

Grade I

Grade II

Grade III

56.6

0

15

2

30.0

0

6

3

6.6
3.3
3.3

0
0
0

0
0
1

2
1
0

Based on expression of Er, Pr and Her-2/neu, patients have been grouped as following:
1. Er. +, Pr. +/ Her2 2. Er. -, Pr. - / Her2+
3. Er. +, Pr. +/ Her2+
4. Er. -, Pr. - / Her25. Er. +, Pr. - / Her2Er positive were two/third of cases (66.6%), and 73.3% belong to grade 2 tumors. Tumors
with grade 1 were not found in the study, while those with grade 3 have been present in
26.7% of cases.
Taking in consideration expression of Er, Pr and Her-2/neu, and differentiation grade of
tumor, most of patients (56.6%) were in the group Er+, Pr+, and Her-2/neu-. From total of 17
cases in this group, 15 (88.2%) were with grade 2 and 2 (11.8%) were with grade 3.
In the group of Er-, Pr- and Her-2/neu+, were present 9 (30%) cases, from which 6
(66.6%) were with grade 2 and three cases (33.3%) were with grade 3.
Two cases were triple positive and both being with grade 3. One case was triple negative
with grade 3, while one case was in the group Er+, Pr- dhe Her-2/-, with grade 2. (Table 2).
In this study, most frequent grade of tumor differentiation was grade 2 with 22 cases
(73.3%), while 8 (26.7%) cases were with tumor grade 3 (Table 1).
Table 3. Comparison of different study results on presence of hormonal receptors and
Her-2/neu in relation with Grade 2 invasive breast cancer cases
Publicat
ion
(according to
first author)

Sharif NA
Azizun N
Atif N
Our study

Percentage (%) of receptor
positivity
HerEr
Pr
2/neu
72.0
62.0
31.0
37.7
23.3
24.7
56.0
43.9
45.1
66.6
63.3
36.7

% of
Grade 2
68.0
55.0
69.0
73.3

Table 3 presents data on expression of the Er, Pr and Her-2/neu from a number of similar
studies in comparison with the data gained in our study.
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DISCUSSION
Breast cancer is most frequent tumor in woman with high mortality rate. This cancer, in
addition to grade of differentiation and stage of disease, routinely is assessed for status of
hormonal receptors (Er and Pr) and for expression of Her-2/neu, through
immunohistochemistry methods with purpose of targeting appropriate therapy [2, 19].
Our aim was to utilize immunohistochemistry methods for identification status of
hormonal receptors and expression of Her-2/neu and to assess their relation with grade of
tumor differentiation. In generally, immune-expression for Er, Pr and Her-2/neu should be
performed routinely for each case with invasive breast carcinoma because to those being Er
positive should be recommended adjuvant hormonal therapy, usually Tamoxifen, while to
patients with Her-2/neu overexpression is recommended Trastuzumab, that targets Her-2
receptor [20, 21].
From the results of the table 3 could be noticed that expression of Er receptor is in range
37.7%-72.0%, while based on data from our study presence of this receptor is at 66.6%.
Different authors have presented Er expression at range 70-80% [22].
In our study Er expression is present among 66.6% of cases, Pr expression is at 63.3%,
while Her-2/neu is 36.7%. The Er and Pr expression in our study is comparable to many other
international studies (Table 3).
In the study of the Sharif MA et al [22], 72% of cases were positive for Er and 62% for Pr
receptors while 31% of cases were positive for Her-2/neu. In the study of the Azizun-Nisa et
al [23], 37.7% of cases were positive for Er receptor, 23.3% for Pr, and 24.7% for Her-2/neu
over-expression. Another author, Atif. N [2] reported 56% of cases positive for Er, 43.9% for
Pr and 45.1% for cases with Her-2/neu. (Table 3)
Joint positivity of cases with Er and Pr in our study were 63.3%, while in the study of
Desai SB et al it was 25%, whereas in the study of the Ranatunga N et al it was 44% [24,
25].
Frequency of the Her-2/neu reactivity in our study is presented with 36.7%, which is
similar to other studies. In the study of the Sharif MA et al [22], Her-2/neu positivity was
noticed in 31% of cases, while in the study of the Geethamala K et al [26] it was 25%.
Our study results are showing two cases (6.6%) being triple positive and both of them
were of grade 3. Triple negative in our study was one case (3.3%) being of grade 3.
Considering differentiation grade of tumor and presence of hormonal receptors, in our
study majority of cases (73.3%) were of the grade 2 and being positive for hormonal
receptors, which is similar to other studies [27].
Based on our study results, tumors of grade 3 are either triple positives, triple negative or
are Her-2/neu positive, findings which are comparable to other studies [2].
CONCLUSION
In our study expression of Er and Pr positivity is noticed with higher frequency at grade 2
of tumors (68%), in comparison with overexpression of Her-2/neu, which is more frequent
(62.5%) among those with grade 3 differentiation of tumors. In our study, hormonal receptors
have been noticed less in breast cancer tumors with higher grade of differentiation, while
Her-2/neu overexpression was linked with higher grade of tumor differentiation.
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CASE REPORT
LYMPHOEDEMA AS A RISK FACTOR FOR RECCURENT ERYSIPELAS OF
THE LOWER LEG – A CASE REPORT
Boshkovski Brishkoska Vesna1, Dimitrovska I1, Topuzovska Kondova I2.
1
City General Hospital “8th of September” Skopje, Republic of Macedonia,
2
University Infectious Diseases Clinic, Medical Faculty, Skopje, Republic of Macedonia
ABSTRACT
Objective: Although recurrent erysipelas is a common event in chronic lymphoedema, it
is important to recognize it, because it can be aggressive with severe symptoms and
morbidity, high tendency for recurrence and increased risk of unsuccessful treatment.
Case presentation: We present a case of recurrent erysipelas in a patient with chronic
lymphoedema on the right leg after hysterectomy and local dissection of the lymph nodes.
We present a case of 57year-old patient suffering from a chronic painless secondary lower
limb lymphoedema in the last 10 years and experienced multiple episodes of erysipelas on the
lower leg. The current episode is from a week ago, the infected leg is warm, painful with
intense erythema. The Duplex ultrasonography of the right lower limb, presents extensive
reactive lymphadenopathy in the inguinal region, an acute thrombotic process is excluded.
The patient has been successfully treated with dual antibiotic therapy. After the discharge the
patient is introduced with a prophylactic antibiotic treatment with benzathine benzin
penicillin 1,2 ME every 2 weeks for at least a year. Five months follow up, no recurrence was
observed.
Conclusion: This case emphasis the special care and attention in patients with chronic
lymphoedema. Untreated chronic lymphoedema is progressive and leads to recurrent
infection, disfigurement, physical disability and death in some cases. Treatment, regardless of
etiology should include Decongestive Lymphatic Therapy (DLT) based on compression
(bandaging, garments, and intermittent pneumatic compression) therapy, movement
exercises, manual lymphatic drainage, in addition to meticulous skin care, and education for
risk reduction.
Keywords: recurrent erysipelas, lymphoedema, elephantiasis.

