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ORIGINAL ARTICLE 

SLEEP DISTURBANCE AND LONGER DIALYSIS VINTAGE WORSEN 

ANTIBODY RESPONSE TO VACCINATION IN DIALYSIS PATIENTS 

Trajceska Lada, Selim GJ, Dzekova P, Rambabova Busletik I, Sikole A 

University Clinic of Nephrology, Skopje, Republic of Macedonia 

 

ABSTRACT 

Objectives: This study aimed to assess whether sleep disturbance is associated with 

immune response and could predict magnitude of antibody response to the novel antigen of 

hepatitis B in vaccinated dialysis patients. 

Materials and methods: We prospectively studied the evolution of HBsAg antibody 

(HBsAb) after primary vaccination (three doses; Engerix B, 40 pg i.m. at 0, one and 6 months) 

in 91 seronegative dialysis patients in three years period. The mean age of patients was 

57.65±12.94; dialysis vintage 47.23±54.63 months; 54% were men.  We also assessed dialysis 

adequacy (Kt/V), pre-dialysis albumin and CRP before vaccination and the anti-HBs titer one 

month after completed vaccination.  

Results:  Twenty-one (23%) patients were non-responders (HBsAb<10IU/L); 26 

(28%) were weak responders (10-100 IU/L) and 44 (48%) showed good antibody response 

(>100 IU/L). HBsAb titer showed no association with age, serum albumin Kt/V and CRP (p > 

0.05). The regression analysis showed that dialysis vintage and presence of sleep disturbance 

were strongly and inversely associated with immune response (β = - 0.309, p=0.01; β= - 0.252, 

p=0.008, respectively). In the multivariate model the presence of sleep disturbance and longer 

vintage predicted lower antibody level, explaining 16% of the population. 

Conclusion: Dialysis patients should be vaccinated against hepatitis B as soon as 

possible at start, or in pre-dialysis period of the disease. Sleep disturbance negatively affects 

immune response.  

Keywords: sleep disturbance, vaccination, HBsAg, antibody response. 

 

INTRODUCTION 

The big burden of comorbidities in dialysis patients is sustained by interaction of 

traditional and non-traditional factors. These patients are prone to infections, which result in 

frequent hospitalizations and high mortality. Despite infection control polices, hepatitis B is 

still present among dialysis patients in the regions of developing countries [1]. The effect of 

immunization against it, presented as quantity of antibodies is different and individual. The 

mostly connected factor to poor immunization is lower albumin level and age [2, 3]. A recent 

study in healthy volunteers showed that short sleep duration in the natural environment may 

negatively affect in vivo antibody responses to novel antigens, providing a possible explanation 

for associations of poor sleep with increased susceptibility to infectious disease [4]. The 
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literature also supports a relationship between psychological stress and antibody responses to 

immunizations [5]. Since dialysis patients are permanently exposed to physical, mental stress 

[6], and frequently suffer from sleep disturbance [7,8], we hypothesized that sleep disturbance 

could affect the immunological response to vaccination against hepatitis B. This study aimed 

to assess whether sleep disturbance is associated with immune response and could predict 

magnitude of antibody response to the novel antigen of hepatitis B in vaccinated dialysis 

patients. 

 

MATERIALS AND METHODS 

We prospectively studied the evolution of HBsAg antibody (HBsAb) after primary 

vaccination (three doses; Engerix B, 40 pg i.m. at 0, one and 6 months) in 91 seronegative 

dialysis patients in one dialysis center.  

Patients were included if age was above 18 years and dialysis vintage more than three 

months. The dialysis regime of 4 to 5 hours three times per week was applied for all patients, 

with blood flow rates of 280 to 300 mL/min using a standard bicarbonate dialysis solution and 

low flux synthetic membranes with surface area of 1.3 to 1.8 m2. Data was collected using 

medical histories and interviews for demographic, social, nutritional and clinical indices. We 

also assessed dialysis adequacy (Kt/V), pre-dialysis albumin level and CRP before vaccination 

and the anti-HBs titer one month after completed vaccination.  

Sleep disturbance as present or absent was determined by whether the patients reported 

that they had disturbed sleep with frequent awakenings and felt not rested after the sleep. 

 

RESULTS 

The mean age of study participants was 57.65±12.94; dialysis vintage 47.23±54.63 

months; 54% of them were men. Sleep disturbance was noted in 24% of patients. One month 

after completed vaccination, 21 (23%) of patients were non-responders (HbsAb < 10IU/L), 26 

(28%) were weak responders (10-100IU/L) and nearly half of the patients (49%) showed good 

(>100IU/L) antibody response (Figure 1).  

The differences between the group of good antibody responders and the rest of the 

patients are shown in Table 1. Better immunological response was observed in younger patients 

(p=0.023), less time on dialysis (p=0.001), with higher albumin level (p=0.028) and without 

presence of sleep disturbance (p=0.001).  
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Fig. 1. Distribution of patients by antibody response: non-responders (HBsAb < 10IU/L), weak 

responders (10-100IU/L) and good antibody response (>100IU/L) 

 

Table 1. Comparative analysis between group of good antibody responders and rest of the 

patients one month after completed immunization against hepatitis B.  

variable HBsAb<100IU/L 

N=47 

HBsAb>100IU/L         

N=44 

p 

Men 26 (55%) 25 (56%) 0.636 

Sleep disturbance 16 (34%) 6 (14%) 0.001 

Age (years) 58.76 ± 13.87 39.38 ± 3.66 0.023 

Dialysis vintage (months) 60.9 ± 62.87 33.5 ± 40.55 0.001 

Albumin (g/L) 37.96 ± 3.91 39.38 ± 3.6 0.028 

C-Reactive protein (ng/mL) 9.0 ± 14.5 6.6 ± 7.8 0.07 

Kt/V 1.44 ± 0.29 1.50 ± 0.25 0.235 

 

In the multivariate analysis the longer dialysis vintage and presence of sleep disturbance were 

most diminishing factors for adequate immune response in dialysis patients. The model 

clinically explains 16% of the examined population, as shown in Table 2. 

Table 2. Multivariate analysis of immune response predictors in dialysis patients 

          variable β p 

Dialysis vintage - 0.309 0.001 

Sleep disturbance - 0.252 0.008 

R Square     0.16 
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In respect of the sustained good antiviral response after six months of vaccination, only 25 

patients showed antibodies level above 100IU/L. Continuous drop in antibodies level was 

observed in both groups of poor and good responders (25.8 ± 29.7 vs 20.57 ± 13, p=0.038, 

534.0 ± 397.0 vs 356.07 ± 395.88, p= 0.027), respectively. 

DISCUSSION 

Hepatitis B vaccination is recommended for all susceptible chronic hemodialysis 

patients [9]. Compared with immunocompetent adults, hemodialysis patients are less likely to 

have protective levels of antibody after vaccination with standard vaccine dosages; protective 

levels of antibody developed in 67%–86% of patients [10]. In our study anti-HBs 

seroconversion rate (Anti-HBs > 10 IU/l) was 77% and 49% of patients developed protective 

antibodies >100IU/L, similar to the Italian study [3].  

Serum albumin level was well recognized as an indicator of response to hepatitis B 

vaccination in dialysis patients in a systematic review and meta-analysis [2]. It seems that 

albumin, as part of nutritional status, preserves the ability to produce antibodies. Higher 

albumin level was found in patients with better antiviral response in our study as well, but this 

association was overwhelmed by other factors in the multivariate model. Also, immunization 

ability was presented to be better in younger patients in some of the studies [3], but in our case 

poor sleep and dialysis vintage were most powerful predictors of worse antibody response.  

As far as we know, this is the first attempt to connect the quality of the sleep to hepatitis 

antibody response in dialysis patients. The rate of sleep disturbance was high (24%) and was 

shown to be an independent predictor of production of antibodies, as we hypothesized. We 

explain this by prolonging the daily stress patients on dialysis suffer from, also during the night. 

Patients prone to poor sleep are more depressive, eat less and generally have low immunity.  

In our study, patients with shorter duration of dialysis vintage had better results in 

immunization. Vaccination is recommended for pre-end-stage renal disease patients before 

they become dialysis dependent [9]. In our dialysis population 25% had been more than 5 years 

on dialysis, and yet not vaccinated. Strikingly, wast of better responders were less than two 

years on dialysis treatment. Limited data are available on the duration of immune memory after 

hepatitis B vaccination in dialysis patients. Our findings showed that with time immune 

response declines, as associated with age and dialysis vintage. The finding about the association 

between sleep disturbance and immunogenicity opens new possibilities of handling this 

problem. Sleep disturbance is a modifiable factor and efforts should be made to prevent and 

cure it, in order to achieve better response to vaccination in dialysis patients. 

 

CONCLUSION 

 Dialysis patients should be vaccinated against Hepatitis B in pre-dialysis period of the 

disease, or as soon as possible at start of dialysis treatment. Sleep disturbance negatively affects 

immune response. As a modifiable factor, it should be treated in order to provide better quality 

of life and vaccine response in dialysis patients. 
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ORIGINAL ARTICLE 

THE IMPACT OF PREVIOUS SURGICAL TREATMENT CONIZATION ON 

EARLY PERINATAL OUTCOME 

Jovanovska Viktorija, Stojcevski S, Stojovska Lazarova A, Aleksiovska I, Shabani A 

University Clinic of Gynecology and Obstetrics, Skopje, Republic of Macedonia 

  

ABSTRACT 
Background: At the University clinic for obstetrics and gynecology at the Medical 

Faculty – Skopje, the most used method in the treatment for cervical intraepithelial neoplasia 

is the classic conization.  

Objective: The goal of the study is to explore the influence of the conization on the 

early perinatal outcome. 

Materials and methods: Retrospective cross - sectional study involving all women 

that have given birth who had previously made conization and the same number of women that 

previously had mad conization at the University clinic of gynecology and obstetrics, Faculty 

of Medicine – Skopje in the period from 01.01.2011 until 31.12.2014 y. Clinical parameters 

that are being analyzed: Year of birth, year of surgical treatment, gestational stage, Apgar score 

at 1 minute, Apgar score at 5 minute, birth weight, birth length, premature birth, amniotic fluid 

and cerclage.  

Conclusion: Conization can be a risk factor for poor outcome in subsequent 

pregnancies respectively increased risk of premature birth, low gestational age, low Apgar 

score at 1 minute and 5 minute, premature breaking of the forewater shell. Prophylactic 

cerclage is not always helpful in the prevention of the premature birth. 

Keywords: conization, cerclage, perinatal outcome, premature birth. 

 

INTRODUCTION 
Cervical cancer is the second most common cause of cancer and the fourth leading 

cause of death from cancer in women population [1]. The incidence may be reduced by well-

organized screening, which is consisted in detecting cytological abnormalities. With this 

routine screening over to the most of the women in reproductive age is diagnosed with cervical 

intraepithelial neoplasia CIN, which is a precancerous cervical cancer [2]. 

 To treat CIN, there are several procedures including: conization, cryotherapy, laser 

vaporization and LEEP. Today, in the treatment of cervical intraepithelial neoplasia are being 

forced two main therapeutic modalities respectively LEEP (Loop electrosurgical excision) and 

conization. Both methods are expended respectively exists pathohistological verification of 

expended lesion [3]. 

 LEEP is the most widely used method in the world. LEEP is cheaper, does not require 

general anesthesia or operating room and it is a procedure that is done in the outpatient setting 

and is very convenient for doctor and patient than the classical conization [4]. As a 

disadvantage occurs higher rate of damaged cones that cannot adequately be evaluated 

pathologically [5, 6]. On the contrary cones removed by classical conization are with much less 

damage and are more appropriate for histopathological analysis. Therefore, the University 

Clinic of Gynecology and obstetrics in the Faculty of Medicine - Skopje preferred method in 

the treatment of cervical intraepithelial neoplasia is the classical conization. 
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Lately there is an increased incidence of abnormal cervical cytology, particularly 

among women of reproductive age. Therefore, there are a higher percentage of pregnancies in 

previous conization than before [7]. 

 It is still controversial whether the conization of the cervix during the CIN treatment is 

associated with poor outcome in subsequent pregnancies respectively with the early perinatal 

outcome including preterm birth, cesarean section, premature breaking of the amnion, low birth 

weight and length, Apgar, incomplete cervix and cervical stenosis [8]. 

 For those women who want to give birth in the future, it is important to know whether 

the previous surgery of the cervix would compromise the future pregnancy [9]. Therefore it is 

important to examine whether the conization as a surgical procedure in the treatment of cervical 

intraepithelial neoplasia will be of benefit to the patients, but with minimal risks to the outcome 

of the next pregnancy [9]. 

 Based on these findings, it is created this cross-sectional, retrospective study to be 

compared the effects and consequences of the conization in the treatment of CIN early on 

perinatal outcome. 

  

MATERIALS AND METHODS 
This study is a retrospective cross-sectional study. In the survey are included all women 

that has given birth at the University Clinic for gynecology and obstetrics, Medical Faculty - 

Skopje between 01. 01.2011 to 31.12.2014, where they have previously made conization and 

the same number of women that has given birth at the University Clinic for gynecology and 

obstetrics, Medical Faculty - Skopje in the period from 01.01 2011 to 31.12.2014, that haven’t 

made conization previously , and that will be involved in the research at random choice as 

control group. The sample was divided into two groups: 

Group 1: Women that had given birth who had previously made conization.  Group 2: Women 

that had given birth who hadn’t previously made conization. 

Including criteria were: 1) Patients were < 40 years; 2) all pregnancies are the result of 

spontaneous conception; 3) all women where previously a conization had been made had a 

CIN2, CIN3 or CIS biopsy result. Exclusion criteria were: 1) history of repeated cervical 

excision or ablative treatment; 2) patients with a known risk of premature birth and more 

forewater pregnancies; 3) patients who become pregnant within the first 6 months after the 

conization; 4) patients with advanced renal, hepatic or any other major disease (cardiovascular, 

diabetes or hypertension); 5) alcohol, or tobacco addiction diseases; 6) twin pregnancy. 

The study limitation is that it does not include those pregnancies that were terminated 

before the possibility to bring viable baby to the world and where they had Fetus mortus in 

utero, and previously conization was performed.              

The data in this retrospective study are provided from the obstetric and neonatal 

histories from the University Clinic for gynecology and obstetrics,  Medical Faculty - Skopje. 

Clinical parameters to be analyzed are: Year of giving birth, year of surgery, gestational age, 

Apgar score at 1 minute, Apgar score at 5 minutes, way of completion of birth, birth weight, 

birth length, premature birth, forewater and cerclage. 

Statistics is being processed in a statistical program Statistica 7.1 for Windows into 

processing batches with numerical markings, it is made a descriptive statistics (average, 

standard deviation, +/- confidence interval, minimum / maximum value). It is tested the 

distribution of data; in the testing the difference in the analyzed parameters is applied the Mann-

Whitney test (Z). 

Surgical protocol – Conization 

The conization was performed in the operating room where after spinal anesthesia, 

surgical margin of 2 mm was performed with a scalpel no. 11 and hemostasis was achieved by 
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the Dexon 1-0 sutures method Sturmdorf. The operating protocol is in accordance with the 

standards and principles of the work at the University Clinic for gynecology and obstetrics, 

Medical Faculty – Skopje and was approved by the local ethical committee. In all patients in 

whom a conization was made, a postoperative cytological examination protocol was made. All 

patients were recommended to become pregnant after 6-12 months, and no recurrence of CIN 

1 was not observed during the process in the last year. 

 

RESULTS 
In the group of women who had given birth previously they had made conization, 82 

met the inclusion criteria and therefore the received results are for the following parameters 

that were analyzed: birth weight of newborns varies in the interval 2655.25 ± 887.77 grams; 

birth interval length varies 46.43 ± 5.50 cm; gestational week interval varies 35.61 ± 4.04 

weeks; Apgar score value at 1 minute interval varies from 7.46 ± 1.22 points; the value of 

Apgar score at 5 minutes, varies in the interval from 8.33 ± 1.46 points. 

In the group of women that had given birth and previously hadn’t made conization, the 

obtained results on these parameters analyzed are: birth weight of newborns varies in the 

interval 3121.25 ± 520.70 grams; birth interval length varies 49.49 ± 2.20 cm; gestational week 

interval varies 38.78 ± 219 weeks; Apgar score value at 1 minute interval in the range 7.89 ± 

0.45 points; value of Apgar score at 5 minutes interval vary 8.86 ± 0.50 points. 

The differences of analyzed parameters regarding the group: birth weight of the infants in the 

control group and Z=-3,03 и p<0,01 (p=0,002), is significantly higher than the group with 

conization; birth length of the control group and Z=-3,13 и p<0,01 (p=0,002),  is significantly 

higher than the group with conization; gestational week in the control group and Z=-6,09 и 

p<0,001 (p=0,000), is significantly higher than the group with conization; Apgar score value 

of 1 minutes in the control group and Z=-2,30 и p<0,05 (p=0,02), is significantly higher than 

the group with conization; Apgar score value of 5 minutes in the control group and Z=-2,62 и 

p<0,01 (p=0,009), is significantly higher than the group with conization. 

The analyzed parameters birthweight newborns, birth length, gestational week, Apgar 

score at 1 minute, Apgar score at 5 minutes, are significantly higher in the control group. 

 

 

DISCUSSION 
 Cervical cancer is the second most common cause of cancer and the fourth leading 

cause of death from cancer in women, but the mortality rate is reduced by on time detection 

and treatment of pre-cancerous lesions. Age with the greatest prevalence of precancerous 

lesions is 30, so that the need for conservative treatment is increasing [1]. 

The cervical ccnization, dates from the late 50’s, also there are published many studies 

on cervical conization and perinatal outcomes. Although some authors find no connection, 

many of them agree that there is a significant correlation between cervical conization and poor 

perinatal outcome [10]. 

In this study, the results showed that conization as surgical treatment of cervical pre-

cancer is associated with poor perinatal outcome: lower birth weight, lower birth length, lower 

gestation, lower Apgar score at 1 minute and lower Apgar score 5 minutes. The number of 

newborns with lower birth weight and length is significantly higher after conization. This is 

important because these infants are associated with greater morbidity and mortality compared 

with newborns with adequate birth weight and length corresponding to the mature newborn. 

Lower Agar score at 1 and 5 minutes, is also associated with higher morbidity and mortality, 

which still derives from the early gestation and the immaturity of most organ systems [11]. 

Some meta-analyzes and studies similar to this indicate that conization has more adverse effects 

on pregnancy, such as increased risk of premature newborns, but they did not say directly that 
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the conization that leads to PROM may be the main reason for pre term births and low birth 

weight [12].  

The results coincide with previous studies. Michelin and Sor showed that more 

abortions and premature births occur in patients with previously conization. Also it emphasizes 

the fact that the interval between birth and conization is inversely proportional to the risk of 

premature birth [8]. Many studies demonstrate that the healing process is completed 3 months 

after the conization. Himes and Simhan are emphasizing the fact that the period from short 

conization to pregnancy, especially if it is shorter than 2-3 months increases the risk of 

premature birth [13]. 

It is interesting that the results in this study showed no statistical significance for the 

early birth time with the elapsed since the conization had been made. 

The benefit of prophylactic cerclage in women with a history of conization is not clear. 

Leiman and Sor concluded that all pregnancies after conization should be treated as high-risk, 

and it is recommended cerclage in pregnancies followed by extensive biopsy of the cervix [14]. 

Kullander and Sjoberg concluded that cerclage should be avoided because they could not prove 

that it reduces the incidence of births after pre term births after the conization [15]. Myllunen, 

Karjalainen, Zeisler and collaborators have shown that prophylactic cerclage should be used 

moderately because it does not prevent the preterm birth, while from the other side is being 

considered that can induce premature uterine contractions. 

They found that the cerclage may be a risk factor by itself. Seams can act as a foreign 

body and can irritate the uterus and make contractions after the procedure. Some authors report 

significant growth of pathogenic flora in the vagina and cervix after the circlage. They insist 

that the release of prostaglandins by bacteria in the vagina can cause horioamnionit, premature 

breaking of membranes, preterm birth and sepsis [16]. 

In this study the number of patients was insufficient to compare the effectiveness of the 

cerclage, but the cerclage may not be helpful in preventing premature birth and poor perinatal 

outcome, and can only add complications followed by operational procedures. In the future, it 

is good to make a study with a larger number of patients, which will can be seen the 

effectiveness of the cerclage, according to the cervical length, gestational age at birth and 

indication for cerclage. 

In previous studies of pregnancy outcome after conization, many studies have shown 

that there are adverse perinatal outcomes, such as preterm birth, low birth weight or the 

conization itself may be a risk factor for PPI [10]. In this study, emphasis is placed on the 

associated factors for poor perinatal outcome, and are integrated as a single factor. There are 

few studies on risk factors for preterm birth after conization [17].  

 

 

CONCLUSION 
 At the group of patients with a previous history of cervical conization there is poor 

perinatal outcome with statistical significance. While the need for prophylactic cerclage 

remains questionable in this study, this decision is best left to be resolved by the patient during 

the prenatal counseling. 

Obviously it needs to be decided for better treatment that not only will cure CIN, but 

will give less adverse effects in subsequent pregnancies [18]. This study distinguishes women 

who may be at risk in their future pregnancies after conization and indicates that the conization 

may have a higher rate of poor perinatal outcome, and therefore more preterm births and 

multiple births with low birth weight. Thus, for women who want to become pregnant in the 

future, it should always be discussed about another method that would sanitize the finding of 

intraepithelial neoplasia of the cervix. 
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ABSTRACT 

Background: Bacterial vaginosis (BV) is extremely prevalent vaginal condition. It has 

been related to many pregnancy complications, including pregnancy loss as the most common 

early pregnancy complication with rate of 10-20%. Beside chromosomal abnormalities as the 

most common risk factor, maternal risk factors include genital infections and BV, both being 

risk factors that can be prevented.  