INTRODUCTION
Regardless of etiology, patients with lymphedema often suffer from recurrent infections
mostly skin and soft tissue infections (SSTI) and interdigital fungal infections. The increased
risk is linked to skin trauma, tinea pedis and lymphatic obstruction due to surgery and lymph
node dissection [1]. Lymphedema in several studies has been documented as the most
important risk factor for erysipelas [2]. In the study of Dupuy, in lymphoedema patients there
is a 71 - fold increased risk for erysipelas opposite to normal conditions [3].
Although the exact mechanism for the increased risk is not known, both lymphatic stasis
and impaired cellular immunity are responsible. Lymphedema is an ideal medium for
bacterial growth, mostly due to decreased lymphatic flow and impaired elimination of
phagocytosed bacteria [4] especially if hyperkeratosis and papillomatosis are present, which
are typical on the site of the lymph stasis and consists numerous microbial agents [4,5].
The cellular immunity is impaired in the part of forming and implementing the immune
response since the immune host cell mobility in the lymphatic system is impaired [6].
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If infection occurs in this environment, the patients are with compromised immune
system, since lymph stasis, limiting the clearance of bacteria. The consequence is not
effective defense against pathogens, so the patients suffer not only from recurrent erysipelas,
but the episodes of erysipelas are with more intense systemic inflammatory response [4,7,8].
Recurrent erysipelas, in turn, exacerbates the lymphedema, further complicates the damage to
the lymphatic system, thus filling the vicious circle-erysipelas-lymphoedema [9].
There is mounting evidence that in lymphoedematous limbs the defense against the tumor
cells is also disrupted. Due to immune compromise of the condition, an increased prevalence
of malignant tumors would be expected [6].
CASE PRESENTATION
We present a case of a 57-year-old unemployed female patient with Macedonian
nationality, with no history of substance abuse. Patient is suffering from a chronic painless,
unilateral secondary lymphoedema on the lower limb in the last 10 years, which has not been
treated. In the recent year the lymphoedema is exacerbated by local hyperkeratosis and
papillomatosis. The patient in the past had experienced multiple episodes of erysipelas on the
right shin successfully treated with antibiotic therapy. The current episode started a week ago
with intense pretibial erythema, fever and pain.
On admission, to the patient was measured a body temperature of 38.7 degrees C, she
was hypotensive 100/60 mmHg, other vital functions were in the normal range. Clinically
lymphoedema is present over entire right lower limb, overlaid with large papillomatosis,
hyperkeratosis, on the shin there’s a marked indurated erythema, warmth and pain on
palpation. A duplex ultrasonography is done on the right lower limb - excludes an acute
thrombotic process, and showing a presence of extensive reactive lymphadenopathy on the
inguinal part and there’s a collection of fluid surrounding the limb. The working diagnosis is
recurrent erysipelas, on the basis of secondary lymphedema.
From her medical history, 12 years ago after she was diagnosed with malignant neoplasm
of the uterus, the patient had a hysterectomy, local lymph node dissection and subsequent
radiotherapy. Almost 2 years after the surgery, she developed a unilateral painless
lymphoedema on the right limb. Present comorbidities are: obesity, her BMI is 31.5 and
elevated blood pressure. Concomitant medication in the last 5 years are: tbl. Enalapril 10 mg /
daily. 5 years ago she had deep vein thrombosis on the ipsilateral limb, she’s on daily oral
anticoagulant therapy.
Initial values of laboratory findings - CRP 104 mg / dL, Leucocytes -11.200 / mm3,
granulocyte with a dominance of 85%. Erythrocyte sedimentation rate (ESR) is 48mm / hour.
Other laboratory analysis: antistreptolysine O titer, hepatic transaminases, glucose, urea,
creatinine, electrolyte status, hemostasis, D-dimmers were within normal range.
The patient is initially treated with dual antibiotic therapy – amp. ceftriaxon 2 g / daily
and oral Clindamycin 300 mg every 6 hours, compressive bandaging at first, after discharge
compressive hosiery is recommended. After seven days the CRP level declined, there was a
marked improvement of local status and pain, so the patient was discharged with a
recommendation to introduce an antibiotic prophylaxis regimen with intramuscular
administration of benzathine penicillin 1.2 ME every two weeks, for at least a year. Five
months follow up, no recurrence was observed.
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DISCUSSION
Two hundred million persons worldwide suffer from lymphoedema [7].Secondary
lymphoedema mostly follows after surgery including lymph node resection, radiotherapy,
trauma, or other damage to lymphatic system egg. infections. In the developed countries, the
most common cause is malignancy and associated removal of lymph nodes [10,11], but in the
developing world, the most common cause is filariasis [4] as it affects over 120 million
people in 80 countries worldwide [12].
There’s a female predominance and clinically lymphoedema manifests with swelling,
pitting and thickening of the skin, which progress in typical papillomatous appearance and
hyperkeratosic texture.It is widely understood and accepted that the relationship between
erysipelas and lymphoedema is a vicious cycle where each episode of erysipelas provoke
further damage of lymphatic system, leading to a secondary lymphoedema, which in turn is
established risk for erysipelas [4,13,14].
Although recurrent erysipelas is a common event in chronic lymphoedema, it is important
to recognize it,because it can be aggressive with severe symptoms and morbidity, high
tendency for recurrence and increased risk of unsuccessful treatment [5]. Patients who were
only subjected to lymph node dissection have a lifetime increased risk for erysipelas [5]. The
patients who will develope lymphoedema after lymph node dissection are at even greater risk
[15]. Additional risk factors include surgical procedure - radical hysterectomy, mastectomy
often accompanied with subsequent radio therapy or lymphatic filariasis [4].
Treatment of erysipelas consists of antibiotics to cover gram-positive cocci, streptococci,
but can also be staphylococci. Group A, B or G hemolytic streptococci are commonly
associated organisms with recurrent erysipelas in lymphoedema [10]. Microbiological test are
with a very low sensitivity. Early initiation of antibiotics is ideal, to stop bacterial
multiplication which will prevent further damage of lymphatic system. Antibiotic prophylaxis
should be included in recurrent cases [16].
The treatment for lymphoedema is referred to complete decongestive therapy (CDT). The
treatment is defined by treatment phase and the maintenance phase. The treatment phase
consists of therapeutic exercises, skin and nail care in order to prevent abrasions and
infections, limb compression using bandages, and manual lymph drainage (MLD). The
maintenance phase consists of compression garments, exercises, and self-manual lymph
drainage, used to conserve and clear fluid gained from the treatment phase of CDT [8]. The
treatments aim is to decrease limb volume and accompanying symptoms, and most important
increase the quality of life [17,18].
CONCLUSION
Our patient suffered from secondary unilateral lymphedema due to surgery, lymph node
resection and subsequent radiotherapy. It was successfully treated with systemic antibiotic
therapy and is educated for compression therapy and skin care. Antibiotic prophylaxis is
recommended because the patient experienced more than two episodes per year.
This case emphasise the special care and attention needed in patients with chronic
lymphoedema. Untreated chronic lymphoedema is progressive and leads to recurrent
infection, disfigurement, physical disability and death in some cases, and has a great impact
on the quality of life [19]. Chronic oedema/lymphoedema demands a multiprofessional
approach, as this condition affects multiple aspects of health care including the physical,
mental, social and financial health of individuals and families [19]. Physicians should closely
monitor and educate the patients of the high risk of lymphoedema.

Page | 63

Boshkovski Brishkoska et al.

REFERENCES
1. Baddour LM. Cellulitis and erysipelas. In: UpToDate, Kaplan S & Sexton D (Eds).
Waltham, MA: UpToDate, 2012.
2. Chlebicki MP, Oh CC. Recurrent cellulitis: risk factors, etiology, pathogenesis and
treatment. Curr Infect Dis Rep. 2014;16(9):422.
3. Dupuy A, et al. Risk factors for erysipelas of the leg (cellulitis): case-control study.
BMJ. 1999; 318(7198):1591–1594.
4. Woo PC, Lum PN, Wong SS et al (2000) Cellulitis complicating lymphoedema. Eur J
Clin Microbiol Infect Dis 19(4): 294–7
5. Simon MS, Cody RL. Cellulitis after axillary lymph node dissection for carcinoma of
the breast. Am J Med. 1992;93(5):543–8
6. Ryan TJ & Mallon EC. Lymphatics and the processing of antigen. Clin Dermatol
1995; 13(5):485–92.
7. Carlson JA, “Lymphedema and subclinical lymphostasis (microlymphedema)
facilitate cutaneous infection, inflammatory dermatoses, and neoplasia: a locus
minoris resistentiae,”Clinics in Dermatology, 2014 vol. 32, no. 5, pp. 599–615.
8. Kasai-Sakamoto A, Yokoyama Y, Mizunuma H: A case of cellulitis that complicated
lymphedema of the lower limb and produced systemic inflammatory response
syndrome (SIRS). Eur J Gynaecol Oncol 2006, 27(4):419–421.
9. Mortimer P, Levick R (2004) Chronic peripheral oedema: the critical role of the
lymphatic system. Clin Med 4: 448–53
10. Kerchner K, Fleischer A, Yosipovitch G: Lower extremity lymphedema
update:pathophysiology, diagnosis, and treatment guidelines. J Am Acad Dermatol
2008, 59(2):324–331.
11. Smith RD, Spittell JA, Schirger A. Secondary lymphedema of the leg: its
characteristics and diagnostic implications. JAMA.1963;185:80–2
12. Lymphatic Filariasis: Center for Disease Control and Prevention.
https://www.cdc.gov/parasites/lymphaticfilariasis/index.html (accessed May 2017).
13. Collins PS, Villavicencio JL, Abreu SH, et al (1989) Abnormalities of lymphatic
drainage in lower extremities: a lymphoscintigraphic study. J Vasc Surg 9(1):145–52;
14. Badger C, Seers K, Preston N, Mortimer P. Antibiotics/anti-inflammatories for
reducing acute inflammatory episodes in lymphoedema of the limbs. Cochrane
Database Syst Rev Cochrane Database Syst Rev. 2004;(2):CD003143.
15. Bertelli G, Dini D, Forno GG, Gozza. A Preventing cellulitis after axillary lymph
node dissection. Am J Med. 1992 Nov;93(5):543-8.
16. British Lymphology Society (BLS). Consensus Document on the Management of
Cellulitis
in
Lymphoedema.
Revised
Cellulitis
Guidelines
2016.
www.lymphoedema.org/images/ pdf/CellulitisConsensus.pdf (accessed May 2017).
17. Warren AG, Brorson H, Borud LJ, Slavin SA. Lymphedema: A Comprehensive
Review. Ann Plast Surg. 2007; 59(4):464–72.
18. Australasian Lymphology Association (ALA). Consensus Guideline: Management of
Cellulitis
in
Lymphoedema.
www.lymphoedema.org.au/public/7/files/
ALA%20CELLULITIS%20IN%20LYMPHOEDEMA%202015.pdf (accessed May
2017).
19. Keast DH, Despatis M, Allen JO, Brassard A. Chronic oedema/lymphoedema: underrecognised and under-treated. Int Wound J. 2015;12(3):328–33.

Page | 64

Acta morphol.2018;Vol.15(2):65–71
UDC: 616.316-008.8:616.314-77

REVIEW ARTICLE
OVERVIEW OF INFLUENCE OF SALIVA IN PROSTHODONTIC
RESTORATIONS
Stavreva Natasha
Department of Prosthodontics, Faculty of Dentistry Ss Cyril and Methodius University of
Skopje, Skopje, Republic of Macedonia

ABSTRACT
Saliva is a complex biological fluid that plays a very important role in maintaining the
overall health of the oral cavity. It is imperative for the dentist prosthodontist to give due
attention to the salivary characteristics before, during and after denture fabrication. The fact
that the teeth are in constant contact with and bathed by the saliva would suggest that this
environmental agent could profoundly influence the state of oral health of a person and has
influence on the manufacture of the prosthodontic restorations. Saliva has manifold functions
in protecting the integrity of the oral mucosa. Most often, the dentist prosthodontist is called
upon to treat patients in whom he finds out a few of the symptoms and clinical signs of
abnormal salivary secretions and function. Thus, the knowledge of salivary glands, secretion
and function is important in diagnosis, treatment planning and in predicting the prognosis.
Keywords: saliva, prosthodontic restoration, influence