Objective: To analyze the correlation of screening tests for BV as well as 

microbiologically proven Gardnerella vaginalis with pregnancy loss prior to 22nd gestation 

week. 

Materials and methods: A study of 72 women with pregnancy before 22nd gestation 

week, divided in two groups: 36 women with pregnancy loss versus 36 women with normal 

pregnancy. All women were screened for BV: vaginal secretion analysis using Amsel criteria, 

measurement of vaginal pH (cut off value of 4.5) and amine test with 10%KOH and vaginal 

swabs for microbiological analysis. 

Results: Of the  36 women in each group, normal findings were registered in 12 versus 

22 in the control group; positive swabs and/or screening tests in 24 versus 14 (p=0.018); 

disturbed vaginal pH in 21 versus 10 (p=0.009) and positive KOH test in 10 of the first group. 

Gardnerella vaginalis was isolated in 10 of 12 tested 2 women (p=0.011).  

Conclusion: The signs of BV were more frequently registered among women with 

pregnancy loss compared to the control group. Disturbance of the vaginal milieu and BV may 

play causative roles in spontaneous abortion and pregnancy loss during first and second 

trimesters.  In spite of many conducted studies, the role of bacterial vaginosis in pregnancy has 

not yet been clearly defined. Since these are easily preventable risk factors, additional research 

in this area may be of great assistance for prevention of unwanted pregnancy outcome of this 

sort. 

Keywords: pregnancy loss, bacterial vaginosis, Gardnerella vaginalis. 

 

INTRODUCTION 

Pregnancy loss (miscarriage) is a natural death of an embryo or fetus before it is able 

to survive independently [1]. It is among the most common early pregnancy complications, 

with the rate of 10-20% after previously confirmed pregnancy and 30-50% immediately after 

conception [2, 3].  Data indicate that approximately 50 % of the first trimester abortions are 

result of natural selection [4]. Hypothetically, chromosomal abnormalities result in disturbed 

embryological development leading to pregnancy loss [5]. Those are risk factors that cannot 

be prevented. 

Thrombophilia, as a cause of thrombosis of the decidua blood vessels that leads to 

disturbance in the blood supply [6] is among other, quite frequent pregnancy loss risk factors. 

https://en.wikipedia.org/wiki/Fetal_viability
https://en.wikipedia.org/wiki/Fetal_viability
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Beside numerous research, many pregnancy loss reasons remain unknown [7]. Genital-

urinary infections, including vaginal/cervical infections are a group of maternal risk factors 

that can be predicted, and prevented. Genital infections remain an open field for research and 

creating strategies.  

According to the results of many studies, reduction of the concentration of Lactobacilli 

leads to disruption of the normal environment to so-called vaginal dysbiosis. If not detected 

and treated, it leads to bacterial vaginosis - an excellent medium for development of other 

infections. 

Bacterial vaginosis  (BV) or anaerobic dysbiosis is a poly-microbial syndrome 

characterized by a change in the normal vaginal flora, i.e. reduction in the concentration of 

H2O2-producing Lactobacillus species with other, mainly anaerobic bacteria such as Prevotella 

species, Mobiluncus species, Gardnerella vaginalis, Mycoplasma hominis, Porphyromonas 

species, Bacteroides species, anaerobic Peptostreptococcus species, Fusobacterium species, 

Atopobium vaginae, Sneathia, Leptotrichia, and lately genetically determined organisms from 

the Clostridiales (BVassociated bacterium1 [BVAB1], BVAB2, BVAB3) group, etc. 

Diagnosis is based on two-pronged approach. In clinical practice BV can be diagnosed using 

the Amsel criteria: thin, white, yellow, homogeneous discharge; clue cells on microscopy, 

pH of vaginal fluid >4.5; release of a fishy odor on adding 10% potassium hydroxide (KOH) 

solution. Three criteria at least should be present for a confirmed diagnosis.  A modification of 

the Amsel criteria accepts the presence of two instead of three factors and is considered equally 

diagnostic [8]. An alternative is to use a Gram-stained vaginal smear, with the Hay/Ison criteria 

or the Nugent criteria.  

The Hay/Ison criteria are defined as follows:  Grade 1 

(normal): Lactobacillus morphotypes predominate; Grade 2 (intermediate): Mixed flora with 

some Lactobacilli present, with Gardnerella or Mobiluncus morphotypes present, also; Grade 

3 (BV predominantly Gardnerella and/or Mobiluncus morphotypes with few or absent 

Lactobacilli. 

Gardnerella vaginalis is the main culprit in BV. Gardnerella vaginalis is a short rod 

(coccobacillus). Hence, the presence of clue cells and gram variable coccobacilli are indicative 

or diagnostic of BV. 

The Nugent Score is now rarely used by physicians due to the time it takes to read the 

slides and requires the use of a trained microscope reader. A score of 0-10 is generated from 

combining three other scores: 0–3 is considered negative for BV; 4–6 is considered 

intermediate; 7+ is considered indicative of BV [9]. 

The factors responsible for normal microflora disturbance are not fully understood, but 

the fact is that this condition is a precursor for the development and ascending of genital 

infections [4].  

Reduction of Lactobacilli, in contrast to other microorganisms’ growth, is probably the 

most important predictor for the development of BV [5].  BV is the most common cause of 

intensified vaginal discharge in women of reproductive age with up to 50 % prevalence in 

pregnancy   , and a relative risk of abortion or premature delivery of 1.4-6.9% [6]. It is 

associated with many pregnancy complications including spontaneous abortion. BV ascends to 

the endometrium, but the complete impact of this migration with respect to placental 

development and early fetal development has not been sufficiently clarified [7]. 

Results from many studies, including a systematic review of the epidemiology of pregnancy 

loss, confirm the role of BV as a risk factor [10-13]. The mechanism is probably ascending and 

spreading an infection with a subsequent inflammatory response [14]. 

In recent years trend shows that research in the field of genital infections focused 

vaginal microbiome. Microbiota are aggregates of microorganisms present in different parts of 

the human body, vaginal microbiome being one of them. There are many ongoing molecular 

https://en.wikipedia.org/wiki/Clue_cell
https://en.wikipedia.org/wiki/Microscopy
https://en.wikipedia.org/wiki/PH
https://en.wikipedia.org/wiki/Potassium_hydroxide
https://en.wikipedia.org/wiki/Lactobacillus
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analysis of the composition among different groups of women or different periods of menstrual 

cycle or pregnancy in the same woman. Different types of Lactobacilli have been isolated as 

part of the vaginal microbiome, but it is still not very clear whether all of them play the same 

role in vaginal environment maintenance. 

The goal of the study was analysis of BV screening tests for as well as microbiologically proven 

Gardnerella vaginalis correlation with pregnancy loss prior to 22nd gestation week. 

 

MATERIALS AND METHODS 

We conducted a prospective study that included 72 women. Each woman signed 

informed consent prior to participating in the study. The women included in the study were 

divided in two groups: 

I group: Women with pregnancy loss prior to 22nd gestation week (N=36). Inclusion criteria: 

Pregnancy with embryo/fetus with heartbeat or Ultrasound finding diagnostic of pregnancy 

failure, according to the Society of Radiologists in Ultrasound: CRL (crown-rump length) of 

≥7 mm, and no heartbeat; mean sac diameter of ≥25мм and no embryo; absence of embryo 

with heartbeat ≥2 week after scan showing a gestation sac without a yolk sac; absence of 

embryo with heartbeat ≥11 days after a scan showing a gestation sac with a yolk sac (15). 

II group (control): Women with normal pregnancy, prior to 22nd gestation week (N=36).  

Inclusion criteria: Normal pregnancy, without expected problems (evaluation based on the 

medical history). 

Women showing any of with the following symptoms were excluded from the study:  

cervical or uterine bleeding; previously proved genital-urinary infection; uterine anomalies; 

pregnancy loss over the last 6 months; history of recurrent pregnancy loss; autoimmune 

diseases; systemic diseases, proven thrombophilia, infectious diseases in the last year (Listeria 

monocytogenes, mumps, parotitis, TORCH); surgical procedures of the uterine cervix; 

invasive prenatal procedures. 

Protocol 

All women were screened for BV including: measurement of the pH of vaginal 

discharge with indicators strips pH 4.0 - 7.0 Special indicator – Merck KGaA). The strip was 

attached to the vaginal wall into the area of the vaginal introitus.  Compared the indicator with 

the color chart and read the pH value. pH 4.5 was used as a cut off value; macroscopic vaginal 

discharge analysis; amine test with 10% KOH. Vaginal swabs were taken for microbiological 

analysis, especially for presence of Gardnerella vaginalis. 

Each woman was inquired about presence of any of the symptoms: intensive vaginal discharge 

and/or vaginal odor; vaginal itching; frequent urination, periodontitis or dental problems.  

The results were statistically evaluated by SPSS for Windows using nonparametric 

statistics (X2 test). The level of significance was set at p<0, 05. 

 

RESULTS 

Of the total number of 72 women, normal finding were registered in 34; 12 of them 

were women from the first group versus 22 from the second (control) group. Abnormal 

findings, in terms of positive swabs and/or positive screening tests were registered in 38 of the 

72 women; 24 (66.67%) in the first group, versus 14 (38.89%) women in the control group 

(p=0.018) (Fig. 1) 

Disturbed vaginal pH was registered in 21(58.33%) women, versus 10 (27.78%) women in the 

control group (p=0.009).  
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The amine - KOH test was positive in 10 (27.78%) in the first group versus 4 (11.11%) in the 

second group (p=0.032). Gardnerella vaginalis was isolated in 10 (27.78%) versus 2 (5.56%) 

women in the control group (p=0.011). 

 

Fig. 1. Distribution of women with positive test in the groups 

Ten women in the first group (27.78%) complained about more intense vaginal 

discharge and vaginal itching, versus 5 (13.89%) in the second group (p=0.147). Only 5 

(13.89%) in the first group, versus 2 (5.56%) in the second complained about  more frequent 

urination (p=0.233) 

The number of women who complained about some sort of periodontitis or dental 

problems was 7 (19.44%) versus 5 (13.89%).  

The results are shown in Table 1 enclosed below:  

Table 1. Abnormal findings among study groups 

 

 

 

I group – pregnancy loss 

(N=36) 

N (%) 

II group – normal  

pregnancy (N=36) 

N (%) 

Total 

(N=72) 

p-value 

positive swab or 

screening tests 

24 (66.67) 14 (38.89) 38 0,018 

increased vaginal pH 21 (58.33) 10 (27.78) 31 0,009 

positive KOH test 10 (27.78) 4 (11.11) 14 0,032 

Gardnerella vaginalis 10 (27.78) 2 (5.56) 12 0,011 

vaginal discharge/ 

itching 

10 (27.78) 5 (13.89) 15 0,147 

Frequent urination 5 (13.89) 2 (5.56) 7 0,233 

periodontitis/dental 

propblems 

7 (19.44) 5 (13.89) 12 0,527 
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DISCUSSION 

The published results from the previous studies confirm the role of BV as pregnancy 

loss risk factor [10-13]. BV has a predictive value for pregnancy loss in the second trimester, 

i.e. in the period from 13 to 15 weeks of gestation [11]. It is also considered as risk factor in 

the comprehensive epidemiological survey on pregnancy loss published in 2014 [13]. 

According to the results of the meta-analysis of 2013, BV is associated with a significantly 

increased risk of preclinical loss of pregnancy, but there are no studies analyzing in more detail 

first trimester pregnancy loss. The presence of BV in the first antenatal control is associated 

with early pregnancy loss (RR 5.4, 95% CI, 2.5-11) [14].  

Previously published data confirm association between increased pH as one of the signs of BV 

and pregnancy loss. Pregnant women with elevated vaginal pH in the first trimester have 

abnormal vaginal flora, abnormal morphology of the lactobacilli and complained about low 

abdominal pain, which may be understood as warning sign of miscarriage threat [7].

 Most of the results in our study are aligned with that data. The study demonstrates a 

higher incidence of BV signs among women with pregnancy loss compared to the g normal 

pregnancy group.  Incidence of increased vaginal pH as well incidence of positive KOH test 

and isolated Gardnerella vaginalis were significantly higher among women with pregnancy 

loss, compared to women with normal pregnancies (p=0,009,  p=0,032 and p=0,011 

respectively). This may confirm the role of BV as well as that of increased vaginal pH as a 

precursor in the cascade of pregnancy loss through ascending infection.  

Concerning subjective symptoms, we did not registered significant difference between 

the two groups. 

Our results have supported the hypothesis that BV is associated with pregnancy loss. 

Early detection and treatment of disturbed vaginal milieu may reduce the rate of early 

pregnancy loss. 

More research, especially molecular analysis is needed for the purpose of defining the 

vaginal microbiome among women with normal clinical and microbiological findings, versus 

women with BV during pregnancy, as well as among  population of reproductive age. Also, 

detailed analysis of the role of BV, and in particular of the vaginal microbiome on the day of 

embryo transfer is necessary [12].  Use of molecular techniques improved the knowledge of 

complexity of microbiome ecosystems of different parts of the body, including the vagina [16, 

17]. 
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ABSTRACT 
Background: Enterococci are known as cause of urinary tract infections, surgical 

wound infections, intra-abdominal infections and endocarditis. Enterococcus faecalis is 

isolated from approximately 80% of human enterococcal infections, and Enterococcus faecium 

from most of the remaining infections. Infections with other enterococcal species are rare. 

Enterococci are resistant to many antibiotics, but vancomycin resistant enterococci (VRE) are 

a therapeutic problem nowadays. Six different types of resistance are shown in enterococci, but 

Van-A, Van-B and Van-C have been seen in general clinical practice. 

Objectives: The aim of this study was to detect VRE from different human specimens 

and to determine the genes of resistance in enterococci from urine samples.  

Materials and methods: A total of 5340 strains of enterococci in a 6-year period were 

analyzed: 3616 were isolated from urine samples, 1724 were isolated from blood and wounds. 

The strains were isolated on Columbia blood agar, UTI chromogenic agar and VRE 

chromogenic agar. Identification was confirmed by Vitek automated system. Susceptibility was 

determined by standard disk diffusion method, Vitek system and E-test. The genes for 

resistance: vanA, vanB or vanC were detected by PCR only for urine isolated enterococci.  

Results: A total of 71 (1.97%) strains out of 3616 from urine samples were determined 

as VRE. All VRE strains were identified as Enterococcus faecium. Not a single vancomycin 

resistant strain of Enterococcus faecalis has been isolated at the Institute of Microbiology and 

Parasitology, Medical Faculty, Skopje, during the 6-year period. The majority of these strains 

(63) were obtained from hospitalized patients. A total of 90 VRE strains (out of 1724 

enterococci) were detected from blood and soft tissue infections. All were identified as 

Enterococcus faecium, except two VRE strains from blood cultures which were identified as 

Enterococcus gallinarum. The most common VRE isolates were obtained from patients 

hospitalized in the Surgical Intensive Care Units (32.2%). The resistance to vancomycin in all 

VRE strains was followed by resistance to many other antibiotics such as: penicillin, ampicillin, 

ciprofloxacin, norfloxacin, moxifloxacin, clindamycin, gentamycin, erythromycin and 

tetracycline. All strains were susceptible to linezolid and quinopristin/dalfopristin. 

Examination by PCR of 63 VRE strains (isolated from hospitalized patients) showed that 60 

of urinary strains carried vanA gene and only 3 strains were vanB positive.  

Conclusion: Vancomycin resistance was detected in Enterococcus faecium and 

Enterococcus gallinarum. All strains were susceptible to linezolid and 

quinopristin/dalfopristin. VanA resistance was the most frequently detected type of resistance 

in our isolates. 

Keywords: antibiotic resistance, vancomycin, Enterococcus faecium. 
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INTRODUCTION 

Enterococci are part of the normal flora that mostly colonize intestinal mucosa, but they 

could also be found in the urogenital and oral mucosa in humans. They are found in 105-107 

organisms per gram of human feces [1]. Besides that, enterococci are opportunistic bacteria 

that can cause urinary tract infections, surgical wound infections, intra-abdominal infections 

and endocarditis [1,2]. Some studies have reported enterococci as a cause of infective 

endocarditis in 5%–20% of cases [3]. Enterococci are often isolated from patients with chronic 

and recurrent urinary tract infections, especially associated with morphological and functional 

abnormalities in the urinary tract [1,4,5].  Enterococci rank third among bacteria isolated in 

nosocomial urinary tract infection, which is associated with catheterization and instrumentation 

[1]. E. faecalis and E. faecium commonly colonize and infect humans in detectable numbers. 

E. faecalis is isolated from approximately 80% of human enterococcal infections, and E. 

faecium from most of the remaining infections. Human infections with other enterococcal 

species are rare.  

Enterococcal infections are often a therapeutic problem due to their antimicrobial 

resistance. Enterococci are intrinsically resistant to many antibiotics, due to presence of 

chromosomal genes. Acquired resistance and virulence traits are usually transposon or plasmid 

encoded. Enterococci show different susceptibility to beta-lactams and quinolones, and high 

resistance to aminoglycoside, tetracycline and chloramphenicol [4]. E. faecium is less 

susceptible to ß-lactam antibiotics than E. faecalis, due to lower affinity of their penicillin-

binding proteins for antibiotics [5]. The first VRE was reported in 1986 in France and United 

Kingdom, and after that VRE strains have been found in different countries [6].   

There are six known different types of vancomycin resistance in enterococci: Van-A, 

Van-B, Van-C, Van-D, Van-E and Van-F. VanA vancomycin resistant strains (resistance to 

vancomycin and teicoplanin) and VanB strains (resistance to vancomycin alone) are the most 

common ones [1,6]. Van-C phenotype is susceptible to teicoplanin and only partly resistant to 

vancomycin. Inducible genes responsible for these phenotypes can be transferred from 

enterococci to other bacteria and spread resistance [7], for example to Staphylococcus aureus. 

Linezolid and teicoplanin are used to treat VRE if the stain shows sensitivity in vitro [2]. 

The aim of this study was to detect vancomycin resistant enterococci (VRE) from 

different human specimens and to determine the genes of resistance in enterococci isolated 

from urine samples.  

 

MATERIALS AND METHODS  
A total of 5340 strains of enterococci in a 6-year period (2011-2016) at the Institute of 

Microbiology and Parasitology, Medical Faculty, Skopje, were analyzed. The majority of the 

strains (3616) were isolated from urine samples. The other enterococcal strains, 1724, were 

isolated from blood (1496) and wounds (228) specimens.  

The strains were isolated on Columbia blood agar, UTI chromogenic agar (Oxoid, UK) 

and VRE chromogenic agar (bioMѐrieux). Identification and species differentiation was 

confirmed by Vitek automated system. Isolates were identified by morphology, color of the 

colonies on chromogenic agar and esculin reaction. Susceptibility was determined by standard 

disk diffusion method, Vitek system and E-test. The genes for resistance: vanA, vanB or vanC 

were detected by PCR only for urine isolated enterococci.  

Standard disk diffusion on Müller Hinton agar was used for determination of 

susceptibility to: penicillin. ampicillin, vancomycin, erythomycin, gentamycin, ciprofloxacin, 

norfloxacin and nitrofurantoin. Vancomycin resistant strains were placed on VRE chromogenic 

agar.  Identification and confirmation of resistance was finally done by Vitek system, using GP 

card for identification and GP 586 card for susceptibility of the strains.  

http://en.wikipedia.org/wiki/Linezolid
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E-test (BioMerieux) was also used for suspected VRE strains. The MIC value for VRE 

strains was more than 16 mg/l.  

The genes for resistance, vanA, vanB or vanC, were detected by the conventional PCR 

only for the largest number of uro-isolated enterococci.  

The following primers were used:   Product size (bp) 

vanA  

5'-GGGAAAACGACAATTGC -3'    732 

5'-GTACAATGCGGCCGTTA-3'  

vanB 

5'-ATGGGAAGCCGATAGTC-3'    635 

5'- GATTTCGTTCCTCGACC-3'  

vanC1  

5'- GGTATCAAGGAAACCTC-3'    822 

5'-CTTCCGCCATCATAGCT-3'  

 vanC2/C3  

5'- CTCCTACGATTCTCTTG-3'    439 

5'-CGAGCAAGACCTTTAAG-3' 

 

The reaction products were subjected to electrophoresis in 1.5% agarose gel. The size 

of the product determines the gene and type of resistance. 

 

 
Fig. 1. Agarose gel electrophoresis showing positive amplification of 732 base fragments 

specific for vanA of VRE 

 

RESULTS 

 A total of 5340 strains of enterococci in a 6-year period were isolated, 3616 isolates 

from urine samples and 1724 isolates from blood cultures and specimens of soft tissue 

infections (Table 1).   

Table 1. The incidence of enterococcal isolates in five year period  

 

Enterococci  Urine  Blood cultures, wounds  Total 

VRE  71  90  161  

VSE  3545 1634 5179 

Total no. 

enterococci  

3616 1724 5340 
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VRE were more often isolated from blood and wounds than urine samples, and this 

difference was statistically significant (χ2, p<0.001).  

VRE strains were isolated from patients hospitalized at the University clinics: Clinic 

for Infectious Diseases, Surgery Clinics, Nephrology Clinic, Hematology Clinic and Pediatric 

Clinic (Table 2).  

 

Table 2. Origin of vancomycin resistant enterococci isolated from different specimens 

 

 

Clinic 

Urine  Blood cultures 

and wounds  
Total 

VRE 

Clinic for Infectious Diseases 19 7 26 

Surgical Intensive Care Units  8 26 34 

Surgery Clinics 18 29 47 

Internal Diseases Clinics 9 12 21 

Hematology Clinic 8 12 20 

Pediatric Clinic 1 3 4 

Primary Care Units 8 1 9 

Total 71 90 161 

 

The most common VRE strains were isolated from patients hospitalized in Surgery 

Clinics and Surgical Intensive Care Units. Only a small number of VRE were detected in 

outpatients, but in most of those cases it was related to their previous stay or intervention in a 

hospital (Figure 2).  

         
        Fig. 2. Origin of VRE isolates in different specimens 

 

 All VRE strains were identified as Enterococcus faecium. Only two strains from blood 

cultures were identified as Enterococcus gallinarum.  

The results from antibiotic susceptibility to antimicrobial agents are shown in Figure 3.  

The isolates were resistant to almost all examined antimicrobial agents. Susceptibility of 100% 

was shown only to linezolid and quinopristin/dalfopristin.  

Some of the VRE isolates (12 strains from 71) from urine were susceptible to 

nitrofurantoin, which is in agreement with literature data (8).  
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    Fig. 3. Susceptibility of VRE isolates to antimicrobial agents 

 

During the years the number of VRE has increased, but without statistical significance 

(χ2, p>0.05).  

The frequency of VRE isolation for six years (20011-2016) is shown in Figures 4 and 

5. 

 
                Fig. 4. Distribution of enterococcal urine isolates for six-year period 
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     Fig. 5. Distribution of enterococcal isolates from blood and wounds for six  year period  

 

Detection of type of resistance was done for enterococci isolated from urine in hospitalized 

patients. The results are shown in Figure 6. 

 

           
                 Fig. 6. The type of resistance in VRE strains from urine in hospitalized patients 

 

Most of the strains were vanA positive, only 3 strains were vanB positive. 

 

DISCUSSION 

Vancomycin resistance in enterococci was first reported in Europe in the late 1980s 

[6]. This resistance is characterized by rapid spreading, limited treatment options and increased 

mortality rate in patients. The possibility of transferring genes from vancomycin resistant 

strains of enterococci to other bacteria such as Staphylococcus aureus is highlighted [7].  

Studies in many countries reported vancomycin resistance in different species of 

Enterococcus. In this study we detected vancomycin resistance only in Enterococcus faecium 

and 2 stains of Enterococcus gallinarum.  
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The first strain of vancomycin resistant Enterococcus faecium at our Institute was 

isolated from urine sample of a hospitalized patient in 2008. In the past decade we have found 

VRE in different human samples, but more in invasive strains than in urine isolates, with a 

statistically significant difference. According to the report of the Resistance Surveillance 

Network (EARS-Net), the rate of VRE varied from 0% in Estonia to 42.7% in Ireland in 2013. 

The data of the CAESAR network, where our country is included, reported a very high 

percentage of VRE in our blood cultures. This resistance is probably higher, because the 

number of examined samples is very small and these isolates are often selected from 

hospitalized patients that do not respond to therapy.  

The most often VRE strains in our specimens were isolatedfrom hospitalized patients. 

According to literature data enterococci are the most frequently isolated Gram- positive 

bacteria in nosocomial urinary tract infections. Several risk factors are responsible for 

developing a hospital VRE infection: close physical proximity to patients; a long period of 

hospitalization; use of broad spectrum of antibiotics; transplantation; co-morbidities; renal 

failure or hemodialysis; presence of a urinary catheter or instrumentation of the urinary tract 

[9]. Eradication of Gram-negative bacteria of the gut microbiota by antibiotic treatment is of 

great importance for colonization with VRE and an increased possibility of transmission to 

patients in hospital environment. 

VRE strains are not resistant only to vancomycin, but they show resistance to many 

other antimicrobials. Our VRE isolates were all susceptible only to linezolid and 

quinopristin/dalfopristin. Some studies reported linezolid resistance in VRE isolated from 

patients in the intensive care units. Linezolid is commonly used to treat VRE bacteriemia, for 

example in the USA [2, 10], but in our country this antimicrobial is not yet widely used. The 

other examined antimicrobials (Figure 3) showed no activity. Some of the uro-isolated VRE 

were susceptible to nitrofurantoin. The sensitivity of VRE strains to nitrofurantoin was reported 

by Zhanel G [8]. 

During the past decade the number of VRE in our specimens was increased, but without 

statistically significant difference for the analyzed period.  

Distribution of phenotypes of vancomycin-resistant enterococci is different, depending on the 

country, but VanA is predominant [6]. Our results are in agreement with these data; vanA was 

present in most of uro-isolated enterococci. 

 

CONCLUSIONS 

 Vancomycin resistance was detected only in Enterococcus faecium and Enterococcus 

gallinarum isolated from human samples 

 All examined strains of vancomycin resistant Enterococcus faecium were susceptible 

to linezolid and quinopristin/dalfopristin  

 VanA resistance was the most commonly detected type of resistance in our isolates 

from urine samples (61 of 63 tested strains) 

 VanB resistance was detected in only two vancomycin resistant Enterococcus faecium 

isolated from urine samples 
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ABSTRACT 

Intracranial aneurysms are abnormal dilations of the intracranial vessels at the weak spot of 

arterial wall. Rupture of intracranial aneurysm can cause intracerebral hematoma, intraventricular 

hemorrhage, rarely subdural hematoma. Evaluation of effectiveness of endovascular treatment of 

intracranial aneurysm as minimal invasive treatment and assessment of result after endovascular 

treatment for complete occlusion, residual neck or residual aneurysm.  

The study population included 57 patients referred to the University Clinic of Radiology in 

Skopje, R. Macedonia for endovascular treatment during the period January 2015 to May 2018. This 

study included 32 females and 25 males, ranging in age from 25 to 74 years. 

From total 63 treated IA 33 were ruptured and 30 unruptured, 7 patients was with multiple 

aneurysm, 5 with 2 and 2 with 3 aneurysms. In this study 34 aneurysms were treated with coiling, 7 

aneurysms with stent, 2 aneurysms with flow diverter and complex aneurysms with combined 

technique, 3 with balloon assisted coiling, 13 with stent assisted coiling and 2 with flow diverter assisted 

coiling. Two patients with giant aneurysms were treated with occlusion of parent artery after positive 

balloon occlusive test. 

Endovascular therapy is a minimally invasive procedure since it’s associated with less risk 

of bad outcomes, shorter hospital stays and shorter recovery times compared with surgery. 

Keywords: intracranial aneurysm, coiling, intracranial stent, flow diverter, endovascular 

treatment   

 

 

INTRODUCION 

Intracranial aneurysms (IA) are abnormal dilations of the intracranial vessels at the weak 

spot of arterial wall. Usually they arise at the arterial bifurcations, but may arise from the lateral wall or 

at branch points of larger vessels, rarely can occur at the origin of small perforators. Most of the 

intracranial aneurysm are true aneurysm and vast majority are saccular or berry aneurysm, although it 

can be fusiform, mycotic, dissecting aneurysm or side wall-blood blister.  

Spontaneous rupture of IA typically results in subarachnoid haemorrhage (SAH) and 10 % 

of patients die before reaching the hospital. Rupture of IA can cause intracerebral hematoma, 

intraventricular hemorrhage rarely subdural hematoma. Unruptured can be symptomatic with mass 

effect of brain stem or causing hydrocephalus, but usually symptoms of cranial nerves dysfunction or 
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palsy. The best available data suggest that previously unruptured aneurysms carry a risk of hemorrhage 

of about 1-2 % per year, depending on size, location and other risk factors. The presence of multiple 

aneurysms and a family history of subarachnoid haemorrhage also raise the risk of rupture. The primary 

goal of treatment of cerebral aneurysms is to prevent future rupture. Rupture of an intracranial aneurysm 

is a diagnostic and therapeutic emergency, which requires multidisciplinary management involving 

neuroradiologists, neurosurgeons and neurology intensive care physicians [1]. Multiple aneurysms and 

a family history of subarachnoid hemorrhage increse the risk of rupture. An untreated ruptured 

aneurysm is at high risk of rebleeding [2, 3]. This new rupture may occur very early or several days 

later. Risk increases over time and the cumulative risk at 4 weeks is 40% [3]. Rebleeding is associated 

with a poor prognosis and high morbidity and mortality [3]. In the ISAT trial, 59% of patients who 

suffered an early rebleed died [4]. According to current guidelines, the aneurysm should be excluded 

promptly, within 72 hours and if possible within 48 hours.  

Endosaccular coil embolization was introduced in 1991 by Guglielmi detachable coil (GDC), as 

minimally invasive technique in the treatment of  IA [5, 6]. Coil embolization of very wide-necked or 

so called complex IA is technically challenging since the coils may protrude from the aneurysm into the 

parent artery. Intracranial stents, initially launched in 2002, were developed to provide additional 

support and remodeling of the aneurysm neck, and the concept of parent artery reconstruction was 

further advanced with flow-diverting stents introduced in 2008 [7- 12]. Goal of endovascular treatment 

(EVT) is complete exclusion of the aneurysm from the flow of blood. 

  This technique has gradually overtaken surgical clipping as the first line management of a 

ruptured aneurysm in light of the results of the International Subarachnoid Aneurysm Trial (ISAT), 

which compared the two techniques [4, 13, 14]. The indications for surgery are primarily limited to the 

treatment of ruptured aneurysms causing compressive hematomas, which need to be evacuated. The 

other main indication, aneurysms which are not accessible to endovascular treatment, is uncommon. 

The relative risk of death or significant disability at one year for patients treated with coils was 22.6 % 

lower than in surgically-treated patients. The ISAT trial is the only randomized multicenter international 

trial that has compared surgery to endovascular coiling for ruptured intracranial aneurysms. Its results 

supported endovascular treatment and showed a significant reduction in the risk of dependency or death 

at 1 year [4].  

  Endovascular techniques can be divided into: parent artery reconstruction with coil 

deposition (primary coil, balloon-assisted coiling, stent-assisted coiling, and other new techniques such 

as neck reconstruction devices and intraluminal occlusion devices); reconstruction with flow diversion 

(FD); and deconstructive techniques with involving parent artery sacrifice with or without bypass. 

Currently, EVT is considered to be the first line treatment for intracranial aneurysms by most groups. 

Aim 

Evaluation of effectiveness of EVT of IA as minimal invasive treatment and assessment of 

results after EVT for complete occlusion, residual neck or residual aneurysm.  

Analysis of rate of complication of EVT of aneurysms.   

 

MATERIALS AND METHODS 

The study population included 57 patients referred to the University Clinic of Radiology in 

Skopje, R. Macedonia for EVT during the period January 2015 to May 2018. This study included 32 

females and 25 males, ranging in age from 25 to 74 years. 

In the study 57 patient were included for EVT of IA on anterior circulation where 7 patients 

were with multiple aneurysm. In total 63 aneurysms were treated. All interventions were done on Digital 

subtraction angiography machine Shimatzu at University Clinic of Radiology in Skopje, R. Macedonia. 

https://www.sciencedirect.com/science/article/pii/S2211568415002090
https://www.sciencedirect.com/science/article/pii/S2211568415002090
https://www.sciencedirect.com/science/article/pii/S2211568415002090
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Materials used in minimal invasive EVT of IA are: Introducer short 11 cm and long 90-110 

cm, 5 or 6 F;  diagnostic catheters (vertebral, simpson 1, 2, 3); guidewires 25-35 strait or angled tip with 

different softness;  guiding catheters 5-6 F with different tip; intermediate catheter for distal navigation 

and support; microcatheters 010-028’’; microwire 010-014“ and platinum coils - spirals with different 

length, diameter of spiral in 2D and 3D and different softness, coated with hydrogel or other expanding 

materials. For wide-neck and complex aneurysms intracranial stents; balloons for occlusion and 

remodeling; flow diverters which are stents with smaller gaps in the mesh, device for flow diversion of 

blood without occlusion of perforators, but occlusion of aneurysmal sac; Inform consent for this tape of 

treatment from patient or family. 

Anesthesiology and Neurosurgery evaluation; blood test, hemostasis, aPTT and aggregation 

test if stent or flow diverter is planed with previous preparation 1-5 days double antiplatelet therapy. 

Depending of clinic of the patient (ruptured or unruptured) most of the interventions in the 

last three years were done in IV anesthesia and small number in general anesthesia.  First step is in 98% 

femoral access (puncture of one and rare two femoral artery); rarely radial access in situation (exp. 

Leriche syndrom or aortic-bifemoral bypass) and placing short introducer-sheath, sometimes long 

sheath for support.  

Diagnostic catheter, guidewire and exchange with guide catheter witch is placed in ICA extra cranial. 

Continuous flash of guiding (saline plus 5000 IE heparin drop by drop). 

  Introducing the micro catheter together with micro guidewire with shaping of the tip or pre-

shaped, same on contiuous flash. After placing the tip of the microcatheter in the aneurismal sac, 

microwire is removed and coiling starts, first with 3D or framing coil and after smaller than first one 

usually helical 2D or 3D from normal to soft and super soft. The goal is to achieve dense packing of the 

sac without remnant neck or inter-coil gap fillings with contrast. 

If there is a need of balloon assistance, balloon catheter is introduced through same guide catheter 

positioned on the neck of the aneurysm inflated in the moment of placing and packing the coils. 

  In stent assisted coiling two techniques are available: placing the micro catheter in the sac 

and another distal in parent artery with stent that is half opened over the neck, then coiling and full 

deploying of stent after removing the first micro catheter; the other technique is placing and full 

detachment of stent and throughout gap of stent wall, placing the micro catheter with guidewire in the 

sac and coiling the sac.   

While using the flow diverters for support and specific deployment, application of intermediated 

catheter is needed for distal access and stability.  

  If there is a sufficient cross filling from Willis circle or anastomosis after balloon occlusion 

test of 30 minutes without neurological deficit usually in giant aneurysms, proximal occlusion of parent 

artery is recommended treatment. 

 

RESULTS 

From total of 63 treated IA, 33 aneurysms were ruptured and 30 aneurysms were unruptured, 

7 patients were with multiple aneurysm, 5 patients were with 2 and 2 patients with 3 aneurysms. In this 

study 56.1% were female and 43.9% were male patients. The diameter of the aneurysms was in range 

of 3 mm to more than 25 mm.   
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According to the location, the aneurysms in this study on anterior circulation were divided: 

on internal carotid artery (ICA) segment C4/C5 (cavernous and clinoid segment) 9 aneurysm were found 

(14.3%); on ophthalmic C6 segment there were 9 aneurysms (14.3%); on communicating segment C7/T 

there were 14 aneurysms (22.2%); MCA/M1/M2/MCA bifurcation/trifurcation were 16 (25.3%); 

Acom/pericallosal complex 15 aneurysms were found (23.8%). 

 

Table 1. Type of applied EVT techniques 

Coils Stent Stent and 

coils 

Flow 

diverter 

Flow 

diverter 

and coils 

Balloon 

assisted 

coiling 

Occlusion of 

parent artery 

34 (53.9%) 7 (11.1%) 13 (20.6) 2 (3.17%) 2 (3.17%) 3 (4.76%) 2 (3.17%) 

 

Table 2. Grading of the occlusion of the aneurismal sac 

Total occlusion Residual 

neck 

Residual aneurysm Left to thrombose/stasis Previously 

threated-

recurrence 

Internal gap Along the 

wall 

Coil Stent/FD  

39 (61.9%) 6 (9.52%) 4 (6.34%) 1 (1.58%) 3 (4.76%) 6 (9.52%) 4 (6.34%) 

 

We have obtained good results in treated aneurysms with complication rate equivalent to world 

published numbers: morbidity 3-10% and mortality 1-2%. Complications during procedure are 

the following: thrombemboliy in 3 patients resolved, in 2 patients with tirofiban and in 1 patient 

with thrombectomy - solitere without disability but in one small distal infarction out of motor 

zone. Angiospasm was found in 5 patients and it was resolved spontaneously or with 

nimodipine. Rupture was found in 1 patient and instent thrombosis in 2 patients, but with 

sufficient cross filling. Migration in 3 patients: coil-catch with microsnare, one stent and one 

FD migration in aneurysmal sac. Complications after procedure: in 2 patients with neurological 

deficit due to infarction and 1 patient died because of rupture, hydrocephalus and diffuse 

angiospasm. Two of the patients with complication were with previous ruptured aneurysm.  
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Fig. 1. Ruptured aneurysm of right Pcom(semifetal PCA) treated with coils-complete occlusion 

 

                                  

Fig. 2. Clipped right Acom aneurysm aa20 recurrence, treated with coils- total occlusion 

 

                                           

Fig. 3. Carotid stenting and Aneurysm of left MCA bifurcation treated with baloon assisted 

coiling-residual neck 
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Fig. 4. Unruptured aneurysm of right ophthalmic segment treated with flow diverter and coils-

left to thrombose  

 

              

             

Fig. 5. Ruptured right Pcom aneurysm treated with coiling: thromboembolism of distal M1 

with recanalisation; continued coiling-total occlusion; venous faze-distal emboli M3/M4 

without neurological deficit 
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Fig. 6. Unruptured Giant aneurysm on right ICA, cavernous segment treated with flow diverter- 

sac stasis  

 

        

 Fig. 7. Ruptured aneurysm of Acom from right ICA treated with stent- total occlusion 

        

 Fig. 7a. Unruptured aneurysm of left ICA treated with stent and coiling- left to thrombose    
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Fig. 8. Residual neck after coiling of ruptured ophthalmic artery and two unruptured aneurysms 

of left ICA treated with stent and bigger one plus coils- left to thrombose  

        

Fig. 9. Ruptured aneurysm of left Acom and C7 unruptured aneurysm, both treated with 

coiling-total occlusion 

 

DISCUSSION 

Approximately 90% of IA arise from the anterior circulation, and 15-30% of these 

patients have multiple aneurysms. Only 10% of the aneurysms are located on posterior 

circulation [1].  

IA on anterior circulation are 90%, ACA/Acom complex- 30-40%; supraclioid ICA and 

ICA/Pcom junction-30%; MCA(M1/M2)-20-30%. Five year cumulative risk of rupture of 

anterior circulation aneurysms: < 7 mm - 0%; 7-12 mm - 2,6%; 13-24 mm - 14,5%; > 25 mm 

- 40% [13].  
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Once an aneurysm has ruptured, the chance of re-bleeding dramatically increases. 

Greatest risk to life is aneurysm re-bleeding although cerebral vasospasm makes a significant 

contribution to overall morbidity and mortality. Management of small aneurysms is 

controversial. Less than 7 mm in maximal diameter aneurysms are statistically unlikely to 

rupture, however there are numerous patients with small aneurysms which have ruptured 

resulting in subarachnoid haemorrhage. It depends of location too, for example aneurysm at 

the branching of communication arteries and posterior circulation has greatest risk of rupture. 

According to the dimensions, IA larger then 25 mm in max diameter are called giant aneurysm. 

Risk of rupture also depends of the form, lobulation or presence of baby aneurysm, focal 

outpouching at any weak point of sac usually at dome [13, 14, 15].  

The Raymond–Roy occlusion classification (RROC) is an angiographic classification scheme 

for grading the occlusion of endovascularly treated intracranial aneurysms [16]. It is also 

known as the Raymond class, Montreal scale or the Raymond Montreal scale. In this scheme 

class I is defined as complete obliteration, class II as residual neck and class III as residual 

aneurysm. The scheme was originally created to evaluate aneurysm occlusion class, and not to 

predict aneurysmal recurrence. 

Class III aneurysms exhibit heterogeneous behavior, with one subset likely to occlude 

over time and another likely to remain patent or to grow. Mascitelli et al.  in 2015 proposed 

a Modified Raymond–Roy Classification (MMRC) or modified Montreal scale, where class III 

is subdivided to reflect progression to occlusion: class IIIa: contrast opacification within the 

coil interstices of a residual aneurysm and class IIIb: contrast opacification outside the coil 

interstices, along the residual aneurysm wall. Mascitelli et al.'s study found that class IIIa 

aneurysms progress to complete occlusion more than class IIIb aneurysms [16, 17]. 

A validation study by Stapleton et al. confirmed that the predictive capability of the RROC was 

improved by the MMRC, showing not only that IIIa occluded more often (53.6% vs 19.2%) 

but that IIIb lesions would also further recanalize more frequently (65.1% vs 27.4%) [16, 17]. 

The two main complications of EVT are thromboembolic complications and aneurysm rupture 

during treatment. Procedural morbidity ranges between 3.7 - 10% and mortality between 0 - 

2.1%.  

CONCLUSION 

Endovascular therapy is a minimally invasive procedure that accesses the treatment 

area from within the blood vessel. This study provides compelling evidence that, if medically 

possible, all patients with ruptured brain aneurysms should receive an endovascular 

consultation as part of the protocol for the treatment of brain aneurysms.  

Endovascular coiling of aneurysms is associated with less risk of bad outcomes, shorter 

hospital stays and shorter recovery times compared with surgery. 
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ABSTRACT  

Background: Having regard all the progress in the field of pediatrics, nowadays heart 

surgery can be performed with excellent outcomes. Serious complications can cause high 

morbidity and mortality rates. This study has been performed in order to determine the 

incidence of morbidity and mortality. 

Materials and methods: During 2013-2015, the retrospective study was performed 

with 65 patients undergoing surgery for congenital heart disease which was reviewed for 

incidence of complications. We used the database of University Clinic for Children's Diseases 

and University Clinic of Pediatric Surgery in Skopje. 

Results: 33 children with complications, have been divided into 2 groups cardiac and 

extra cardiac complications with mean age of 6,5 ± 0,35 (rang 0,5 - 108 months). The first 

group included SVT (6,25 %), AV-block (6,25 %), pacing (6,25 %) and pericarditis (9,3 %). 

In the extra cardiac complications, the most common was bleeding (12,5 %), renal failure (9,3 

%), chylothorax (9,3 %), seizures (9,3 %), reintubation after surgery (15.6 %), sepsis (12,5 %) 

and severe pneumonia (6,25 %). The duration of CPB was 68,32 ± 31,9 minutes, the duration 

of MV was 2,04 ± 2,42 days, and ICU stay was 3,90 ± 3,45. The incidence of mortality was 

9,2 % whereby the most common was sepsis, reoperations for previous lung chronic diseases 

and renal failure.  