INTRODUCTION
Saliva has manifold functions in protecting the integrity of the oral mucosa; it participates
in clearing of the oral cavity of food residues, debris and bacteria; it buffers, as far as
possible, the deleterious effects of strong acids and bases; it provides the ions needed to
remineralize the teeth; it has antibacterial, antifungal and antiviral capacity. Additionally,
components of saliva facilitate the motor functions of chewing, swallowing and speaking as
well as sensory and chemosensory functions in the oral cavity [1]. Saliva plays a central role
in the maintenance of oral homeostasis. The importance of saliva is best demonstrated by
patients in whom salivary volume is reduced significantly. Patients are at risk for serious oral
complications like increase in oral infections such as candidiasis, burning mouth, abnormal
taste sensations, caries and speech difficulties.
In addition, there exists a definite interrelationship between saliva and various aspects of
prosthodontic treatments. Most investigative effort in removable prosthodontics has been
directed towards techniques and designs of denture construction that minimize movement of
denture bases on their basal seats. While mechanical factors in denture construction have
been described, there has been little recognition of the interrelationship of the denture with
salivary secretions and soft tissues in the treatment of edentulous patients [2].
Normally, dentures do not rest on bare mucous membranes but on an interposed salivary
film. The functions of this film include protection of the tissues from forces of the denture
base and the lubrication and hydration of these tissues so that prosthesis can rest on this layer
rather than directly on the oral tissues. The importance of this film is evident from the
multitude of problems associated with denture wear in xerostomic patients.
The prosthesis is one component of the system, which consists of the denture base, the
salivary layer and the oral tissues.
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Saliva can be classified as [3]:
 Class I: Normal quantity and quality of saliva. Cohesive and adhesive
properties are ideal.
 Class II: Excessive saliva. Contains much mucous.
 Class III: Xerostomia. Remaining saliva is mucinous.
Xerostomia presents some serious problems like the possibility of reduced retention
increases, absence of saliva often causes cheeks and lips to stick to the denture base in
uncomfortable manner, intolerance to denture wear, problems in mastication, swallowing,
speaking etc [4].
FUNCTIONS OF SALIVA
Saliva performs the following very important functions in the oral cavity [5-7]:
1. Buffering: The resting pH of saliva is 6 to 7. The bicarbonate contained in saliva
provides a buffering action by diffusing into plaque and neutralizing the acidic products of
sugars metabolized by cariogenic bacteria. This protects the teeth from demineralization and
subsequent dental caries. Also, the metabolism of salivary proteins and peptides by oral
microflora produces ammonia which is basic in nature and further increases the ph.
2. Taste: Saliva solubilizes food substances so that they can be sensed by taste receptors
located in the taste buds. The saliva produced by the minor salivary glands present in the
vicinity of circumvallate papillae contains proteins that are believed to bind to the taste
substances and present them to the taste receptor. Saliva also aids in preserving the health of
the taste receptor sites protecting them from mechanical and chemical stress or bacterial
infection.
3. Antimicrobial Action: Saliva has a major ecological influence on the microorganisms
that colonize the oral cavity. It contains a spectrum of proteins which possess antimicrobial
properties such as lysozyme, lactoferrin, peroxidase, immunoglobulins and secretory
leukocyte protease inhibitor. Some salivary proteins and peptides are also known to exhibit
antiviral activity.
4. Digestion: The moistening and lubricating action of saliva allows the formation and
swallowing of the food bolus. Salivary amylase and lipase are primary enzymes contained in
saliva that begin the digestive process in the oral cavity itself.
5. Maintenance of Tooth Integrity: In addition to its role of a buffer in preventing tooth
decay, saliva is also supersaturated with calcium and phosphate ions, which have an
important role in maintaining the demineralization – remineralization balance. Salivary
proteins such as statherin, proline rich proteins and histatins help stabilize the calcium and
phosphate salt solutions and bind to hydroxyapatite on the tooth structure increasing its
resistance to acid attack. The presence of fluoride ions in saliva also helps in the
remineralization of the initial carious lesion.
6. Tissue Repair: A variety of growth factors and biologically active peptides are present
in the saliva which aid in tissue repair and regeneration.
7. Protection: The fluid nature of the saliva provides a washing action that flushes away
non adherent bacteria and other debris. Salivary mucins and other glycoproteins provide
lubrication, preventing the oral tissues from adhering to each other and also minimize
friction. Mucins form a barrier against noxious stimuli, microbial toxins and minor trauma.
Salivary proteins protect the tooth surface by binding to calcium and forming a thin
protective film called salivary pellicle.
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SALIVA AND PROSTHODONTIC RESTORATIONS
Optimal salivary flow and consistency play an important role not only in the denture
fabrication process but also in the maintenance of integrity of the prosthesis. In patients who
present with an excessive secretion of saliva, proper impression making becomes difficult.
Also, the minor palatal glands are known to secrete saliva rich in mucins. The presence of
such highly mucous saliva may distort the impression material and prevent the ideal
reproduction of posterior portion of the palate in the impression [7].
Saliva also plays a very important role in preserving denture integrity by keeping the