Conclusion: Prolonged duration of CPB, duration of MV and ICU stay, are significant 

risk factors for the increased number of cardiac and extra cardiac complications. It is necessary 

to apply the measures and careful monitoring of patients to minimize these effects. 

Keywords: congenital heart disease, cardiac surgery, complications  

 

INTRODUCTION 

The field of pediatric and neonatal cardiac surgery has witnessed major advances in the 

last 30 years [1,2]. Most of the surgical centers in the world have reported excellent outcomes 

for neonatal cardiac surgery. This has become possible because of the technologic refinements 

and development of devices, improved multidisciplinary expertise, and advances in the 

understanding of the pathophysiology and natural history of CHD [3]. 

Congenital cardiac diseases are the second most important cause of childhood 

morbidity and mortality. The incidence is about 5-6 % in the largest cardiac surgery centers. In 

our country, during cardiac surgery missions the incidence of mortality was 9,2 %. The most 

common mortality identified was sepsis, than, previous lung chronic diseases, renal failure etc.  

Postoperative cardiac and extra cardiac complications in  pediatric cardiac surgery have been 

reported and contribute to morbidity and mortality, duration of cardiopulmonary bypass (CPB), 

duration of mechanical conventional ventilation (MV), duration of intensive care unit stay ( 

ICU stay ), cost, and quality of life after pediatric cardiac surgery [4,5].  

One of the main procedures during an open-heart surgery is the use of cardiopulmonary bypass 

(CPB). The safety of cardiopulmonary bypass has improved significantly over the years. 

Besides it, the major risk itself includes inadequate perfusion of organs or tissues, activation of 
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a systemic inflammatory response, and embolisation of air or particles. Especially, concerning 

is potential of embolisation to the brain, but this risk should be quite low - less than one percent 

in most cases. Activation of inflammatory response causes cardiac and extra cardiac 

complications with reduce of cardiac output, atrioventricular  node block, miocarditis, 

arrhythmias (requiring temporally or permanent pacing), than lung complications, worsening 

of renal and liver failure, sepsis, bleeding, vascular damage, neurological complications such 

as seizures and loss of consciousness, need of reintubation after surgery etc [6,7]. 

The purpose of our study was to confirm the complications in the postoperative period 

and to study the correlation of cardiopulmonary bypass (CPB), the duration of mechanical 

ventilation, postoperative ICU stay, when these complications occure. 

 

MATERIALS AND METHODS 

In the retrospective study of 65 children with an age range of 6,5 ± 0,35  (rang  0,5 - 

108 months) were reviewed from complications which occurred after heart surgery in 

congenital diseases. The data base include: age, gender, diagnosis, type of surgery, duration of 

CPB, duration of MV, ICU stay. 

Database containing a list of registered complications after surgery. Postoperative 

complications were divided into 2 groups; first group cardiac and second extra cardiac 

complications. The group with cardiac complication includes supraventricular tachycardia - 

SVT, atrioventricular block - AV-block, pacing, and pericarditis. The second extracardiac 

group of complications includes chylothorax, bleeding, renal failure, pneumonia, seizures, 

sepsis, and the need for repeated surgery and the need for endotracheal intubation. 

 

RESULTS 

In this study, 65 patients have been studied, 31 male children (48 %) and 34 (52 %) 

female children. The age range was 6,5 ± 0,35 (rang  0,5 - 108 months). The duration of CPB  

was with an average of 68,32 ± 31,9 min. (range 10-190 min.) in open surgical procedures. The 

duration of MV was 2,04 ± 2,42 days (range 1-12 days), and the ICU stay was 3,90 ± 3,45 

(range 1-17 days) (Table 1). 

Table 1. Demographic characteristics of operated children 

 mean ± SD number percent % p -value 

age ( months ) 6,5 ± 0,35    65  p < 0,1 

male  31 48   

female  34 52   

duration of CPB ( minutes) 68,32 ± 31,9 65 100   p < 0,01 

duration of MV ( days) 2,04 ± 2,42 65 100   p < 0,01 

duration of ICU stay (days) 3,90 ± 3,45 65 100   p < 0,01 
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Table 2. Types of congenital heart deseases 

Congenital heart diseases number percentage % 

VSD                  24           37 

ASD                  13           20 

CAV                  5             7.69 

TGA                  4             6.15 

TOF                  14           21.5 

Stenosis v.mitralis                   1             1.53 

Stenosis v. aortalis                  2             3.07 

DORV                  1             1.53 

Anomalous pulmonary venous return                  1             1.53 

VSD-Ventricular septal defect, ASD-Atrial septal defect, CAV - Canalis atrioventricularis, 

TGA – Transposition of the great arteries, TOF-Tetralogy of Fallot, DORV - Double outlet 

right ventricle. 

 

A cardiac surgery with a thoracotomy and a cardiopulmonary bypassis were made. VSD 

correction was made with intraventricular patch , the ASD ( closure the patch defect), the TOF 

(closure the VSD with patch, resection of right ventricle outflow tract obstruction, with or 

without setting a transcanal patch), TGA (Rashkin - atrioseptectomy, and then switch to 

Janten), CAV (closure the atrial and interventricular septum with patch and mitral valve 

plastics), DORV (closure of the VSD with patch and replasement of aorta to the left ventricle), 

and Anomalous venous infusion of the vv. pulmonales ( reinplatation of abnormal veins in the 

left ventricle).  

A total of 33 children (50,7 %) of the cases had complications after surgery. 

Complications were divided into 2 groups: withcardiac and extra cardiac complications. The 

first group included SVT (6,25 % ), AV-block ( 9,3 %), pacing ( 6,25 %) and pericarditis ( 6,25 

%). Among those with  extra cardiac complications, the most common was bleeding (12,5 %), 

renal failure 3 (9,3 %), followed by chylothorax 3 (9,3 %). Among those with neurological 

complications most common  were seizures 3 (9,3 %). 15.6 % of the cases required reintubation 

after surgery, 12,5 % of them suffer from infectious complications with the clinical picture of 

sepsis and 6,25 % had a severe pneumonia ( Table 2 ). 
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Table 3. Complications and mortality after cardiac surgery in pediatric population  

 

Complications and mortality number percentage % Number of 

mortality  

percentage 

% 

cardiac  9 28.13    

STV  2 6.25    

pacing 2 6.25    

AV-block 2 6.25    

pericarditis 3 9.3    

extra cardiac 23 71.87    

renal failure  3 9.3 2  6.25 

chylothorax 3 9.3    

pneumonia 2 6.25    

seizures 3 9.3    

bleeding  3 9.3    

sepsis 4  12.5  2   6.25 

reintubation and reoperation 5  15.6  2 6.25 

 

This study covers the duration of treatment of the complications occurring during the 

ICU stay. SVT was treated with antiarrhytmic agents (3 days), pacing (5 days ), AV- block was 

treated with beta blockers, calcium channel blockers (4 days ), and pericarditis with diuretic 

and corticosteroids agents (7 days). Treatment of extra cardiac complications followed; renal 

failure was treated with diuretics and correction of electrolytic balance, chylothorax with 

thoracal drenage and low fat milk nutrition, (16 days), seizures with anticonvulsive therapy (2 

days), sepsis with antibiotic therapy (14 days ) and bleeding and reoperation were treated 

immediately in operating room. The mortality percentage in sepsis and reoperation were 6,25 

% (2/65), and in renal failure 6,25 % (2/65). In our study, the presence of postoperative 

complications was significantly associated with a younger age (p < 0,1), with prolonged CPB 

duration (p < 0,01), prolonged mechanical ventilation ( p < 0,01), and prolonged ICU stay (p 

< 0,01). 
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DISCUSSION  

Significant technologic advances have improved outcomes in neonatal cardiac surgery 

over the last few years. The use of cardiopulmonary bypass, is still necessary for the repair of 

many congenital cardiac defects and it can still lead to major morbidity, especially in infants, 

despite a perfect surgical repair [8]. One of the major problems of morbidity is the postoperative 

complications occurring as a result of this procedure and the prolonged duration of MV and 

ICU stay.  

Our study have demonstrated that postoperative cardiac and extra cardiac complications 

occurred in 50,7 % of pediatric cardiac surgery patients, and revealed a greater incidence of 

extra cardiac complications (71,87 %), compared with cardiac complications (23,13 %). The 

complication rate we observed was greater than the previously reported rates of 29% in 

neonatal patients confirmed in the study to Kansy A and al. [9].Cardiac complications, 

arrhythmias such as SVT ( 6,25 % ), atrioventricular node block (6,25 %), and pericarditis (9,3 

%) have been confirmed in several cases, and decreased the cardiac output. Therefore, 48 hours 

postoperative monitoring for heart rytham is very important. Placing the pacing was necessary 

for establishing the normal sinus rhythm. 

High percent of bleeding 9,3 % was one of the reason of reintubation and needed of 

reoperation in the first few days. Long-term bypass, cardiotomy, suction and hypotermia lead 

to haemolysis, blood disorders (thrombocytopenia, increased PT and PTT) and vascular 

complications.  

Another complication was the renal failure seen in 9,3 % of patients. Although, during 

the postoperative ICU stay we used inotropic support, renal failure was manifested as 

decreasing 24 hour urine output as a result of reduced perfusion. In study of Hornik and al. the 

incidence of kidney failure in children after heart surgery was less than 10 percent 10]. 

The postoperative extra cardiac complication in 9,3 % of patients manifested 

chylothorax as an early postoperative injure of ductus thoracicus. Among the neurological 

complications, most of the complications observed were seizures in 9,3 % of patients, and of 

lung complications - pneumonia 6,25 %. According to the study, the incidence of postoperative 

pneumonia in children is relatively uncommon and the incidence of nosocomial pneumonia 

(NP) in children after cardiac surgery varied between 9.6 to 21.5% [11]. The incidence of sepsis 

(12,5%), was in indirect correlation with pneumonia.  

The postoperative complications occurred in cardiac surgery confirmed that the 

established outcome measures, longer CPB duration, the duration of MV and ICU stay, are 

significantly correlated with the increased number of cardiac and extra cardiac complications. 

By increasing the experience in this area, neonatal and pediatric cardiac surgery can be 

performed with excellent postoperative outcomes. The postoperative complications are one of 

the main reasons for considerable morbidity and mortality, and the improvements in the 

postoperative period practices will improve the surgical outcomes further in this challenging 

age group. 
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ABSTRACT 

Background: Neonatal sepsis remains a serious complication, especially among 

preterm infants. Neonatal sepsis is divided into early- and late-onset sepsis, based on timing of 

infection and presumed mode of transmission. Early - onset sepsis is defined by onset with in 

the first week of life, to infections occurring in the first 72 hours due to maternal intrapartum 

transmission of invasive organisms. Late - onset sepsis is defined as infection occurring after 

one week and is attributed to pathogens postnatally acquired. 

Materials and Methods: We have investigated neonatal sepsis in our NICU from 1 

January till 31 December 2017, for one-year period, in order to determine mortality associated 

with sepsis and to identify the dependent predictors for morbidity and mortality. A total 216 

infants were admitted in the NICU. Data were collected regarding the primary reason for 

NICU, maternal condition, gender, gestational age, length of NICU stay, duration of MV and 

non-invasive ventilation, using of umbilical catheter, and peripherally vein line. 

Results: Early - onset sepsis was detected in 15 neonates (12 %) within the first 72 

hours. Late - onset sepsis was detected in 18 neonates (3,2 %) after 72 hours. Premature infants 

23 (70 % range 26 - 37 gestational age) were more exposed to sepsis than term infants 10 (30 

%; range 38-40 gestational age). 15 neonates (45,5%) were exposed to the early - onset sepsis, 

and 18 neonates (54,5%) were exposed to late-onset sepsis. The most frequent isolates were 

Staphylococcus aureus 7 ( 21,2 %), followed by Acinetobacter  6 (18,1 %), Meticillin- resistant 

Staphylococcus aureus 5 (72 % from total 7 Staphylococcus aureus) and Staphylococcus 

epidermidis 5 (15,1%), followed by Klebsiella pneumoniae 2 ( 6,06 % ), Serratia 2 (6,06 %) 

and Pseudomonas aureginosa 2 (6,06 %). Late - onset sepsis was significantly more common 

in premature infants. We confirmed that neonatal sepsis resulted with increase duration of 

NICU stay and duration of MV. Early diagnosis, followed by appropriate antibiotic treatment, 

short hospital stay and restricted use of invasive devices should be the aims to reduce the risk 

of late - onset sepsis during the stay in the NICU. 

Conclusion: Neonatal sepsis is a major cause of death in infants despite sophisticated 

neonatal intensive care. Early and adequate antibiotic therapy decreases the risk of morbidity 

of hospitalized patients.  

Keywords: sepsis, ICU, morbidity, antibiotic treatment, risk factor 
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INTRODUCTION  

 In hospitals the incidence of neonatal sepsis is highest in the neonatal intensive care 

units (NICU), and these are suitable areas for targeting efforts to reduce it. Infection rates are 

standard indicators of quality and safety in all the healthcare settings all over the world and 

their monitoring is increasingly regarded as an important contributor to safe and high-quality 

healthcare [1].  

Blood culture remains the gold standard in diagnosing causative pathogens; however, 

the average time to detection of positive cultures is 16 hours and may be as long as 24 to 48 

hours is increasing the risk of complications. For this reason, those with suspected sepsis are 

commenced on empiric antibiotic therapy until sepsis can be ruled out. [2]. 

Various fetal, maternal and NICUs environmental factors contribute toward causing 

infections in newborns. Apart from poor skin integrity and the immature immune system, some 

of the fetal factors that predispose neonates to infections are: low birth weight, gestational age 

and Apgar score, prolonged hospital stay, invasive procedures such as endotracheal intubation, 

placement of umbilical catheter, peripherally inserted central catheters ( PICC) and 

peripherally vein line, preparation of parenteral nutrition, lack of adequate hand washing by 

the hospital personnel and indiscriminate use of antibiotics [3,4,5].  

Diagnosis of sepsis in neonates is challenging due to nonspecific signs and symptoms. 

The clinical features include systemic signs of infection such as fever, hypothermia, 

tachycardia, jaundice, failure to thrive, lethargy, irritability, and restlessness. In addition, 

laboratory diagnosis until recently was time-consuming. This therefore necessitates the 

initiation of empirical antibiotic therapy pending a definitive diagnosis. 

Some of the maternal factors that predispose neonates to infections are: the premature 

rupture of membrane, maternal fever within two weeks prior to delivery, urinary infections, 

meconium-stained amniotic fluid, foul smelling liquor and instrumental delivery, etc. [6].  

According the outcomes and database of many hospitals in the world, the vast majority 

of infections were caused by Gram-positive organisms (Staphylococcus and Spreptococcus 

pneumoniae) over 70%, and Gram-negative organisms (Klebsiella, Enterococcus, Proteus 

mirabilis and Pseudomonas) over 20% [7,8].  

There is difference between neonatal sepsis rates in low-middle income countries and 

high-income countries. Rates in low-middle income countries are two to three times higher, 

than those of high-income countries. In high-income countries, sepsis surveillance plays a 

major role in infection control as it is essential for decreased of morbidity and mortality at 

NICU [9]. 

The aim of this study is to determinate the incidence, onset, risk factors, and causative 

agents associated with neonatal sepsis. Also to promote a strategy to reduce the rate of neonatal 

and hospital infections and need for aggressive antibiotic therapy. 

 

MATERIALS AND METHODS 

 A retrospective study to the tertiary care neonatal unit (NICU) at the University 

Pediatric Clinic in Skopje performed from 1 January until 31 December 2017. During the study 

period of one year, a total of 216 neonates were admitted in NICU. 

Neonatal sepsis was classified as early onset sepsis with positive culture within the first 

72 hours of life, and late - onset sepsis with positive blood culture obtained after 72 hours of 

life with clinical signs of sepsis. Neonates with clinical or laboratory signs suggestive of sepsis 

but with negative blood cultures or contaminated blood cultures without clinical or laboratory 

signs of sepsis were excluded.  

 Blood cultures were confirmed at the Institute of Public Health of the Republic of 

Macedonia. We used automated method with BacT-Alert system. The positive results are 
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processed with standard microbiological techniques and methods such as automated Vitek-2 

system for identification of microorganisms and determining their resistance to antimicrobials. 

 Blood cultures were performed on neonates with a positive history of obstetric risk 

factors (chorioamnionitis, prolonged rupture of membranes) or those who presented clinical 

signs of suspected sepsis, such as apnoea, lethargy, respiratory distress, jaundice, hypotension, 

poor feeding, glucose imbalance, and seizures. Blood cultures were obtained by peripheral 

puncture. A sterile 0.5 ml blood sample was sent for culture prior to commencing antibiotic 

therapy. The growth of bacteria within 48 h after blood culture was considered clinically 

significant. Pathogenic bacteria were identified using standard conventional microbiological 

methods. 

For obtaining information we used the clinical database. It included obstetric risk 

factors for infection, antenatal care, duration of NICU stay, gender, birth weight, gestational 

age, duration of non-invasive ventilation and mechanical ventilation, duration of NICU stay, 

umbilical catheterization, peripherally vein line and duration of parenteral nutrition.  

 

RESULTS  

Two hundred and sixteen neonates were admitted in NICU and in 33 neonates, neonatal 

sepsis was confirmed. Out of them, 54,5 % (18/33) were male, and 45,5 % (15/33) were female. 

A total of 33 neonates were suspected for neonatal sepsis; 15 (45,5%) of them were 

suspected to have early-onset sepsis, while the remaining 18 (54,5%) were suspected to have 

late-onset sepsis.  

The overall incidence of neonatal sepsis was 15,2 % (33/216). The incidence of sepsis 

among preterm neonates was 70% ( 23/33)  compared to term neonates, for whom the incidence 

was 30 % ( 10/33). 

The following risk factors were significantly associated with microbiologically 

confirmed sepsis in the multivariate analysis: antenatal maternal condition (infections and 

premature rupture of membranes), gestational age, preterm neonates with lower birth weight 

were more exposed to sepsis than term infants (67% versus 33 %). The details are shown in 

Table 1. 
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Table 1. Multivariate analysis of neonatal and maternal characteristics associated with neonatal 

sepsis in study of 33 neonates 

 

 

number 

or median range 

percentige ( % ) 

male gender 18 54.5 

female gender 15 45.5 

antenatal maternal condition 

infection 15 45.5 

premature rupture of membranes 7 21.2 

gestational age in weeks 38.3 ( 27 - 40 )  

27 - 30 6 18.1 

28 - 32 7 21.2 

33-38 10 33 

> 38 10 30.3 

birth weight ( g) 

1000-1500 5 15.1 

1501 - 2000 7 21.2 

2001-2500 8 24.2 

> 2500 16 48.5 

early-onset sepsis 15 45.5 

preterm 9 27.2 

term 6 18.2 

late-onset sepsis 18 54.5 

preterm 14 42.4 

term 4 12.1 

The following risk factors of NICU procedures were associated with neonatal sepsis 

such as duration of non-invasive ventilation and mechanical ventilation, duration of NICU stay, 

umbilical catheterization, peripherally vein line (table 2). 
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Table 2. Analysis of NICU procedures associated with neonatal sepsis in study of 33 neonates 

 

 number 

of 

neonates 

median range of 

duration and 

procedures in days 

Range 

(days) 

duration of mechanical 

ventilation 

25                     7         5-15  

duration of NICU stay 33 10 8-11 

duration of non-invasive 

ventilation 

8 5 4-7  

umbilical catheterization 7 13 12-14 

peripherally vein line 26 9 7-10  

 

During the study period, the first-line empiric choice of antibiotic therapy was a third 

generation cephalosporin (Cefotaxime) with an aminoglycoside (Amikacin). Empirical 

antibiotic therapy was initiated according to antibiotic guidelines for NICU and after that it was 

changed according of antibiogram outcomes.  

The most common isolate overall was Staphylococcus aureus in 7/33 (21,2 %), 

followed by Acinetobacter 6/33 (18,1% ), than Meticillin- resistant Staphylococcus aureus 

5/33 (15,1 %) and Staphylococcus epidermidis 5/33 (15,1 %). With a lower percentile of 6,06 

% were Streptococcus pneumoniae, Enterococcus, Pseudomonas aeruginosa, Serratia 

marcescens and Klebsiella pneumoniae. Gram-negative infections were significantly more 

frequent in preterm neonates compared to term neonates and caused the late-onset sepsis (p < 

0,01). Table 3 
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Table 3. Bacterial isolates in study of 33 neonates 

 

Organism 

number of patients 

 

Percentige % 

Gram - positive 21 63.6 

Staphylococcus aureus 7 21.2 

Meticillin- resistant Staphylococcus aureus 5 15.1 

Staphylococcus epidermidis 5 15.1 

Streptococcus pneumoniae 2 6.06 

Enteroccoccus 2 6.06 

Gram - negative 12 36.3 

Klebsiella pneumoniae 2 6.06 

Serratia marcencens 2 6.06 

Acinetobacter 6 18.1 

Pseudomonas aeruginosa 2 6.06 

 

DISCUSSION  

 Sepsis in the neonatal intensive care unit still remains one of the most common causes 

of morbidity and mortality, especially in preterm newborns. Neonatal sepsis is divided into 

early-onset (defined as the onset of sepsis within the first 72 hours of life) and late-onset sepsis 

(after 72 hours of life). 

Early-onset sepsis is commonly caused by organisms acquired from the mother’s 

genital tract around the time of delivery (Gram-positive organisms like group B streptococcus 

and enteric Gram-negative organisms, predominantly Escherichia coli and Klebsiella 

pneumoniae) [10, 11]. 