denture surfaces clean and in maintaining proper oral hygiene by physically washing away
food and other debris from the soft tissues and from the polished surface of the prosthesis.
The lubrication provided by saliva in dentate subjects is equally important in edentulous
subjects as this makes the surface of the dentures more compatible with the movements of the
lips, cheek and tongue. Salivary glycoproteins facilitate the movement of soft tissues during
speech, mastication and swallowing of food.
Denture retention is also to a large extent dependent upon saliva. Retention in complete
denture prosthodontics is defined as the quality inherent in the prosthesis which resists the
forces of dislodgement along the path of insertion [8]. Successful rehabilitation of edentulous
patients with complete dentures is largely contributed to by satisfactory denture retention.
Two important factors that contribute to retention of complete dentures include the
establishment of an accurate and intimate fit of the denture base to the mucosa and the
achievement of a proper peripheral seal [9]. The physical factors that contribute to denture
retention include adhesion, cohesion, interfacial surface tension, capillarity and gravity [911].
ADHESION
Adhesion is the physical attraction of unlike molecules for each other. Adhesion of saliva
to the mucous membrane and the denture base is achieved through ionic forces between
charged salivary glycoproteins and surface epithelium or acrylic resin. Through its promoting
contact of saliva to both oral tissue and denture base, adhesion works to enhance further the
retentive force of interfacial surface tension.
The amount of retention provided by adhesion is proportionate to the area covered by the
denture [12]. Mandibular dentures cover less surface area than maxillary prostheses and
therefore are subject to a lower magnitude of adhesive retentive forces.
According to Bernard Levin, the adhesive saliva is thin but containing some mucous
component (This can be noticed by placing the index finger on the palatal side of recently
removed maxillary denture and „drawing up‟ a thin column of saliva). Thin and watery saliva
is not as effective and can be identified by its inability to draw up a column of saliva. Thick
and ropy saliva is very adhesive but tends to build up and becomes too thick in the palate area
and pushes the denture away causing interference with overall adaptation.
Another version of adhesion is observed between denture bases and mucous membranes
in xerostomic patients with sparse or absent saliva. The denture base material sticks to dry
mucous membrane of basal seat and other oral surfaces like lips, cheek and tongue (Figure 1).
Such adhesion is not very effective for retaining dentures and predisposes to mucosal
abrasion and ulceration due to lack of salivary lubrication.
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Fig. 1. The chain of intermolecular forces contributing to retention.
COHESION
Cohesion is the physical attraction of like molecules. It is a retentive force because it
occurs within the layer of fluid (saliva) that is present between the denture base and the
mucosa and works to maintain the integrity of the interposed fluid. Normal saliva is not very
cohesive so that most of the retentive force of the denture mucosa interface comes from
adhesive and interfacial factors unless the interposed saliva can be modified (with the use of
denture adhesive).
Thick, high-mucin saliva is more viscous than thin, watery saliva; yet thick secretions
usually do not result in increased retention because watery, serous saliva can be interposed in
a thinner film than the more cohesive mucin secretions [13]. Stefan’s law makes it clear that
if all other factors are equal, then an increase in fluid viscosity cannot be accompanied by an
equal increase in film thickness if displacement force is to be kept the same. Hence, in case of
complete denture retention, the combined effect of adhesion and cohesion will provide
retention due to forces developed with molecules of denture base materials, molecules of
saliva and molecules of the mucous membrane.
INTERFACIAL SURFACE TENSION
Surface tension is the result of cohesive forces acting on surface of a fluid. Interfacial
surface tension is the resistance to separation of two parallel surfaces that is imparted by a
film of liquid between them. Interfacial surface tension is dependent on the ability of the fluid
to „wet‟ the rigid surrounding material. If the surrounding material has low surface tension,
as oral mucosa does, fluid will maximize its contact with the material, thereby wetting it
readily and spreading out in a thin film. If the material has high surface tension, the fluid will
minimize its contact with the material, resulting in the formation of beads on the material’s
surface [13,14]. All denture base materials have higher surface tension than oral mucosa, but
once coated by salivary pellicle, their surface tension is reduced, which promotes maximizing
the surface area between liquid and base. The thin saliva film between the denture base and
the mucosa of the basal seat therefore furnishes a retentive force by the virtue of the tendency
of the fluid to maximize its contact with both surfaces.
Interfacial surface tension may not play as important a role in retaining the mandibular
denture as it does for the maxillary one, because in many patients, there is sufficient saliva to
keep the external borders of the mandibular denture awash in saliva, thereby eliminating the
effect of interfacial surface tension. This is not so in the maxilla.
Also, in case of saliva, the cohesive forces result in the formation of a concave
meniscus on the surface of the saliva in the border region of the denture.
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When a fluid film is bounded by a concave meniscus the pressure within the fluid is less
than that of the surrounding medium; thus a differential pressure will exist between saliva
film and air and thereby will aid in the retention of the denture [14,15,16] (Figure 2).

Fig. 2. Retention due to differential pressure between saliva film and air.
The size of this differential pressure is inversely related to the diameter of the meniscus
i.e., the closer the fit of the denture to the tissues the stronger the retentive forces attributable
to surface tension.
CAPILLARITY
When the adaptation of the denture base to the mucosa on which it rests is sufficiently
close, the space filled with a thin film of saliva acts like a capillary tube in that the liquid
seeks to increase its contact with both the denture and the mucosal surface.
When the denture is adjusted on the tissue surface, a space of about 0.1 mm is created
between the denture and the mucous membrane. In this way, the condition for the capillary
attraction to come into action is developed. The more narrow the space, the greater the
attraction. When good wetting of the walls of the space occurs, the attraction inside the liquid
is lowered because of capillary attraction. In case of the mucous membrane, saliva and the
denture base, the denture is attracted to the mucous membrane by a force whose magnitude
responds to the difference of attraction of the exterior atmosphere and the saliva under the
denture. Thus, capillary attraction may be the force which results in denture retention
[15,17,18].
Capillary attraction in a capillary tube or space ceases to be effective if the tube is
submerged under the surface of the same liquid. A similar situation occurs in the lower
complete dentures. The basal seat tissues of the lower jaw are wetted in saliva far more
intensively than the basal seat tissues of the upper jaw. Therefore, the capillary attraction in
the lower complete dentures has a small function and for a short period of time in many
instances as saliva accumulates.
An inadequate salivary flow may have a profound effect on denture retention and
stability and also tends to make mastication and deglutition difficult. Loss of the mechanical
protective influence of saliva on the denture supporting tissues would predispose them to
irritation. Also, the antibacterial action provided by saliva would be proportionally reduced
making the denture bearing oral tissues more susceptible to infection [19].
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Considering the highly significant role played by saliva in successful complete denture
rehabilitation, it is imperative for the prosthodontist to give due attention to the quantity and
quality of saliva during the fabrication of complete dentures. Hypo-salivation and associated
xerostomia is a common finding in the elderly. The effect of age on salivary secretion and
flow has been a matter of great debate. However, it is now believed that aging does not
directly reduce salivary flow per se; a number of factors associated with aging may however
do so [20,21]. The geriatric prosthodontic patient may be under some sort of medications that
tend to affect salivary function. These include drugs such as sedatives, antihypertensives,
antidepressants and antihistaminics. Any systemic factors such as alcoholism, depression and
the presence of diseases such as uncontrolled diabetes, pernicious anemia, rheumatoid
arthritis, Vitamin A & Vitamin-B deficiency and Sjogren’s syndrome are also known to have
a profoundly negative influence on salivary secretion. Patients who have undergone
radiotherapy in the head and neck region also present with xerostomia due to the associated
destruction of salivary glands [21,22]. Any such systemic diseases must be identified prior to
denture fabrication and due consultation should be sought from the physician. If the patient is
under any medication that tends to cause hyposalivation, consultation should also be sought
to substitute these drugs with others that have lesser adverse effects [23].
The prosthodontist’s role does not end just at denture fabrication and delivery. An
important concern for prosthodontic patients who have recently received new dentures is the
discomfort associated with a significant increase in salivary secretion. The prosthodontist
should explain to the patient that the new dentures are perceived as foreign objects,
stimulating the salivary glands to produce excessive saliva, which necessitates frequent
deglutition. Such an increase in salivary flow is however a transient natural response of the
oral tissues and tends to diminish over time. During this period, the patient should also be
advised to avoid compulsive rinsing & spitting as it unsettles the denture. Also, following the
delivery of complete dentures in patients with xerostomia, it is important to advise the patient
to use the dentures for shorter periods of time and to consume soft and moist foods which
would be tolerated better by the oral mucosa. Such patients should also be advised to have
frequent sips of water and should be followed up regularly to assess and suitably treat any
form of mucosal ulceration or denture stomatitis [23].
CONCLUSION
Research in salivary physiology and chemistry is just beginning with the recognition of
the significance of saliva to oral and dental health. Much work remains to provide better
therapies to patients suffering from salivary gland dysfunction beyond the simple prescription
of artificial saliva.