Late-onset sepsis is usually caused by pathogens acquired during the course of 

hospitalization or during delivery, including Coagulase-negative staphylococcus (CoNS), 

Staphylococcus aureus, Enterococcus species, and Enterobacteriaceae [12]. 

Blood culture is still the gold standard for definitive diagnosis of neonatal sepsis, in 

spite of some drawbacks of blood cultures, low sensitivity and possible contamination. 

Analyzing several studies during the years, several risk factors that interfere in the onset 

of neonatal sepsis have been identified.  Maternal genitourinary infections and premature 

rupture of fetal membranes were the main gestational risk factors involved in neonatal sepsis 

[6, 13].  

They are very closely related to early-onset sepsis and associated with higher neonatal 

mortality and morbidity [14]. 
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Usually, these conditions contribute to preterm labor with all risks of uncertain 

outcomes. In a study of Levine, a 3,5 times increased risk of a sepsis in a premature rupture of 

membranes in premature neonates was reported [15]. 

Previous studies have shown that a low gestational age and very low birth weight were 

the most prevalent predictive factor for neonatal sepsis [16]. 
The factors related to the NICU setting include the average length of the NICU stay, duration 

of MV, and non-invasive ventilation, use of invasive devices such as umbilical catheter, peripherally 

vein line, which are aggravated by the immunological immaturity of the newborns. The extensive use 

of invasive devices for caring for the immunologically immature neonates especially preterm is the 

main cause of sepsis [17]. 

In our study, a number of preterm neonates is twice as high as than the number of term neonates 

and the incidence of neonatal sepsis in preterm is nearly two times higher than in term neonates (69, 7 

% versus 30,3 %). 15 of them were male (54,5 %), and 13 (45,5 %) female. 

Maternal infections (45,5 %), and premature rupture of fetal membranes (21,2 %) were most 

common main risk factors for neonatal sepsis.  
 

We confirmed that premature neonates with birth weight 1500-2500 g. are most 

sensitive and most vulnerable to neonatal sepsis. As we said in our study, the incidence of late-

onset sepsis was higher in preterm neonates than in term neonates with early-onset sepsis. This 

finding is similar to other previous studies [18]. 

The environment and medical devises in the NICU increased the risk of neonatal sepsis 

and it is, therefore, no surprise that the NICU stay duration, duration of MV, non-invasive 

ventilation, duration of using umbilical catheters and peripherally vein line are associated with 

an increased risk of sepsis. The NICU stay duration was associated with an increased risk of 

neonatal sepsis. The NICU is considered to be important focus areas for follow the conditions 

and treatment of neonates. In our study the median duration of the NICU stay was 10 days 

(range 8-11days) (p > 0,01). 

In relation to the risk factors for neonatal sepsis in several studies, was found high rates 

of MV and CPAP. Confirming this data, other researchers show that the use of MV is associated 

with a higher risk of late-onset sepsis [5,19]. 

One Brazilian study showed that newborns that developed sepsis were more exposed 

to invasive procedures, including the use of MV, PICC, and 80% of the newborns with 

diagnosed sepsis underwent MV [20]. 

In our study, the median duration of MV was 7 (5 - 15) days and median range of 

duration of non-invasive ventilation was 5 (4-7) days (p < 0,01). The risk of late-onset sepsis 

increases as the number of MV days increases. One multicentre research trial in America 

showed that 50% of the newborns that underwent MV for 28 days or more developed late-onset 

sepsis, while only 9% of the newborns that underwent MV for 7 days or more developed late-

onset sepsis [7]. 

One study conducted in Norway showed that neonatal sepsis was more frequent among 

the newborns who used CPAP in the first 24 hours than among the newborns who underwent 

MV for the same period. The reason, according to the authors is nosocomial, since after the 

third day of age, the upper airways of newborns are colonized by Staphyloccocus aureus, while 

the lower airways of intubated newborns are considered sterile [21]. 

Most of the neonates used umbilical catheters and peripherally vein line for many days, 

which is the key risk factor for neonatal sepsis. In a few studies of the risk factors for neonatal 

sepsis, it was found that there were more cases of infection among the neonates who were 

submitted to umbilical catheters for more than 11 days (76.2%) than among the newborns who 

were not submitted to umbilical catheters (23.8%) (p < 0.0001). Consequently, umbilical 

catheters in that study were considered a significant predictor for neonatal sepsis [22]. 
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In our study, the median duration of using umbilical catheters was 13 (range 5 - 15) 

days and the median duration of peripherally vein line was 9 (range 7-10) days (p < 0,01) and 

we confirmed correlation with the increased rate of neonatal sepsis. 

Most nosocomial infections in the NICU are the result of procedures to preserve the life 

of these neonates, and it is not acceptable to consider these infections as a consequence of 

neonatal intensive care.  

Following several studies during the last few years, Gram-negative microorganisms are 

responsible for 60–70% of blood-culture-positive infections in the neonatal period [23,24,25]. 

In our study, in all neonates admitted to the NICU over a year period, Staphylococcus 

aureus was the leading pathogen of sepsis (21.2 %). Meticillin- resistant Staphylococcus 

aureus and Staphylococcus epidermidis with incidence (15,1 %) and Streptococcus 

pneumoniae and Enteroccoccus spp. with incidence (6,06 %) were the most common 

microorganisms which caused neonatal sepsis. 

Although, in few studies the sepsis caused by Acinetobacter is considered rare, in our 

study it is very common and it has a high morbidity rate. With incidence of 18,1% it is 

considered one of the most resistant microorganisms to the antibiotics that are routinely used 

in the NICU. Late-onset sepsis is predominantly caused by Acinetobacter spp, and the 

antibiotic treatment with Collistin is adequate. Klebsiella pneumoniae (6,06 %), Serratia 

marcenscens(6,06 %), Pseudomonas aeruginosa (6,06 %), were the most common bacteria 

isolated of Gram - negative and responsible for neonatal sepsis. 
The environment and intravascular devises in the NICU increased the risk of neonatal sepsis 

and it is, therefore, no surprise that the NICU stay duration, duration of MV, non-invasive ventilation, 

duration of using umbilical catheters and peripherally vein line are associated with an increased risk of 

sepsis.  

Therefore, it is concluded that identification of the risk factors associated to the diagnosis of 

neonatal sepsis may contribute to interventions and research that helps to reduce neonatal mortality 

resulting from these risks. 
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ABSTRACT 

Background: Cervical cancer (CC) is the second most common cancer in females 

worldwide and first most common cancer of the genital tract. The high incidence of CC cases 

in women from less developed countries remains a global public health issue.   

Objective: To evaluate the knowledge and awareness of CC and HPV infection among 

students in Macedonia.  

Materials and methods: A cross sectional study was conducted on 1007 students 

through a self-developed pre-validated anonymous questionnaire. The questionnaire comprised 

of 52 questions categorized in 4 sections: demographic information, knowledge, prevention 

and risk factors about HPV and CC. The Knowledge section consisted of 10 questions. The 

difference in knowledge about CC and HPV was compared between gender, age, medical 

background (medical students-MS vs. non medical students-NMS), religion and residency. 

Results: The majority of students proved to have general knowledge about CC. Only 

50.2 % of the MS and 25.7% of NMS who have self-reported to know what HPV, answered 

correctly by giving correct definition of HPV. The MS were 2.919 times more likely to provide 

the correct definition about HPV in comparison to NMS. (OR=2.919[95%CI (1.79-4.749)).  

Although most of the students were familiar with the fact of who can be affected by HPV 

(68.6%), the knowledge considering HPV infections in an important number of students 

remains to be generally low. 

Conclusion: Our results showed that there are some gaps and misconceptions regarding 

students’ knowledge about HPV infections. Therefore, different public health strategies, in 

order to provide more effective educational programs for improving knowledge of HPV among 

students are needed.  

Keywords: cervical cancer, HPV, knowledge, students;  

 

INTRODUCTION 

Cervical cancer is the second most common cancer in females worldwide and first most 

common cancer of the genital tract. What presents a global public health issue are the high 

numbers of incidence of new cancer cases in women living in less developed countries – 

445,000 new cases in 2012 (84% of the new cases worldwide) [1]. Cervical cancer is caused 

by sexually transmitted infection with certain types of human papillomavirus (HPV), more 

precisely oncogenic subtypes 16 and 18, which are believed to cause 70% of the precancerous 

and cancer lesions of the reproductive systeM [1,2].  
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The, human papillomavirus is the most common sexually transmitted disease.  HPV is 

transmitted only by skin-to-skin contact, both in men and women [3]. It is believed that the 

range of newly infected women worldwide is 2 to 44%. The prevalence rate of over 80% and 

>50% of all the sexually active women show positive results to any HPV testing at one point 

in time [2, 3]. Moreover, 60% of the men in Europe are affected by HPV [4], with substantial 

heterogeneity by country [2]. What is most peculiar about this infection is that most of the 

infections are asymptomatic [5]. Although relatively low, up to 10% of all the infections can 

cause serious health implications, ranging form genital warts to respiratory papillomatosis or 

genital cancer. Hence, several preventive measures are advised against HPV infection, of which 

most notable are education programs, use of condoms during sexual intercourse and vaccine 

prophylaxis [6]. Interestingly, since the introduction of the HPV vaccine in 2006 [7], a 

territorial discrepancy in incidence and awareness is still to be noted, even among the targeted 

groups where the vaccination is fully implemented [8, 9]. In Macedonia, the quadrivalent HPV 

vaccine has been introduced into the national immunization program, since 2009 [9, 10]. 

The aim of this study is to evaluate the knowledge and awareness of cervical cancer and HPV 

infection of students in Macedonia.  

MATERIALS AND METHODS  

Study design and participants  

A cross sectional study was conducted in the period of February to March 2015 among 

students of different academic backgrounds from several Universities in the Republic of 

Macedonia. Data was collected from 1007 respondents (342 males, 665 females, with mean 

age of 20.66±1.811) through a self-developed pre-validated anonymous questionnaire. No 

specific criteria for inclusion or exclusion were made for this study and the questionnaire was 

given to all the students. The participants were approached in between courses, after gaining 

permission from the faculty of record and were administrated the survey. Prior to filling out 

the survey, the students were given a brief introduction on its purpose and anonymity and were 

given instructions how to proceed. For maximum effect, this introductory information was also 

included on the first page of the questionnaire. As the survey was completely anonymous, only 

verbal consent was taken as an ethical requirement and no written consent was necessary. The 

willingness to participate of the students was taken into account and those, who were of 

personal reasons unwilling to participate in the survey, were excused from partaking. 

Survey Instrument 

A questionnaire for the study was designed consisting of 52 questions, which were 

believed to be important on the basis of the topic. The survey was divided in four main sections: 

Demographic information, Knowledge, Prevention and Risk factors about HPV and cervical 

cancer. We pre-validated the survey for clarity and comprehension and revised it upon 

students’ feedback. The survey took approximately 15 minutes to fulfill. For the purpose of 

this study, only the sections Demographics and Knowledge about HPV were analyzed. The 

survey included a brief introduction before every abovementioned section. The questions about 

personal information included questions about Gender, Age, Residency, Field of Study and 

Religion. The Knowledge section consisted of 10 questions. The first 4, were general multiple 

choice questions about cervical cancer and were mandatory for all the participants. The fifth 

question was of a dichotomous type where respondents were asked to self-report their 
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knowledge of what HPV is. There was also an additional mandatory open-end question only 

for the students answering positively to the previous one, evaluating the self-reported 

knowledge of HPV. Respondents were asked to briefly provide their definition of HPV. Their 

answer was then evaluated according to the definition for HPV, proposed by the WHO: Human 

papillomavirus (HPV) is the most common sexually transmitted viral infection of the 

reproductive tract. Most sexually active women and men will be infected at some point in their 

lives. Skin-to-skin genital contact is a well-recognized mode of transmission. Cervical cancer 

is by far the most common HPV-related disease [1].The next four questions were more detailed 

about HPV and only mandatory to people who answered positively on the fifth question.  

Statistical analysis  

For data analysis, International Business Machines Statistical Package for Social 

Sciences (IBM SPSS) version 24 was used. Descriptive statistics was used for processing the 

demographic entries, as well as the knowledge about HPV. The Pearson’s chi-square test was 

used for the analysis of categorical data. The difference in knowledge about cervical cancer 

and HPV was compared between 5 groups: gender (Male and Female), age groups 

(Adolescents (<19years old) and Young adults (>19years old), medical background (Medical 

and Non-medical students), religion (Christian, Muslim and Atheist) and residency (City 

(100.000+ inhabitants), Town (1000-100.000 inhabitants) and Rural (<1000 inhabitants)) [11]. 

The p-value of less than 0.05 was considered statistically significant.  

 

RESULTS 

Presented on Table 1 is the frequency of incorrect answers among all of the participants. 

The lowest percent of incorrect answers was observed for the 4th question (26.0%), while the 

highest number of incorrect answers was obtained for the 8th question. Concerning the issues 

about cervical cancer, participants had higher than 50% correct answers on all questions.  

Table 1. Frequency distribution of incorrect answers among study participants  

Question n (%) of students 

answering incorrectly 

1. Risk factors of cervical cancer are:  437 (43.3) 

2. In your opinion, what place does cervical cancer take among neoplastic diseases in 

your country, concerning morbidity? 

400 (39.6) 

3. In your opinion, what place does cervical cancer take among neoplastic diseases in 

your country, concerning mortality? 

458 (45.4) 

4. Women at what age are at the highest risk of cervical cancer? 262 (26.0) 

5. Do you know what the HPV (Human Papilloma Virus) is? 420 (41.6) 

6. The HPV may infect… ? 187 (31.4) 

7. If the HPV infection occurs in male, the symptoms are .. ? 271 (61.3) 

8. If the HPV infection occurs in female, the symptoms are: .. ? 509 (89.0) 

9. How many HPV infections lead to serious health complications? 484 (82.0) 
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Table 2 represents the differences of the frequency distribution among students according to different study groups. It is of note that higher 

percentage of incorrect answers was seen among medical and non-medical students considering questions 2-4. Hence, medical students showed 

significantly higher knowledge of these questions. Interestingly, non-medical students (65.7%) were able to provide more risk factors for cervical 

cancer when compared to medical students (46.9%).  

Table 2. Frequency distribution (%) of correct responses to question 1 through 4.  

*
Obtained from 

2 
test for comparison of categorical variables; 1Pearson 

2 
= 0.46, df=1; 2Pearson 

2 
= 0.47, df=2; 3Pearson 

2 
= 4.82, df=2; 4Pearson 

2 
= 12.370, df=2; 5Pearson 

2 
= 0.697, df=1; 

6Pearson 
2 
= 1.420, df=2; 7Pearson 

2 
= 1.164, df=2; 8Pearson 

2 
= 1.986, df=2; 9Pearson 

2 
= 35.867, df=1; 10Pearson 

2 
= 46.841, df=2; 11Pearson 

2 
= 24.897, df=2; 12Pearson 

2 
= 18.844, df=2; 

13Pearson 
2 
= 0.792, df=2; 14Pearson 

2 
= 19.792, df=4; 15Pearson 

2 
= 7.668, df=4; 16Pearson 

2 
= 18.365, df=4; 17Pearson 

2 
= 1.765, df=4; 18Pearson 

2 
= 3.470, df=4; 19Pearson 

2 
= 4.841, df=4; 

20Pearson 
2 
= 1.995, df=4; 

Question  
 
 
 
Sample 
size 

1.Risk factors of cervical cancer are: 
 
 

2.In your opinion, what place does 
cervical cancer take among 

neoplastic diseases in your country, 
concerning morbidity?* 

3. In your opinion, what place does 
cervical cancer take among 

neoplastic diseases in your country, 
concerning mortality? * 

4. Women at what age are at the 
highest risk of cervical cancer?* 

n (%) of correct responses 
 

p-value n (%) of correct 
responses 

p-value n (%) of correct responses p-value n (%) of correct 
responses 

p-value 

Gender 1007  

Male  143 (41.8) 
 

 
0.461 

86 (25.1)  
0.472 

68 (19.9)  
0.093 

179 (52.3)  
0.0024 

Female 
 

 294 (44.2) 209 (31.4) 145 (21.8) 400 (60.2) 

Age 1007  

Adolescents 
 

 199 (58.5) 
 

 
 

0.4045 

91 (26.8)  
 

0.4776 

65 (19.1)  
 

0.5597 

188 (55.3)  
 

0.3708 Young Adults 
 

 372 (55.8) 203 (30.4) 147 (22.0) 391 (58.6) 

Field of study 1003  

Medical  230 (46.9) 
 

 
 

0.0009 

188 (38.4)  
 

0.00010 

120 (24.5)  
 

0.00011 

299 (61.0)  
 

0.00012 Non-medical  
 

 337 (65.7) 105 (20.5) 91 (17.7) 275 (53.6) 

Religion 994  

Christian  
 

 415 (55.9) 
 

 
 

0.79213 

235 (31.7)  
 

0.00114 

150 (20.2)  
 

0.10515 

441 (59.4)  
 

0.00116 Muslim 
 

 83 (58.9) 28 (19.9) 35 (24.8) 80 (56.7) 

Atheist 
 

 
 

66 (59.5) 23 (20.7) 22 (19.8) 47 (42.3) 

Residency 1004 

City 
 

 
 

348 (55.2)  
 

0.41417 

193 (30.6)  
 

0.48218 

142 (22.5)  
 

0.30419 

354 (56.2)  
 

0.73720 Town  
 

 
 

219 (59.3) 98 (26.2) 69 (19.0) 214 (58.8) 

Rural 
 

 5 (50.0) 2 (20.0) 2 (20.0) 7 (70.0) 
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Table 3 shows the distribution of self-reported knowledge of HPV among different 

study groups. Namely, statistically significant higher number of positive answers was observed 

in young adults in comparison to adolescents, females against males and medical students 

opposed to non-medical students. (p=0.000). There was no significant difference in knowledge 

between different religions or residencies.   

Table 3. Frequency distributions of self-reported knowledge about HPV among different 

study groups 

Characteristic  

Sample size 

Knowledge  

p-value Know 

n (%) 

Don’t know n 

(%) 

Age 1006    

Adolescents  

 

163 (48.1) 176 (51.9)  

0.0001 

Young adults  

 

423 (63.4) 244 (36.6) 

Gender 1005 

 

   

Male  156 (45.6) 184 (54.5)  

0.0002 

Female  

 

430 (64.9) 233 (35.1) 

Residency 1002 

 

   

City 100.000+  375 (59.6) 254 (40.4)  

 

0.4233 
Town <100.000  

 

201 (55.4) 162 (44.6) 

Rural <1000  6 (60.0) 4 (40.) 

Religion 993    

Christian  

 

443 (59.8) 289 (40.2)  

 

0.1494 Muslim  

 

74 (52.5) 67 (47.5) 

Atheist  

 

59 (53.2) 52 (46.8) 

Field of study 1001    

Medical  

 

374 (76.5) 115 (23.5)  

0.0005 

Non-medical  

 

210 (41.0) 302 (59.0) 

            *Obtained from 
2 

test for comparison of categorical variables; 1Pearson 
2  

= 21.736, df=1; 2Pearson 
2  

= 34.366, df=1; 

                   3Pearson 
2  

= 1.720, df=2; 4Pearson 
2 

= 3.801, df=2; 5Pearson 
2 

= 129.453, df=1; 
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Figure 1 illustrates the difference in the percentage of correct and incorrect answers 

about HPV, by giving a definition of HPV, between medical and non-medical students. The 

medical students are 2.919 times more likely to provide the correct definition about HPV in 

comparison to non-medical students. (OR=2.919[95%CI (1.79-4.749)) 

 

 

                   †Statistically significant (p<0.05), obtained from 
2 

test for comparison of categorical variables;  

  Pearson 
2 

= 19.381, df=1, p=0.000;  

 

Fig. 1. Differences in knowledge about HPV between medical and non- medical students.  

 

The frequency distribution of correct answers among students of different study 

groups, who have self reported to know what HPV is is shown on Table 4.  Significantly 

higher percentage of correct answers was seen in young adults (73.8%) compared to 

adolescents (54.9%), (p=0.000) considering the question evaluating whether both genders 

may get infected by HPV. Interestingly higher percentage of students answered incorrectly 

considering the percentage of serious health complications following HPV infection. 

However, young adults (p=0.005) and males (p=0.000) showed significantly higher 

knowledge considering this question.  
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Table 4. Frequency distribution (%) of correct responses to questions 6 through 9, after self assessed knowledge of HPV.  

 
Characteristic 

 

Sample 
size 

Gender 
 

Sample 
size 

 

Age Sam
ple 
size 

Field Samp
le 

size 

Religion Sampl
e size 

Residency 
 

 
Question 

Male 
n (%) of 
correct 
respons

es 

Female 
n (%)of 
correct 
respons

es 

p- value Adolescents 
n (%) of 
correct 

responses 

Young 
adult 

n (% )of 
correct 

responses 

p-
value 

Medi
cal 

N (%) 
of 

corre
ct 

respo
nses 

Non-
medical 
n (%)of 
correct 
respon

ses 

p-
value 

Christi
an 
n 

(%)of 
correc

t 
respo
nses 

Muslim 
n (%) 

of 
correct 
respon

ses 

Atheist 
n (% 
)of 

correct 
respon

ses 

p-
value 

City 
n 

(%)of 
correc

t 
respo
nses 

Town n 
(%)of 

correct 
respon

ses 

Rural 
n 

(%)of 
corre

ct 
respo
nses 

p-
value 

6. The HPV 
may infect… ? 

595 110 
(68.8) 

298 
(68.5) 

0.9551 595 90 (54.9) 318 (73.8) 0.000
2 

593 263 
(69.9) 

144 
(67.0) 

0.512
3 

584 316 
(70.2) 

42 
(56.0) 

41 
(60.5) 

0.049
4 

541 268 
(70.3) 

132 
(64.7) 

5 
(83.3

) 

0.276
5 

7. If the HPV 
infection 
occurs in 
male, the 
symptoms 

are? 