Saliva is a very important oral fluid that plays a multitude of functions in preserving the
integrity of oral tissues and in maintaining the overall health of the oral cavity. In edentulous
patients, the role of saliva becomes even more critical. Optimal salivary flow, quantity and
consistency is absolutely essential for not only denture fabrication but also for denture
retention and stability. When rehabilitating edentulous patients with complete dentures, the
prosthodontist must give due attention to the nature of saliva the patient possesses as this can
have a lasting effect on denture success.
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These guidelines are in accordance with the “Uniform Requirements for Manuscripts Submitted
to Biomedical Journals”. (Complete document available at www.icmje.org )
Manuscripts are accepted for processing if neither the article nor any essential part, tables or
figures, has been or will be published or submitted elsewhere before presenting in Acta
Morphologica. This restriction does not apply to abstracts or press reports related to scientific
meetings. The Editors will consider both invited and uninvited review articles. Authors should
detail how their work differs from existing reviews on subject in cover letter.
Manuscripts/General Guidelines
The manuscript should conform the guidelines set forth in the “Uniform Requirements for
Manuscripts Submitted to Biomedical Journals”, 5th edition, New Engl J Med 1997; 336 (4):
309–315.
Manuscript must contain no more than 5000 words. A cover letter signed by all authors should
identify the person (post address, telephone number, and e-mail address) responsible for
negotiations. Each author must sign a statement attesting that he or she fulfills the authorship
criteria of the Uniform Requirements. Each author must significantly contribute to the submitted
work.
Form of Manuscript
Three copies of each manuscript, along with a disk (see “Instructions for Electronic Manuscript
Submission”), must be submitted in English, in double-spaced typewritten form with a 5-cm (2inch) left margin. (Do not use “erasable” bond.) The text should be written in following
sequence: Introduction, Methods, Results, Discussion, Acknowledgement, References, Tables,
Illustrations and Figure Legends, Structured Abstract with key words and Condensed Abstract.
Page 1 should bear an article title, name(s) of the author(s) and institution where the work was
done and a person whom proofs and reprint request should be sent, with complete address
(including postal codes), telephone number and email address (address for correspondence).
Tables should be typed neatly, each on a separate sheet, with title above and any notes below.
All abbreviations should be explained. Do not provide duplicite information in tables and
figures.
Illustrations should be submitted as clear glossy prints (two duplicate sets may be photocopied),
with lettering large enough to be legible if reduced. The maximal final size of any figure in the
printed journal will be 20 by 28 cm (8.25x11inch). On the back of each figure, the name of
author and the figure number should be writen, with the top indicated by an arrow. Each figure
should have a separate, fully explicit legend; all parts of the figure and all abbreviations and
symbols should be clearly defined. Figure legends should be typed on separate pages; figure
numbers must follow their reference in text.
Drug names. Generic names should be used; trade names may be given in parentheses in the
first mention, and generic names should be used thereafter.
Abbreviations. The list of abbreviations given in “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” (section References) should be followed. For additional
abbreviations, consult the CBE Style Manual (available from the Council of Biology Editors,
9650 Rockville Pike, Bethesda, Maryland 20814, U.S.A.) or other standard sources.
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References
The journal complies with the reference style given in “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals”. References should be cited in text by number and numbered
in order they are cited. The reference should by written in double-spaced form at the end of the
text, following the sample formats given below. For the abbreviations of journal names, refer to
the List of Journals Indexed in Index Medicus (available from the Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C. 20402, U.S.A., DHEW Publication No.
NIH 83-267; ISSN 0093-3821). Provide all names of authors when fewer than seven: when
seven or more, list the first three and add et al. Provide article titles and inclusive pages. The
author is responsible for the accuracy of reference data.
Article:
1. Greenblatt DJ, Abernethy DR, Shader Jr RI. Pharmacokinetic aspects of drug therapy in the
elderly (commentary).\ Ther Drug Monit. 1986;8(6):249-55.
Book:
2.Mitchell JR, Horning MG, (editors). Drug metabolism and drug toxicity. 2nd ed. New York:
Raven Press; 1984.
Chapter of book:
3. Kutt H, Pippenberg CE et al. Plasma clearance of nor-methsuximide in a uremic patient. 223226. In: Levy RH, Pitlick WH, Meijer J, (editorss). Metabolism of antiepileptic drugs. New
York: Raven Press; 1984. pp-1-25.
Internet:
Greenblatt DJ, Abernethy DR, Shader Jr RI. Pharmacokinetic aspects of drug therapy in the
elderly (commentary). Ther Drug Monit 1986; 8 (6): 249-55. Available
from:http://www.med.monash.edu.au/medical
Structured Abstract
A structured abstract should be provided on a separate page with no more than 250 words,
presenting essential data in five paragraphs introduced by separate headings in following order:
Objectives, Background, Methods, Results, Conclusion. Complete sentences should be used. All
data in the structured abstract must be present also in the submitted text or tables. Three to five
key words should be added. Terms from Index Medicus should be used.
Condensed Abstract (for table of contents)
A condensed abstract of no more than 50 words should be provided for the expanded table of
contents, stressing clinical implications. Do not include data which are not present in the text or
tables.
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Proofs
Proof must be returned within 3 days; late return may cause a delay in publication. Please check
text, tables, legends, and references carefully.
Instructions for Electronic Manuscript Submission
The preferred storage medium is a 3.5 inch disk in MS-DOS compatible format. Each submitted
disk must be clearly labeled with the name of the author, article title, journal title, type of the
equipment used to generate the disk, word processing program (including version number), and
filenames.
The manuscript submitted on a disk must be in the final corrected version and must agree with
the final accepted version of the submitted paper manuscript. The submitted disk should contain
only the final version of the manuscript. Delete all other material from the disk. Please follow the
general instructions on style/arrangement and, in particular, the reference style as given in
“Instruction to Authors”.
Note, that while the paper version of the manuscript must be presented in the traditional double
spaced format, the electronic version will be typeset and should not contain extraneous
formatting instructions. Do not use tabs or extra space at the beginning of a paragraph or for list
entries. Do not indent runover lines in references. Turn off line spacing. Do not specify page
breaks, page numbers, or headers. Do not specify typeface.
Take care to enter “one” (1) and lower case “el” (1)“, as well as “zero” (0) and capital “oh” (O)
correctly.
Please note the following conventions on dashes: Use a single hyphen with space before it for a
minus sign, use a double hyphen (with space before and after) to indicate a “long dash” in text,
and a triple hyphen (with no extra space) to indicate a range of numbers (e.g. “23–45”).
Non-standard characters (Greek letters, mathematical symbols, etc.) should be coded consistently
throughout the text. Please make a list and provide a listing of the used codes.
Authors agree to execute copyright transfer forms as requested. Authors should express all
measurements in conventional units, with Systéme International (SI) units given in parentheses
throughout the text. Conventional units should be used in figures and tables, with conversion
factors given in legends or footnotes.
In electronic manuscript submission text editor Word 6 or higher is recommended (editor T602
is possible). Text should be aligned left (not justified), without hyphenation, without bullets,
numbering and underlines, without extra hard returns at the end of line (only at the end of
paragraphs). One type of Word paragraph should be used throughout the text. Word graphic
experiments should not be used.
Word tables: do not use vertical lines, unless it is necessary. Provide tables as a separate file (do
not place in text).
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Excel graphs: provide as Excel file.
Word graphs: provide as a separate Word file (do not place in text!)
Table and graph legends should be provided separately at the end of the text.
Graphs should be processed for black and white print. Graphs printed on laser or ink printers
could not serve as templates– always provide original electronic files!
Figures: provide original or scan. Scan to 600-800 dpi! – set to B/W or line art.
Figures – black and white photos – provide high-quality original or scan to 350 dpi !
Figures – color photos — provide high-quality original or scan to 350 dpi!
Figures scanned to 72 or 96 dpi are not suitable for print!
On principle, do not place scans in text! Always provide original figures in tif or jpg format
(with minimal compression). Placing scan in Word text causes a loss of quality!
Figure legends should be provided as a separate text file.
Do not place figures in PowerPoint – this application is meant for presentations and it is not
possible to use it as a template for print!
Figures from digital camera should not be placed in text. Provide them in tif or jpg format
(with minimal compression)! Transciption of Macedonian Cyrillic Alphabet into English Latin
On the basis of ISO Recomandation R-9-1968 International List of Periodical Title
Abbreviations (1970).
Transciption of Macedonian Cyrillic Alphabet into English Latin

On the basis of ISO Recomandation R-9-1968 International List of Periodical Title Abbreviations (1970)
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