442 41 
(33.1) 

130 
(40.9) 

0.1306 442 36 (34.3) 135 (40.1) 0.289
7 

440 114 
(40.1) 

55 
(35.3) 

0.314
8 

432 136 
(40) 

10 
(20.8) 

17 
(38.6) 

0.037
9 

439 108 
(37.1) 

59 
(41.3) 

2 
(40.0

) 

0.704
10 

8. If the HPV 
infection 
occurs in 

female, the 
symptoms are: 

.. ? 

572 18 
(11.8) 

45 
(10.7) 

0.14511 572 21 (13.1) 42 (10.2) 0.315
12 

570 36 
(9.8) 

27 
(13.2) 

0.215
13 

562 43 
(9.9) 

8 
(11.3) 

9 
(16.4) 

0.334
14 

568 40 
(11.0) 

22 
(11.2) 

0 
(0.0) 

0.688
15 

9. How many 
HPV infections 
lead to serious 

health 
complications? 

590 45 
(28.7) 

61 
(14.1) 

0.00016 590 21 (13.0) 85 (19.9) 0.005
17 

588 7.6 
(20.2) 

30 
(14.2) 

0.066
18 

579 78 
(17.4) 

16 
(21.9) 

9 
(15.5) 

0.577
19 

586 66 
(17.5) 

36 
(17.7) 

1 
(16.7

) 

0.996
20 

*
Obtained from 

2 
test for comparison of categorical variables; 1Pearson 

2 
= 0.003, df=1; 2Pearson 

2 
= 19.699, df=1; 3Pearson 

2 
= 0.430, df=1; 4Pearson 

2 
= 6.049, df=2; 5Pearson 

2 
= 2.572, df=2; 6Pearson 

2 
= 2.298, 

df=1; 7Pearson 
2 
= 1.125, df=1; 8Pearson 

2 
= 1.015, df=1; 9Pearson 

2 
= 6.594, df=2; 10Pearson 

2 
= 0.710, df=2; 11Pearson 

2 
= 0.145, df=1; 12Pearson 

2 
= 1.010, df=1; 13Pearson 

2 
= 1.540, df=1; 14Pearson 

2 
= 2.194, 

df=2; 15Pearson 
2 
= 0.749, df=2; 16Pearson 

2 
= 16.607, df=1; 17Pearson 

2 
= 3.793, df=1; 18Pearson 

2 
= 3.371, df=1; 19Pearson 

2 
= 1.099, df=2; 20Pearson 

2 
= 0.008, df=2;
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DISCUSSION 

Assessing the knowledge and awareness of cervical cancer, HPV and their mutual 

relation has been a main focus of numerous studies [12-33]. Most of these focus particularly 

on females’ perspectives and do not include comparisons of knowledge between men and 

women [12-17]. Similarly, there are a number of studies that evaluate only the knowledge of 

students with medical background [14, 18-23]. Since HPV is the most common sexually 

transmitted disease worldwide that affects both genders and is the causative agent for cervical 

cancer, [3] the present study includes both male and female participants and also students from 

various academic backgrounds.  

In the present study, the majority of students have answered correctly to most study 

questions. This shows that, great majority of students among all study groups appear to be 

generally informed about the aspects of CC. However, the participants neither showed 

knowledge about the severity of HPV infection symptoms in both men and women, nor the 

number of HPV related serious complications, notwithstanding their socio-demographic 

differences. 48.6% of students expected that symptoms which appear in women due to HPV 

were severe. The majority of students also expected the complications of HPV to be quite 

serious. Similarly, a study from Pakistan presented that 68% of their respondents rejected the 

statement that if infected with HPV, any symptoms may not occur at all [24]. Accordingly, one 

study conducted in the UK reports limited knowledge about the virus among their participants 

(30%) [12], while another study from China illustrates lack of detailed knowledge about HPV 

infection and CC where only 47.2% of the respondents have correctly answered over 10 of 

total 22 questions [18].   

The current study highlights that medical students had significantly higher number of 

correct answers on most questions considering cervical cancer, which was also in accordance 

to some other studies [21, 24-27]. Interestingly, significantly higher percentage of medical 

students (76.5%) than their non-medical counterparts (41%) has self-reported positive 

knowledge of HPV. 

Wardle et al. (2001) have established that respondents most commonly associate five 

risk factors with cervical cancer [28]. Although it was expected medical students to associate 

more risk factors with CC, due to their medical background, in our study significantly higher 

percentage of non-medical students (65.7%) have associated higher number of risk factors for 

CC. As Pitts et at. (2002) showed in their study, high number of sexual partners (67.8%) and 

early age of sexual initiation (60.3%), were among the most frequent answers about risk factors 

for CC [12]. The same risk factors presented as most frequent in the present study as well.  

Contrary to several other studies that Kamzol et al. (2012) reviewed, where poor 

awareness of risk factors was described [29], our study verifies much higher percentage of 

67.7% knowing that CC is associated with multiple risk factors. Several other studies highlight 

low levels of risk factor association among participants [13], low ability for detection of risk 

factors (14) or lack of understanding about risk factors connected to CC [30].  

In a study carried out in Portugal, it was noticed that merely 20.7% of all the students 

knew the correct morbidity rate of CC, and only 17% of mortality, regardless of the academic 

background [31]. In our study, medical students had significantly higher knowledge of both 

morbidity and mortality rates (p=0.000). One study carried out in India, that evaluated 
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knowledge about the incidence of CC among 630 female students has come to a conclusion 

where only 20% of the students have reported its incidence correctly [15]. Another study, has 

reported inconsistent knowledge considering CC incidence [19]. 

Studies in the literature indicate that significant differences in the knowledge about CC 

might be expected between males and females [18, 31]. This might be due to the fact that 

women pay more attention to this issue [18]. Remarkably, in the current study the only 

significance in results where females were more avert is for the age of the highest risk of CC 

(p=0.002).  

In the present study, a significantly higher number in positive answers of self reported 

knowledge about HPV in medical students (76.5%), females (64.9%) and young adults (63.4) 

was noted. (p=0.000). There are several studies in agreement with the results in our study. 

Namely, Medeiros et al. proved significantly higher knowledge scores in female students 

(64.1%), as well as significant difference in knowledge between health and non-health students 

(p<0.001) [31]. Drewry et al. came to conclusion that older women are more likely to be more 

knowledgeable about HPV with odds ratio [OR] 2.54; 95% confidence interval [CI] 1.34, 4.78) 

[17]. Moreover, a study about medical students in South Africa found out that adolescents had 

lower knowledge about HPV, than their older colleagues [20]. 

It is of note that 76.5% of medical students have self reported to know what HPV is, 

but after careful evaluation of the definition given by these students almost 50% of them have 

incorrect answers.  Although 41% of the non-medical students reported to know what HPV is, 

74.3 % of them have failed to provide a correct definition, about what HPV exemplifies for 

them, which lead us to conclude that they have indeed insufficient comprehension of the HPV 

problem.  

Concerning the question of who can be affected by HPV, in the present study, 

significantly higher percent was seen among the majority of the participants (68.6%), which is 

supported throughout the literature [21, 24, 25, 32, 33]. Significantly higher number of correct 

answers among young adults, compared to adolescents was also noted (p=0.000). According 

to Blödt et al. less than 15% of the males knew that HPV can affect both men and women [32]. 

Another study in Belgium discovered statistically significant difference in the comparison 

between medical and non-medical student groups [33]. 

Although the majority of the participants showed less knowledge considering the HPV 

infection related complications, adolescents seemed to be less informed compared to the young 

adults. Namely 87% of them answered incorrectly to the study question. Furthermore, male 

participants of the study presented more knowledgeable about the complications related to 

HPV infection than women (p=0.000). Females reported that HPV related complications were 

much more frequent than the usual nature of the disease and expected higher percentage of 

HPV related complications than men. Particularly, 52.9% of the female respondents answered 

that more than 50% of the HPV infections are followed by serious health complications.  Unlike 

the present study, a study in Portugal showed a significant association between being a female 

student and selecting milder symptoms of HPV infection (p<0.001 in health sciences students) 

[31]. 

It is worth mentioning that our study showed several limitations. This study is of a cross 

sectional design and thus the associations drawn from our results should be interpreted with 
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caution. It used convenience sampling method, and therefore the study sample might not be 

representative of the studied population. However, conclusions drawn from the current study 

could be applied as a solid base for a future more comprehensive research as well as to 

challenge Public Health authorities for improving public health strategies for better and more 

efficient educational and preventive programs concerning attitudes towards cervical cancer and 

HPV.  

In conclusion, our study showed that the majority of students have general knowledge about 

cervical cancer. Although most of the students are familiar with the fact of who can be affected 

by HPV their knowledge considering HPV infections remains to be generally low. Medical 

students have significantly higher knowledge of cervical cancer. Although medical students 

were more able to give a correct definition of HPV, medical background concerning the rest of 

the questions about the general knowledge about HPV infections did not show to have 

important role. Results from our study indicate that there are some gaps and misconceptions 

regarding students’ knowledge about HPV infections.  
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ABSTRACT 
Circular caries occurs in the early childhood (1-1.5 year), immediately after the eruption 

of primary (deciduous) teeth. According to the latest world glossary, this term is also known 

as early childhood caries (tooth decay in early childhood). 

The aim of this study was to examine the mineral content changes at the starting stage-

initial lesion, before and after topical application of fluoride preparation. 

Forty extracted primary incisors–teeth samples were assigned into three groups: I group 

- twenty healthy mandibular incisors, control group: II group - ten untreated maxillary incisors 

with initial lesion - white spot (macula alba), and group III - ten maxillary incisors with initial 

lesion - white spot (macula alba) treated with topical fluoride preparation, with energy 

dispersed spectrometer (EDS).             .  

This study included qualitative and quantitative microanalysis of changes in the mineral 

content of calcium (Ca), phosphorus (P), Ca/P ratio in teeth samples in the three groups. 

The results have shown that the mineral content in individual groups of samples showed 

a significant effect of the topical fluoride treatment by increasing the values of calcium and 

phosphorus in the tooth enamel. This indicates significant remineralization process in the initial 

lesion. In some cases the mineral composition of the enamel reached values similar to healthy 

teeth. 

Timely detection of the decay in its initial stage known as initial lesion-white spot 

(macula alba) and its early treatment with a topical fluoride preparations may completely 

compensate the mineral loss with a full reparation of the initial lesion (restitutio ad integrum). 

Keywords: early childhood caries, enamel, initial lesion, remineralization, fluoride 

treatment, energy dispersed spectroscopy 

 

 

INTRODUCTION 
In the early age of the child (1-1.5 year), immediately after the eruption of primary 

teeth, a special form of tooth decay that affects only primary teeth may occur. Much 

higher prevalence of the circular caries has been reported since the last decade [1-3]. This has 

caused major problems for children, parents and dentists, which require special attention. In 

the latest world caries terminology, this form of tooth decay is known as "early childhood 

caries" [4 -8].  

During the initial phase of the early caries lesion (macula alba), there is a mineral loss 

in enamel underlayers. Calcium and phosphate ions are the first to diffuse from the enamel into 

the oral medium, under the influence of cariogenic hazards [9]. 
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Timely detection and treatment of the early childhood caries [10] is the key to its complete 

elimination.  

The objective of this study was to examine the changes in the mineral content of the 

enamel in the initial stage (macula alba), before and after topical application of fluoride 

preparation. 

 The qualitative and quantitative analyses included:  

- Qualitative and quantitative microanalysis of the content of Ca, P, Ca/P ratio in the 

enamel of primary teeth with circular caries in its initial lesion and comparative analysis of 

healthy primary teeth. 

- Qualitative and quantitative microanalysis of minerals: Ca, P, Ca/P ratio in the enamel 

of primary teeth with initial lesion treated with a topical fluoride treatment and comparative 

analysis with untreated one (teeth with initial lesion). 

  

 

MATERIALS AND METHODS 
The study comprised 40 samples of extracted teeth during their stage of physiological 

change, divided into three groups:  
I group -   twenty healthy mandibular incisors, or control group,  

II group - ten untreated maxillary incisors with initial lesion - white spot (macula alba),  

III group - ten maxillary incisors with initial lesion- white spot (macula alba) treated with 
aminofluoride solution, once a week in a period of six months [1 ml solution aminofluoride 

contained 10 mg fluoride (1%): olaflur (0.925%) and decafluoride (0.075)].  

 The qualitative and quantitative analyses were made at the Institute of Medical 

Diagnostics and Research in the Biomedical and Natural Sciences, at the Faculty of Medicine 

in Nis. The tests were performed with energy dispersed spectrometer (EDS), EDS X-Ray 

Analyser (Qx2000), Link Analytical, 1992, U.K. Applying the EDS System analysis, all 

samples from all groups underwent determination of the mineral content of Ca, P, and Ca/P 

ratio in the enamel [10]. 

Microanalyses with EDS X-Ray analyser are based on the measurement and 

determination of the characteristic X-ray which is generated during the interaction of electrons 

between the primary pencil and the given sample. 

Actually, with the help of the EDS software, based on high peaks it is possible to 

calculate every element in percentage (%).  If we compare the results obtained for the two 

different minerals, we get Ca/P ratio.  

All laboratory testing were done in: 

1.    Healthy enamel  ( mandibular incisors-control group). 

2.    The initial lesion (maxillary incisors of both examined groups).    

3.    Healthy part the surrounding enamel with an initial lesion 

        (maxillary incisors of both examined groups)    

A comparative analysis between the control group and both examined groups was also 

performed. 

            Statistical analyses were made with the statistical program using basic statistical 

methods: Student’s t-test, Analysis of variance (ANOVA) and Tukey HSD post-hoc test. 

The value of p<0.05 was considered to be statistically significant. 
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RESULTS 
The results of the qualitative microanalysis system with EDS are presented with 

diagrams of the obtained peaks of mineral presence. The quantitative microanalyses are 

presented in percentages (%). 

 

1. EDS-qualitative microanalysis of test samples 

      
The results obtained for tested minerals with the qualitative microanalysis system with EDS-

diagrams are shown in Figures 1-3. 

Explanation of EDS-diagrams: 

 X- axis is the energy, ranging from  0 to 20  kilo electron volts,  

Y-axis shows how high is every peak and it is used to see which mineral is present in the 

sample.  

 

Fig. 1. EDS - qualitative analysis of Ca and P in the control group (healthy teeth) - untreated 

sample 
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Untreated sample 

 
     Fig. 2. A) EDS - qualitative analysis of Ca and P in the area of enamel with initial lesion 

                 in untreated sample 

 

 

Treated sample 

  
    Fig. 2. B) EDS - qualitative analysis of Ca and P in the area of enamel with initial lesion in   

                     treated sample 
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Untreated sample 

Fig. 3. B) EDS - qualitative analysis of mineral content of Ca and P in the common 

section - surrounding enamel with initial lesion in treated sample  
 

 

Treated sample 

 
Fig. 3. B) EDS - qualitative analysis of mineral content of Ca and P in the common            

section surrounding enamel with initial lesion in treated sample 
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2. EDS - quantitative microanalysis 
The results from the overall EDS quantitative microanalysis  and the statistically 

analyzed data are presented in Tables 1-3.  

 
Table 1. Content of Ca (%) in the enamel of untreated and treated teeth  

 
Localization  of 

the probe 

 

N  

Content of Ca% 

 

 

 

 

 

Student 

t-test  

Untreated teeth 

 

Treated teeth 

 

Mean 

 

 

±SD 

 

 

 

Mean 

 

 

±SD 

    

 

 

P 

 

Healthy 

enamel of  

mandibular 

incisors 

(control group) 
 

 

20 

 

 

31.722 

 

 

1.410 

/ /  

 

 

Part of enamel 

with initial 

lesion 

(maxillary 

incisors) 

 

10 

 

 

24.020 

 

 

1.073 

 

26.885 

 

 

1.522 

 

0.001 

 

Healthy part – 

the 

surrounding 

enamel with an 

initial lesion 

(maxillary 

incisors  )  

10  

29.778 

 

0.914 31.109 1.568  

 

                      

0.0015 

 

 

 

The analysis of variance (ANOVA) showed statistically significant differences of the average 

Ca values between the untreated teeth and the healthy mandibular incisors (F=84.999; 

p=0.0001) and between the treated teeth and the healthy mandibular incisors (F=31.054; 

p=0.00015) (Table 1). The Tukey HSD post-hoc test confirmed that there was no significant 

difference between the treated teeth with an initial lesion in the healthy surrounding enamel 

and the control group of teeth. 
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Table 2. Content of P (%) in the enamel of untreated and treated teeth  

 
Localization 

of the probe 

 

N  

Content of P% 

 

 

 

Student 

t-test  

Untreated teeth 

 

Treated teeth 

 

Mean 

 

 

±SD 

 

 

 

Mean 

 

 

±SD 

    

 

 

P 

 

 Healthy enamel of  

mandibular incisors 

 (control group) 
 

20 16.110 0.936 / /  

 

            

Part of enamel with 

initial les ion 

maxillary incisors 

  

10 14.188 0.523 15.573 0.853 0.00004 

 

Healthy part – the 

surrounding 

enamel with an 

initial lesion 

(maxillary incisors)    

10 15.400 0.452 15.916 1.052 n.s. 

              

             The analysis of variance (ANOVA) showed statistically significant differences of the 

average P values between the untreated teeth and the healthy mandibular incisors (F=14.836; 

p=0.000049) (Table 2). The difference between the treated teeth and the healthy mandibular 

incisors was F=1.393; p=0.2567. According to the Tukey HSD test there were statistically 

significant differences only in the untreated samples with an initial lesion, between the part 

with the lesion and the healthy surrounding enamel. A significant difference was observed 

between the part with the initial lesion and the control group, as well. 
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Table 3. Ca/P ratio values in the enamel of treated and untreated teeth 

 
Localization of 

the probe 

 

N  

Ca/P ratio 

 

 

 

 

Student 

t-test 
 

Untreated teeth 

 

Treated teeth 

 

Mean 

 

 

±SD 

 

 

 

Mean 

 

 

±SD 

 

 

 

P 

 

Healthy enamel 

of  mandibular 

incisors 

(Control group) 

 

 

         

20 

1.970  

0.045 

 

 

/ /  

 

Part of enamel 

with initial les 

maxillary 

incisors ion  

 

10 

1.692 0.025 1.726  

0.027 

 

0,00001 

Healthy part – 

the surrounding 

enamel with an 

initial lesion 

maxillary 

incisors    

 

10 

1.933 0.40 1.958 

 

0.092 

 

0,00019 

 

 

The analysis of variance (ANOVA) confirmed the statistically significant differences 

of the average Ca/P values (%) between the untreated teeth and the healthy mandibular incisors 

(F= 129.366; p=0.00001), and between the treated teeth and the healthy mandibular incisors 

(F=49.610; p=0.00019) (Table 3). The Tukey HSD test confirmed that there were no 

statistically significant differences between the healthy surrounding enamel of the initial lesion 

and the control group. 

 

DISCUSSION 
           The examinations carried out by the EDS system, when testing the percentage of 

presence of certain minerals in the mineral composition of the control group (healthy 

mandibular incisors) showed the following average values:  Ca (31.722 %), P (16.110 %), 

Ca/P=1.97 (9).  

The study of Sabel et al. on the mineral content of the enamel in healthy primary teeth 

showed average values as follows: Ca (33.82%) and P (17%) [11]. The authors implemented 

the method XRMA (x-ray micro analyses) for determination of the mineral content, similar to 

the method used in the present study. Our method is also based on microanalysis with X – rays 

and this fact makes the comparison of the respective minerals in the same kind of examined 

teeth most appropriate. The average value of Ca/P ratio in the present study was 1.970 in the 

healthy mandibular incisors, which is also consistent with the results presented in the study of 

Sabel et al., who reported an average value of 1.99. 

Lakomma and Rytomma [12] in their study compared the mineral content of the enamel 

in healthy primary and permanent teeth. They reported higher average values of the mineral 
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content in permanent teeth. The values for primary teeth mineral amount were: Ca (34%), P 

(18.5%). Regarding the mineral content of the enamel in healthy permanent teeth, Lakomma 

and Rytomma found the following values: Ca (35%) and P (18.6%). The study of Derise and 

Retief [13] found Ca values of 36.2-38%) and P of 18.2-19.2%. 

The amount of present calcium and phosphorus in the enamel of permanent teeth ranged 

within the following limits: Ca (37.03-39%); P (18.1-19%). Hoyer et al. (14) obtained similar 

results: Ca (35.19-38.99%); P (16.45-18.55%), while George et al. reported the following 

values: Ca (36.16 - 39.97%); P (16.37-17.57%). 

The results from the mentioned studies on the mineral content of the enamel in 

permanent teeth have confirmed that primary teeth are less mineralized than permanent teeth. 

The present study has also pointed out the same finding. 

Tests with samples of teeth with an initial form of circular caries revealed a change in 

the mineral composition, compared to the control group of teeth.  

The amount of Ca, P and Ca/P ratio in subjects with initial lesions that were not treated 

with a topical fluoride treatment was significantly lower than the proportion of these minerals 

in healthy teeth and was within the following limits: 

- Calcium amount of 24.020% in the part of the enamel of the initial lesion, to 29.778% 

in the common section - surrounding enamel with initial lesion. 

- Phosphorus amount of 14.188% in the enamel of the teeth with initial lesion, to 

15.400% in common share - surrounding enamel with initial lesion. 

- Ca/P ratio was lowest in the area of enamel in the teeth with initial lesion, with an 

average value of 1.692. 

 The analysis of the mineral composition of the surrounding healthy enamel next to the 

initial lesion showed higher values of the present minerals. This prompts the conclusion that 

the effect of topical fluoride treatment is significant in subjects with initial lesion. In some of 

the samples there was a complete repair of the mineral composition, approximately the same 

as the control group. The results imply that the presence of Ca, P and Ca/P ratio in subjects 

with initial lesions that were not treated with a topical fluoride treatment, was significantly 

lower than the proportion of these minerals in healthy teeth [9]. 

The overall analysis of mineral content in individual groups of samples with EDS 

revealed a significant effect of topical fluoride treatment on improving the presence of 

minerals.       The EDS-qualitative microanalysis showed an increase in the values in the tooth 

enamel, which was confirmed by EDS-quantitative microanalysis [15]. This indicates that a 

significant process of remineralization in the initial lesion happens, as one of the major benefits 

from the application of fluoride in dentistry [16]. In some cases, the reached mineral 

composition of the enamel in teeth with initial lesion was similar to that in healthy teeth [10]. 

In cases of early childhood caries, the timely detection in its initial stage known as 

initial lesion and its treatment with a topical fluoride treatment at that time, may lead to 

complete reparation [17]. The complete repairment and remineralization is only possible at this 

stage of the development of the tooth decay [14,18]. The ultimate effect is complete extinction 

of the white spot in the initial lesion and recovery of mineral loss i.e. restutio ad integrum [19]. 

It is crucial for the pedodontists to diagnose the initial stage of the disease as early as 

possible. The prevention with fluoride treatment [20-22] accompanied with the application of 

other preventive measures will provide maximum benefits [23-27]. 
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CONCLUSIONS  

The results obtained in this study have yielded better understanding of mineral changes 

on the enamel surface, in the initial phase of early childhood caries. It can be concluded that: 
  

 Values of calcium and phosphorus were significantly lower in samples with 

initial lesion teeth of early childhood caries, compared to healthy teeth samples 

(control group). 

 In the samples with initial lesion, treated with a topical fluoride treatment, the 

values of those two minerals were statistically significantly higher in 

comparison to the untreated samples of teeth. 

 Early detection of early childhood caries in the initial phase and early prevention 

with topical fluoride treatment may result in remineralization of the initial 

lesions and extinction of the white spot, with possible complete reparation of 

the mineral loss, i.e. restutio ad integrum. 

 Consumption of fluoride supplements is advised; varnishes and fluoride tooth 

pastes must also be provided;  

 Caries risk assessment and parental education for prevention of oral diseases 

must be implemented. 

  

All of the above presented conclusions can help in creation of the strategy for successful 

prevention of early childhood caries. 
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ABSTRACT 

Objective: The aim of the study was to evaluate the diagnostic value of vaginal pH and 

cervical length measurement in the second trimester of pregnancy as a preterm labor (PTL) 

predictor. 

Materials and methods: During a prospective cohort study 225 uncomplicated 

singleton pregnant women between 20 and 24 weeks of gestation were assesses regarding 

vaginal pH and cervical length. Vaginal pH was measured using Ph - indicator strips 

and cervical length was determined using transvaginal ultrasound. The cut - off values 

for vaginal pH and cervical length were defined as 5 and < 30 mm respectively. 

Results: Vaginal pH of 5 and above was found in 57/225 women (25.33%) 

while cervical length <30mm was found in 19/225 (8.7%). The incidence of PTL < 37 weeks 

was 12.2% while the incidence of early PTL < 34 weeks was 17.5%. Predictive value of 

higher vaginal pH was significantly more (29.7%) than vaginal PH<5 (13%) in predicting PTL. 

As a result, alkaline vaginal PH significantly increases the odds of preterm labor (OR=3.06). 

Shortened cervical length is better predictor of PTL than higher vaginal pH with positive 

predictive value of 71% and negative predictive value of 85%. Cervical length less than 30 mm 

nearly 14-fold increases odds of preterm birth (OR=13.9) 

Conclusion: Compared to alkaline vaginal pH, shortened cervical length has better 

value to predict PTL overall. However, regarding early or late PTL, vaginal PH is more 

accurate to predict late PTL, while cervical length measurement is more appropriate to predict 

early PTL (<34 weeks). 

Keywords: bacterial vaginosis; cervical length; preterm birth; second trimester. 

 

INTRODUCTION 

 Preterm labour and birth are a major cause of perinatal morbidity and mortality. 

Despite modern advances in obstetric and neonatal management, the rate of preterm birth in 

the developed world is increasing. It occurs in 5-18 % of all deliveries worldwide with most 

developed countries reporting an increased incidence over the last three decades [1]. Advances 

in perinatology and neonatology in the past decade have resulted in increased survival rates, 

but unfortunately the associated morbidity for the survivors remains significant where one fifth 

to one quarter will suffer at least one major disability including chronic lung disease, impaired 

mental development, cerebral palsy, deafness or blindness [2,3]. Even late preterm infants 

(born between 32 and 36 weeks of gestation) have a greater risk of respiratory distress 

syndrome, feeding difficulties, temperature instability, jaundice and delayed brain 

development [2,3]. 
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Preterm birth may be iatrogenic or spontaneous. Iatrogenic premature birth is result of 

medical intervention due to a fetal and/or maternal condition (e.g., praeeclampsia, intrauterine 

fetal growth restriction, placental abruption) necessitating early delivery. By contrast, 

spontaneous premature birth often occurs despite best effort to prolong the pregnancy.It is 

estimated that up to 80 percent of premature births fall into this category. The major goal of 

the obstetrician in this regard is therefore to prevent preterm birth. Failing in this,it is crucial 

to delay preterm birth long enough to optimize the outcome for the fetus. That means to have 

time to administer corticosteroids to enhance fetal lung maturation and / or to give magnesium 

for fetal neuroprotection. A prerequisite for the success of this strategy is the reliable prediction 

/ identification of women at risk of preterm birth. 

  Evidence suggests that spontaneous preterm labour and delivery are a heterogeneous 

condition with many triggers or precipitating factors including infection, cervical insufficiency, 

malnutrition, multifetal pregnancy and idiopathic uterine contractions [4].  

Early detection of pregnant women at risk of premature labour will help to reduce the 

occurrence of prematurity-related mortality and morbidity. Bacterial vaginosis and cervical 

insufficiency are two items that recently known play an essential role in preterm delivery. They 

can be diagnosed using safe, simple and reliable methods.These problems are also potentially 

treatable [4]. Bacterial vaginosis (BV) is a lower genital tract infection characterized by change 

in normal vaginal flora and replacement by vaginosis-associated anaerobic microorganisms. 

BV is a leading cause of many undesirable fetal outcomes including premature birth and 

premature rupture of fetal membranes [5,6]. This problem leads to an increase in vaginal pH 

that may be diagnostic [7]. Cervical insufficiency describes a functional weakness of the cervix 

associated with short cervical length, less than 3 cm. [8]. 

Transvaginal ultrasound assessment of the cervix has been used as a diagnostic 

measurement for prediction of preterm labour. The question is wether all pregnant women 

should be measured. A previous preterm birth is amongst strongest risk factors for subsequent 

preterm birth. However, a nulliparous women have no past obstetric history to call upon, any 

such previous history risk factor-based assessment is inapplicable in their situation. Overall, 

risk factor role alone is unreliable, as over 50 % of pregnancies that deliver preterm will fail to 

be identified. So, among these and recent evidences suggests that more effective screening of 

premature birth can be provided by sonographic measurement of cervical length at second 

trimester of pregnancy [9,10]. On the other hand some studies propose that prevention of PTL 

is possible by vaginal pH screening [11,12]. Maybe it is best to do both methods together, but 

this study was designed to compare the accuracy of a sign of bacterial vaginosis by increased 

vaginal pH and a sign of cervical insufficiency by measuring CL less than 3 cm in predicting 

preterm labour.  

Aim of the study 
The aim of the study was to evaluate the diagnostic value of vaginal pH and cervical 

length measurement in the second trimester of pregnancy as a preterm labour (PTL) predictor. 

 

 

MATERIALS AND METHODS 
This prospective cohort study was conducted on 225 pregnant women with 

uncomplicated singleton pregnancy between 20-24 weeks of gestation. All cases were recruited 

in the study as they came to Univesity Clinic of Gynecology and obstetrics – Skopje for routine 

pregnancy follow up during 1 calendar year. Informed written consent was received from all 

participants. 

The exclusion criteria were : suspected chorioamnionitis ( fever > 38.5), vaginal 

bleeding, history of cervical procedure on the cervix, autoimmune disease, cervical cerclage, 
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early intrauterine growth restriction, hypertension or diabetes mellitus, major congenital fetal 

anomalies that were diagnosed and sexual intercourse or use of products that can affect vaginal 

pH over the past 24 h. 

Gestational age was determined using last menstrual period and a correction made 

based on ultrasound measurements performed at first trimester of pregnancy. Vaginal pH was 

measured to assess bacterial vaginosis using pH-indicator strips (Merck KGaA, 64271 

Darmstadt, Germany) after speculum insertion in lithotomy position. No lubricants were used 

in order to possible interaction with the results. pH measurement was performed by doctors 

.The vaginal pH of 5 was considered as cut-off point and defined as elevated in our study 

population. This cut-off point has been used in many other studies [14, 15, 16]. After the 

measurement of vaginal pH, transvaginal ultrasound examination was performed using 

Voluson E-8 expert ultrasound imaging system (GE) to measure the length of the cervix, from 

internal to external os. To avoid differences in the level of medical care in both groups of the 

study, it was tried that the patient, physician and the investigator remain blind to the vaginal 

pH and the cervical length until delivery time. 

However, to prevent health problems in patients, related codes were given to the 

physician if needed. All patients were followed until delivery and gestational age was 

determined at delivery time. SPSS software version 17 was used for statistical analysis. After 

primary clearing and correction of missing data, variables were described using descriptive 

statistics. Risk of preterm delivery among the study population was calculated in general and 

in terms of pH and cervical length and predictive value of each item was reported. Chi-square 

test and t-test were used for comparing results. Regression modeling was used to adjust for the 

effect of confounders. P-value less than 0.05 was considered statistically significant. 

 

 

RESULTS 
Vaginal pH and cervical length were measured at 20-24 weeks of gestation in 225 

pregnant women. Mean (SD) maternal age was 26.80 (4.55) years. Mean gestational age at 

enrollment was 21.4 weeks. Mean (SD) gestational age at delivery was 38 (2.1) weeks. 

Minimum gestational age at delivery was 22 weeks and maximum was 41.5. According the 

both parameters the incidence of preterm labour <37 weeks in our cohort was 20% while the 

incidence of early PTL<34 weeks was 11%. 

Our study showed alkaline vaginal pH and short cervical length (<30mm) significantly 

increases the odds of preterm labour (OR=3.06 and OR=14 respectively). Compared to vaginal 

pH, cervical length had a greater positive predictive value (PPV) and positive likelihood ratio 

to predict PTL (Table-I). In addition, compared to cervical length, vaginal pH was more 

accurate in predicting early (34-37 weeks) than late (<34 weeks) PTL (Table II and III). 

Multivariate logistic regression showed that even after adjusting for effect of age and parity, 

there is a significant relationship between vaginal pH and cervical length and preterm delivery 

(P<0.0001). 
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Table 1. Indices for Vaginal PH≥5 and Cervical Length <30mm as Preterm labour predictors. 

 

Abbreviations: Sen,; Sensitivity, CI; Confidence Interval, SP; Specificity, PPV; Positive Predictive Value, 

NPV; Negative Predictive Value; +LR; Positive likelihood Ratio. 

 

 

Table 2.  Frequency of early versus late PTL regarding vaginal PH. 

  Early preterm  Late preterm                                                                

Normal   

delivery     

Total 

PH<5 Number    11    11     146   168 

 %    6.5%    6.5%    87.0% 100.0%          

PH ≥5 Number    10     7      40     57 

%    17.5.%    12.2%    70..3% 100.0% 

Total Number    21    18    186 225 

%    9.33%    8% 82.67% 100.0% 

 

 

 

 

 Sen % (CI) SP % (CI) PPV % (CI) NPV % (CI) +LR(CI) 

PH≥5 58.5(47.6-

69.1) 

68.4(63.2-

73.2) 

31.5(24.4-

39.2) 
Variable 1.85(1.47-

2.34) 

Cervical 

length<30mm 

31.0(21.5-

41.9) 

96.8(94.4-

98.4) 

71.1(54-84.6) 85.0(81.1-

88.3) 

9.90(5.12-19) 

P Value <0.0001 <0.0001 <0.0001 0.427 <0.0001 
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Table 3.  Frequency of early versus late PTL regarding cervical length. 

Variable  B S.E Odds Ratio 95%CI P 

Vaginal PH 1.002 0.169 2.73 1.96 - 3.79 <0.001 

Cervical Length -0.116 0.32 0.89 0.84 - 0.95 <0.001 

Parity 0.961 0.237 2.61 1.64 - 4.16 <0.001 

Age -0.28 0.039 0.92 0.90 – 1.05 0.475 

 

DISCUSSION 

This study showed a significant correlation between alkaline vaginal pH and shortened 

ultrasound cervical length measurement regarding the prediction of PTL. Preterm labour in 

vaginal pH higher than 5 was seen to be three times more than vaginal pH<5(OR=3.06) and it 

is also concluded that cervical length less than 30 mm almost 14-fold increases odds of pretrm 

birth(OR=13.9). Series of studies were performed regarding the correlation of vaginal pH, 

cervical length and preterm labor [13-17]. The findings of the current study is almost consistent 

with those of Lim KH et al.who found that women who were referred for preterm labour had 

approximately doubled chance of being diagnosed with bacterial vaginosis compared to control 

[15]. 

  Kumar S et al. conducted a prospective trial and recruited 120 women in their study, 60 

women in spontaneous preterm labour were compared to 60 women in spontaneous labour in 

term pregnancy with or without rupture of membranes. pH testing of vaginal discharge and 

vaginal smear were used for diagnose of bacterial vaginosis (BV). They concluded that 

attributive risk of preterm labour in women with BV was 5.0476 (CI 95% 1.9677 to 12.952) 

[16]. 

Sendag F et al.via a prospective study not only found that there is a significant correlation 

between vaginal pH>5 and increased risk of preterm delivary, but also simultaneously found 

that there is a significant correlation between an elevated pH (>5) and shortened cervical length 

( r = -0.59, p <0.001) [17]. 

Our results further support the idea of almost all of the mentioned studies. However, 

poor informations from the literature were found in the question of effect of vaginal pH on 

premature labour regarding early and late separately. Since based on our findings odds ratio of 

early and late PTL were 2.63 and 3.82 respectively, it is observed that BV increases the risk of 

late PTL more than early one. Our findings is comparable with the result of Pires CR et al.and 

Thomas S et al.regarding correlation of cervical length and preterm labour and negligible 

differences in results may be explained by the different cut-off point for short cervical length 

(less than 25mm) and number of cases [18,19]. Matijevic R et al.during a prospective cohort 

study for evaluation of diagnostic value of vaginal pH and cervical length on prediction of PTL 

showed that elevated vaginal pH has better accuracy [20]. 
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These results differ from our findings regarding accuracy of vaginal pH and cervical 

length, since we concluded that short cervix is more valuable than vaginal pH as a PTL 

predictor. A possible explanation might be that they used cervical length <25mm as their cut-

off point. Even shorter cervical length(<15 mm) were considered as a risk factor for PTL in 

some studies and also showed it has a relatively limited value as a single measure for predicting 

PTL [21,22]. This inconsistency may be due to a number of reasons like different methodology 

and analysis. 

 

CONCLUSION 

Based on our study either cervical length measurement or vaginal pH assessment can 

be considered as a preterm labour predictor in low risk population, cervical length measurement 

has better diagnostic value overall. However, vaginal pH appeared to be more accurate in the 

prediction of PTL, while cervical length measurement was more appropriate to predict early 

PTL<34 weeks. 
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ABSTRACT 

The growth and development in the orofacial region presents a dynamic and complex 

process that appears in different periods of time and at different intensities during a person’s 

development. Any deviation from this process leads to formation of different morphological 

deviations of this system. 

Therefore, early diagnosis is a key factor when treating patients with orthodontic 

anomalies and provides a proper approach to the plan and therapy of orthodontic 

malocclusions. 

The purpose of this study is to establish the best diagnostic method which can be used 

in order to determine morphological changes in skeletal and dental structures in patients with 

sagittal irregularities, to determine the degree of their expression, facial aesthetics, and analysis 

regarding possible correlation of different cephalometric and anthropometric measurements. 

 

INTRODUCTION 

The human body and its proportions as well as the anatomic-morphological parts of the 

head and face were subject to many analyses made by painters and sculptors from ancient 

Egypt, while in Europe this artistic approach reached its peak in the Renaissance period. Big 

part of the geometrical researches by Da Vinchi and Durer, regarding facial features, later found 

a direct application in the X-ray cephalometry [1].  In fact they had set the proportions for 

drawing proper facial features [2]. 

 Many other Renaissance artists (eg. Francesca and Pacioli, Cennini, etc.) contributed 

to the overall scheme of proportions that later became norms, which were used by other artists, 

and later by surgeons and orthodontists [3]. 

Researches made by Farcas, among other things, have confirmed the fact that the face 

is divided in three thirds, and that the lower third of the face has bigger proportions than the 

rest of the face. Many methods have been used to investigate facial structures in order to 

evaluate facial changes, including cephalometry, anthropometry, and photometry. The 

essential diagnostic method that is applied in orthodontic practice and enables accurate 

detection of morphological deviations of skeletal and soft tissue structures of the face is the 

analysis of the craniometric and cephalometric images. In clinical practice, the quantitative 

evaluation of morphology of facial structures is determined by anthropometric methods using 

soft tissue points as well as skeletal cephalometric points. 

There are many cephalometric studies by authors who apply their own methods of 

analysis. They suggested   average values of the tested parameters.  Furthermore, they 

established norms and values for these parameters which represent the starting point for 
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comparison of cephalometric analysis of patients that we examine.  As a result, we can obtain 

an accurate diagnosis of the concrete malocclusion. 

The imperative for every orthodontist is to monitor changes in the growth and 

development of cranial facial structures that will further benefit in developing a treatment plan 

for orthodontic malocclusion [4].  

 

 

MATERIALS AND METHOD 

Searching for  references, we used literature from Medline's Pub Med's contemporary  

research bases,  using the following keywords:  ("anthropometry", "face", "cephalometry", 

"soft tissue analysis", "soft tissue profile", facial growth. ) 

Moreover, we came across studies in which anthropometric parameters and indexes 

were used as well as cephalometric standard skeletal and soft tissue analyses in subjects with 

sagittal irregularities. 

 

RADIOGRAPHIC CEPHALOMETRY        

The success of any orthodontic therapy depends on a well-established treatment plan, 

including a selective use of any information provided by cephalometric radiographic analyses. 

These frequently used   methods are mainly applied   for analyzing craniofacial structures in 

orthodontic clinical practice. 

  William Profit, in the latest edition of Contemporary Orthodontics, defines the purpose 

of cephalometric analyses, which in fact is an evaluation of vertical and horizontal relation 

between five following major functional components: cranial base, maxilla, mandible, teeth, 

and processus alveolaris in both jaws [2]. 

Many analyses made  by Steiner, Rickets, Tweed, Bjork, Harvold and Wits., have 

greatly contributed in determining   morphological changes of the maxillary and mandibular 

skeletal and dental structures in patients with sagittal irregularities.   

Steiner's analysis  can be found in most of the surveys which include measurement of  

craniofacial structures, for example in Loster's cephalometric study [5],  which uses the angle 

and linear distance to the NA and NB lines to determine the position of the incisors  in Poland’s 

population. 

Steiner analysis  is  considered as  first of the modern cephalometric analyses (1950), 

that can establish  a relation between the jaws  by determining  the angles of SNA, SNB, ANB 

and  the position of the incisors   regarding the N / A and the N / B line, setting their relative 

protrusion. This analysis contains a selection of clinically significant parameters, and presents 

a basis and an example for many other future analyses.    

Another significant cephalometric analysis, often used in researches regarding 

craniophacial structures, is the Rickett’s analysis. 

The Ricketts analysis is more comprehensive than   other investigations and   has undergone 

many modifications, but the most commonly used parameters in orthodontic practice are: the 

facial angle that determines the facial height, the convexity of the face (concave, convex and 

proper facial features), the ratio of the upper and lower incisors to A-Pog, and the relation of 

the lips according to the aesthetic line [6]. 

Nowadays,  in order to determine the facial type  many studies include the  Rickett’s   

Vert index  that  contains the following cephalometric measurements: facial angle (the angle 

between the Ba-Na line and the Pt-Gn line),  facial depth (the angle formed from the N-Pog , 

Po-Or), the lower facial height (the angle between ANS-Xi and Xi-MP lines),  mandible angle 

(the angle formed by Po-Or and Go-Me), and  mandibular arc (the angle formed by Dc-Xi Xi 

-MP). 
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The Vert index is also used in studies made by Martins et al. [7] and Paranhos et al. [5] in 

which according to the index, a person’s face can be classified as: mesophical, doligofacial, 

and brachyphalic. 

In his study regarding facial soft tissue changes of people aged 5 to 45; Bishara uses 

the facial angle and angle of the convexes to evaluate changes in the facial profile. 

Yogosawa, as well uses Rickets's parameters in order to evaluate the connection between the 

skeletal structures and soft tissues [8]. 

In addition to Steiner’s parameters SNA, SNB, ANB, Harvold and Wits’s analysis [5] was used 

in determining the sagittal ratio of the jaws and the position of the incisors. 

 

SOFT TISSUE ANALYSES 

The evaluation of soft-tissue facial structures is equally essential in establishing a 

good orthodontic diagnosis, since the position of the bones and teeth directly affects the soft 

tissues appearance. 

One of the objectives to be achieved at the end of the orthodontic treatment is the facial 

aesthetics. Therefore, there is a need of good qualitative and quantitative facial analysis [9], 

when developing a treatment plan.  By using the soft-tissue cephalometric variables, we can 

establish the facial aesthetics and harmony. 

The analysis of the soft tissue profile can help in determining the necessary orthodontic 

treatment in order to maintain or improve facial aesthetics. We know that the position of the 

lips is intimately related to the orthodontic norms of aesthetics, stability, and function. 

It is known that soft tissues cover the skeletal structures of the head and face and define the 

final physiognomy. For this reason orthodontists use the soft tissue analysis primarily for 

establishing a diagnosis. 

According to Martins and his assoc. In recent years the emphasis in diagnosis and 

therapy has been shifted from hard to soft tissue, therefore, nowadays, the treatment decisions 

are mostly based on the attainment of facial aesthetics rather than on skeletal and dental 

relations [7]. 

Many authors in their cephalometric studies have also inserted parameters for 

description and analysis of soft tissues. For a successful evaluation of facial balance and 

harmony, a facial profile analysis is required, therefore, profile analysis here have a dominant 

role.   For this purpose,   establishing a relation   between the nose, lips and chin is of great 

importance [10]. These analyses are found in a number of surveys, such as: Nanda et al, his 

study includes analysis of growth changes in the facial profile, using the following parameters: 

nose height, nose depth, upper lip height, lower lip height, Ls-E, lip thickness, nasolabial angle, 

mentolabial angle [5]. 

Bishara et al , analyzing soft tissue structures in patients aged 5 to 45,  applied  the 

following parameters; the angle of convexity including the nose (Gl-Pr-Pog), the convex angle 

excluding  nose (Gl-Sls-Pog), Holdaway's angle  (Ls-Pog: NB), the upper lip according to the 

Ricketts aesthetic line (Ls: Pr -Pog), lower lip according to Ricketts's aesthetic line (Li: Pr-

Pog) [1]. 

  During  the process of  research of numerous studies related to  craniofacial structures, 

where the subject is soft tissue facial  profile and its growth changes , predicting  facial profile 

changes with an orthodontic treatment, facial aesthetics and harmony, the  most frequently 

applied parameters   include  the Ricketts’s  aesthetic line, the Holdaway’s  angle (H angle 

builds the NB line and the line that connects Pg and Ls) [4], the Z angle of Merrifield (a  method 

in which the reference line is the Frakfurth horizontal and the profile line is  used to estimate 

the facial aesthetics) and Burstone's analysis. It determines the ratio of dento-skeletal structures 
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to soft tissue structures by using variables that can establish the horizontal dimensions of soft 

tissues compared to skeletal. 

The results of the studies support the tendency for obtaining morphological analysis 

using facial photographs in orthodontics and facial surgery as an essential tool to establish an 

accurate diagnosis and a satisfying result [3, 9, 11].  

 

ANTHROPOMETRIC METHODS  

In addition to cephalometric radiography orthodontists often use anthropometric 

measurements to determine facial proportions. Although in the past years they have been 

replaced only with cephalometric measurements, present requirements   for soft tissue 

proportions have restored soft tissue measurements into use [2].  

The use of anthropometric methods along with the cephalometric has been mentioned 

by several [3, 6, 9, 10, 12-15]. In orthodontics, the focus is mostly on facial  profile  and 

therefore many studies  in  literature are dedicated to determining the soft tissue facial  profile, 

especially the lower third, the measurement of the inclination and the angles  on the 

cephalograms and lateral photographs. 

Regarding the fact that certain craniofacial morphological features are associated with 

certain malocclusions, anthropometric measurements can provide valuable information related 

to the orthodontic therapy plan. 

Establishing a facial type presents an important factor for one orthodontic treatment, 

since it can affect the anchorage system, can predict the growth of the maxillo-mandibular 

structures, the muscular strength, and treatment stability [16]. 

Anthropometric surveys (measurements performed on human body) allow 

orthodontists to determine the current values and changes in facial proportions, as well as 

growth predictions without using X-rays [9]. 

Dissatisfied with the process of establishing   morphological changes on head and face 

by applying visual procedures on patients with cleft lip and palate, Farkas G, begins to explore 

the use of classical anthropometric methods for quantitative facial analysis [15].  

Anthropometric proportional indexes were used before and after surgery on patients with cleft 

lip and palate in order to determine the effects of the intervention itself [15]. 

His comprehensive research in the field of anthropometry contributed to formation of 

a craniofacial base which is based on accurate anthropometric measurements, including a larger 

number of different ethnic groups. In his study, 1470 subjects were analyzed, from five 

different regions of the world, Europe, the Middle East, Asia, Africa and North America [5]. 

In many studies where anthropometric measurements were used, the parameters were 

taken from the highly relevant database by Farkas (1994) and Farkas and Munro (1987). 

In one of his numerous studies “Anthropometric proportions of the upper lip, lower lip and 

chin in young adults", he investigated the linear vertical measurements of upper and lower lip, 

chin, length of upper and lower vermillion, in order to show the interaction of the vertical 

measurement of the lips and chin with linear measurements of the lower third of the face [14]. 

He believes that the possibility of a quantitative analysis of facial appearance and any 

improvement achieved after the completion of treatment would benefit in setting   objective 

goals for quality treatment [13], which from an orthodontic aspect is very significant.   

The Farkas research is focused on vertical projected linear anthropometric and 

cephalometric measurements of the facial profile. Six anthropometric and cephalometric 

parameters are used to determine the facial height (n-gn), the upper facial height (n-sto), the 

lower facial height (sn-gn), the height of the mandible (sto-gn), the height of the  nose (n-sn) 

and the height of the upper lip (sn-sto). 
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Image. 1 Cephalometric (A) Anthropometric (B) facial parameters. 

(A) 1. Facial height (N-ME); 2.Nose height (N-SN1); 3.Upper facial height (N-SD); 4.Lower 

facial height (SN1-ME); 5. Height of upper allveolar ridge (SN1-SD); Height of the lower 

alveolar ridge (ID-ME). 

(B) 1. Face height (n-gn); 2. Nose height (n-sn); 3.Upper face height (n-sto); 4. Lower face 

height (sn-gn); 5. Height of the upper lip (sn-sto); 6. Height of the mandible (sto-gn). 

 

The correlation between anthropometric and cephalometric measurements was made 

by Maria Budai, Farkas and assoc. This study showed that there aren’t any differences between 

vertical anthropometric and cephalometric measurements in a healthy population [10]. In this 

study, most of the measurements were made in the lower third of the face, using the same points 

but with different measurement methods, and then they were all compared. 

 

 

CONCLUSION 

The anthropometric measurements same as cephalometric measurements provide 

reliable information for analysis of craniofacial skeletal and soft tissue structures. 

It is believed that anthropometry will gradually become a method of choice when 

diagnosing orthodontic anomalies and as a tool for scientific research studies, especially in 

younger population, avoiding harmful radiographic radiation. 

In order to optimize the working hours, to avoid diagnosis errors, it is also important to 

investigate the possible correlation between these cephalometric and anthropometric 

measurements, which would later serve as reference parameters in the diagnosis of orthodontic 

anomalies and their use in further clinical practice. 

By presenting anthropometric parameters and standard cephalometric and 

craniometrics analyses, it is possible to determine the morphological changes in the maxillary 

and mandibular skeletal and dental structures in patients with sagittal irregularities, to 

determine facial aesthetics by analyzing soft tissue cephalometric variables and to determine 

the correlation between these diagnostic parameters. 

 

 

 

 

 

 



Evaluation of skeletal and soft tissue facial variations using cephalometric and anthropometric analyses

 

Page | 89  

 

REFERENCES 
1. Bishara SE, Jakobsen JR, Hession TJ, Treder JE. Soft tissue profile changes from 5 to 

45 years of age. Am J OrthodDentofacialOrthop. 1998; 114(6):698-706. 

2.  Bergman RT, Waschak J, Borzabadi-Farahani A, Murphy NC. Longitudinal study of 

cephalometric soft tissue profile traits between the ages of 6 and 18 years. Angle 

Orthod. 2014;84(1):48-55.  

3. Edler R, Agarwal P, Wertheim D, Greenhill D. The use of anthropometric proportion 

indices in the measurement of facial attractiveness; Eur J Orthod. 2006;28(3):274-81. 

Epub. 

4. Halazonetis DJ. Morphometric correlation between facial soft-tissue profile shape and 

skeletal pattern in children and adolescents. American Journal of Orthodontics and 

Dentofacial Orthopedics.  2007;132(4) 450-132. 

5. Loster JE, Williams S, Wieczorek A, Loster BW. The Polish face in profile: a 

cephalometric baseline study. Head Face Med. 2015;11:5.  

6. Ozerović B. Rendgenkraniometrija i rendgenkefalometrija, I izdanje, dr Borka 

Ozerović, Beograd, 1982. 

7. Martins L, Vigorito J. Photometric analysis applied in determining facial type. Dental 

Press J Orthod. 2012;17(5):71-5.  

8. Tsunori M, Mashita M, Kasai K. Relationship between facial types and tooth and bone 

characteristics of the mandible obtained by CT scanning. Angle Orthod. 

1998;68(6):557-62. 

9. Farkas LG, Katic MJ, Hreczko TA, Deutsch C, Munro IR. Anthropometric proportions 

in the upper lip-lower lip-chin area of the lower face in young white adults. Am J 

Orthod. 1984;86(1):52-60. 

10. Budai M, Farkas LG, Tompson B, Katic M, Forrest CR. Relation between 

anthropometric and cephalometric measurements and proportions of the face of healthy 

young white adult men and women. J Craniofac Surg. 2003;14(2):154-61. 

11. Edler RJ; Background considerations to facial aesthetics, J Orthod. 2001; 28(2):159-

68. 

12. Torres-Restrepo АМ, Quintero-Monsalve АМ, Giraldo-Mira JF, Rueda ZV, Vélez-

Trujillo N, Botero-Mariaca P. Agreement between cranial and facial classification 

through clinical observation and anthropometric measurement among envigado school 

children. BMC Oral Health. 2014;14:50.  

13. Farkas LG, Katic MJ, Forrest CR, Alt KW, Bagic I, Baltadjiev G, Cunha E, et al. 

International anthropometric study of facial morphology in various ethnic groups/races. 

J Craniofac Surg. 2005;16(4):615-46. 

14. Farkas LG1. Accuracy of anthropometric measurements: past, present, and future. Cleft 

Palate Craniofac J. 1996;33(1):10-8; discussion 19-22. 

15. Farkas LG1, Hajnis K, Posnick JC. Anthropometric and anthroposcopic findings of the 

nasal and facial region in cleft patients before and after primary lip and palate repair. 

Cleft Palate Craniofac J. 1993;30(1):1-12. 

16. Hönn M1, Göz G; Reference values for craniofacial structures in children 4 to 6 years 

old: review of the literature. J Orofac Orthop. 2007;8(3):170-82. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/9844211
http://www.ncbi.nlm.nih.gov/pubmed/?term=Budai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12621284
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farkas%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=12621284
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tompson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12621284
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12621284
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forrest%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=12621284
http://www.ncbi.nlm.nih.gov/pubmed/12621284


Acta morphol.2018;Vol.15(1):90-98 

 
UDC: 616.314-77-06 

 

Page | 90  

 

 

REVIEW ARTICLE 

 

OVERVIEW OF PROSTHODONTIC COMPLICATIONS RELATED WITH 

DENTAL IMPLANTS 

 

Stavreva Natasha, Kapusevska B.  

Department of Prosthodontics, Faculty of Dental Medicine, Ss. Cyril and Methodius 

University of Skopje, Skopje, Republic of Macedonia 

 

 

ABSTRACT 

Implant dentistry has evolved as a standard of care in the past few decades. It has been 

beneficial to patients with predictable outcomes. Although higher success rates have been 

reported in the implant dentistry, there are several complications that do occur. Most of the 

complications can be minimized if the proper diagnosis and treatment plan is executed. The 

dentist should have a thorough knowledge regarding all the complications associated with 

dental implants, prevention strategies, and their management. Follow up after every 6 months 

has been advocated for the dental implant restorations. The patient should be informed about 

the anticipated complications and the probable outcome of the treatment. The purpose of this 

article is to describe the prosthodontic complications associated with dental implants and to 

discuss their prevention and management. Success of the dental implant has its own limitations. 

Key words: dental implants, biological, mechanical, aesthetic complications. 

 

 

INTRODUCTION 

Dental implants have been used to rehabilitate edentulous and partially edentulous 

patients with fixed prostheses for over 30 years [1]. 

 According to the International Congress of Oral Implantologists (Italy 2007), the 

dental implant with bone loss of ≤ 2mm after the initial surgery with no signs of pain and 

mobility could be regarded as a successful implant. 

 Complications rarely result in the complete failure of treatment, their management can 

be frustrating, expensive and time consuming for the patient, clinician and technician. This 

review discusses the incidence, aetiology, prevention and management of common 

prosthodontic complications, which may occur following the delivery of implant retained 

crowns and bridgework. 

 Prosthodontic complications can be broadly categorized as biological, mechanical and 

aesthetic [2]. 

 

BIOLOGICAL COMPLICATIONS 

Peri-implant mucositis 

Peri-implant mucositis is the inflammatory condition of the soft tissues around the 

dental implants, analogous to gingivitis, affecting the marginal soft tissues surrounding osseo-

integrated dental implants [3,4]. Peri-implant mucositis may affect around 50% of implants 

and is characterized by bleeding on probing [5] (Figure 1).  
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Fig. 1. Mucositis 

 

Peri-implant mucositis usually resolves with improved homecare, routine dental 

checkup, antiseptic mouthwash and recently waterpeak cleaning [5,6]. Very useful in its 

treatment could also be a local application of dental ozone. 

 

Peri-implantitis 

Peri-implantitis is an inflammatory lesion, analogous to periodontal disease, affecting 

the supporting bone in addition to the soft tissues around an implant [7,8] (Figure 2).  

 

       
Fig. 2. Peri-implantitis 

 

Pain, mobility, bleeding on probing, increasing probing depths over a period of time, 

exudation, recession and exposed threads of the implant are the clinical findings in the case of 

peri-implantitis [9]. Exudation around the dental implant for >2 weeks requires immediate 

intervention. Putative risk factors for peri-implantitis include smoking, diabetes mellitus, poor 

oral hygiene, a history of periodontal disease, interleukin-1 genotype, alcohol, rough surfaced 

implants, retained cement [10,8,11], bruxism, osteoporosis, hyperparathyroidism, history of 

radiation therapy and genetics [12]. 

Treatment can be instituted by local and systemic methods. Surgery is required in few 

cases. Local treatment methods include mechanical debridement, sub-gingival irrigation using 

the antiseptic solution such as chlorhexidine and local drug delivery. In untreated severe cases, 

local treatment should be accompanied with systemic antibiotics. Surgical treatment includes 

opening the flap for the debridement and decontamination of dental implants using various 

pharmaceutical agents. Lasers are also used for this purpose [13]. 

 

Fistulae 

Only 1-2% cases of the fistulae have been reported at the interface between the dental 

implant and abutment [14]. 

They are usually associated with loose abutments screws or ill-fitting frameworks [10]. 

These fistulae usually resolve following removal of the prosthesis, irrigation with 0.2% 

chlorhexidine gluconate and replacement of the prosthesis at the correct torque. In case of ill-

fitting prosthesis, restoration with a new prosthesis should be considered [15] (Figure 3). 
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Fig. 3. Fistulae 

 

Soft tissue hyperplasia 

 Incidence rate of 15-20% has been reported in a 9-year follow-up study. Hyperplastic 

growth of the soft tissues may occur due to poor oral hygiene and plaque accumulation around 

the dental implants [16], framework misfit, dead space beneath frameworks and a lack of 

attached gingivae [10] (Figure 4). 

 

 
Fig. 4. Hyperplasia of soft tissue 

 

 Hyperplasia usually resolves following correction of predisposing factors, improved 

oral hygiene and mechanical debridement. However, it may occasionally be necessary to sur-

gically resect the hyperplastic tissue. 

 

Implant loss 

Implant losses are categorized as early or late [10]. Early implant loss has been 

associated with overheating during implant placement, infection, poor bone quantity and poor 

bone quality [17]. Late implant loss occurs following functional loading because of a 

breakdown of an established osseo-integration [17] (Figure 5). 

 

      

Fig. 5. Loss of implant 

 

The reported survival rates for implants supporting crowns and fixed partial dentures 

exceed 95% over 5 years [18,19,20] and 93% over 10 years [19,20]. When an implant fails an 
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alternative treatment may be considered, the site may be allowed to heal before placing a new 

implant or a new, wider implant may be placed immediately [21]. 

Bone loss 

 The level of the crestal bone is a significant marker for the implant health and stability. 

Bone loss may occur secondary to the excessive occlusal loading or bacteria. Due to continuing 

overloading of the implant and bone loss, crevicular sulcus becomes deeper and is populated 

by anaerobic bacteria, leading to excessive periodontal destruction (Figure 6).  

 

      

Fig. 6. Bone loss 

 

To avoid bone loss, occlusal loading should be within the physiological limits of the 

bone and adverse occlusal forces should be minimized [22]. 

 

MECHANICAL COMPLICATIONS 

Natural dentition is cushioned with the periodontal ligament to adapt against occlusal 

forces. When occlusal forces exceed the adaptive capacity of the oral tissues, it may result in 

trauma from occlusion [23]. Mechanical complications occur when the capacity of the 

prosthesis to withstand applied forces is exceeded. The precise complication will depend upon 

the magnitude and the direction of the applied force. However, the weakest parts of the system, 

that is, the screws and veneering material, are usually affected [24]. Mechanical complications 

have also been associated with the inappropriate selection or use of materials, manufacturing 

imperfections, ill-fitting frameworks and trauma [10,25,26]. 

 

Screw loosening and screw fracture 

 According to several systematic reviews, screw loosening is the most common 

mechanical complication which is associated with the single implant-supported restoration 

[27]. Screw loosening usually occurs as a result of micro-movement at the joint interface. This 

micro-movement may be associated with an inadequate initial torque, ill-fitting frameworks 

and occlusal overload [28] (Figure 7).  

 

 

Fig. 7. Screw loosening 

 

Fracture of the implant abutment and prosthesis screw may occur as a consequence of 

repeated screw loosening due to the metal fatigue. Improper implant components, reusing the 
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loosened screw, excessive load, ill-fitting prosthesis are the prime causes for the screw fracture. 

If the screw gets fractured it should be retrieved [29] (Figure 8).  

 

Fig. 8. Screw fracture 

 

Loss of retention and decementation 

 Loss of retention is a complication specific to cement retained prosthesis. Loss of 

retention is commonly associated with abutments that provide inadequate retention or 

resistance form. Selection of the implant abutment should be done with caution to prevent this 

complication. In case of inadequate space available for the restoration, implant should be 

placed at increased depth within the anatomical and physiological limits of the bone. 

Decementation of the implant supported restoration can be prevented by using glass-ionomer 

and resin cements [30]. 

 

Chipping/fracture of the restoration (veneering material or framework) 

 Fracture of the veneering material is one of the most common mechanical compli-

cations reported in the literature, whereas it is the second most common mechanical 

complication reported in metal and metal- ceramic single implant restorations [31] (Figure 

9,10).  

 

 
Fig. 9. Chipping of veneering material 

 

 
Fig. 10. Fracture of veneering material 

 

If a small fracture is present in the posterior non-esthetic zone, it should be smoothened 

whereas larger defects are repaired. Several systems for the intra-oral repair of the metal 

ceramic restoration have been introduced [32]. Chipping/ fracture of the restoration can be 

minimized by:  
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• Reducing size of the occlusal table  

• Providing uniform thickness and support for veneering ceramic  

• Shallow cusp height  

• Avoiding excessive occlusal contacts [33]. 

Implant fracture 

Fracture of the implant is a rare complication. Studies show that only 3-6% cases in 

maxilla and 3% cases in mandible have been associated with fracture of the implant [34] 

(Figure 11).  

 

         
Fig. 11. Implant fracture 

 

The implant fracture may occur due to following reasons:  

• Defective material and design of the implant  

• Absence of passive fit of the restoration  

• Occlusal overload  

• Narrow diameter  

• Para-functional habits  

• Long cantilever design. 

It is proposed that large diameter implant should be used in molar and premolar region 

to reduce the chances of fixture fracture.  

Treatment of fractured implant includes its removal and placement of larger diameter 

implant. After successful osseo-integration of the replaced implant prosthesis should be given 

[35]. 

It is suggested that careful, periodic occlusal evaluation and analysis before and after 

implant restorations should be carried out. A sound adoption of biomechanical principles must 

also be considered in the planning of combined tooth and implant supported partial dentures 

[36]. 

 

 

Abutment fracture 

Abutment fracture is a rare complication associated with the dental implants with only 

in 0.5% of the cases reported. To prevent implant abutment fracture following factors should 

be considered:  

• Abutment should have adequate mechanical strength to resist occlusal forces and 

metal fatigue  

• It should have a well-fitting surface with the other components  

• In case of cement-retained implant restoration, adequate retention and resistance form 

should be present 

Till now, titanium has proven to be the most successful abutment material except few 

mechanical complications [37]. 
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AESTHETIC COMPLICATIONS 

Aesthetic results of the dental implants cannot be predicted. Some of the common 

esthetic complications reported include:  

• Poor restoration contour and shade mismatch  

• Missing interdental papillae, mucosal recession  

• Malposed implant.  

Aesthetic outcomes are highly subjective and care should be taken to avoid imposing 

our own aesthetic parameters on patients. Studies have revealed that there is often poor 

agreement between patients and professionals regarding aesthetic outcome [37] and that 

patients are usually highly satisfied with the aesthetic outcome [38,39]. Several reviews have 

reported an overall aesthetic complication rate approaching 10% [2,18]. 

The final aesthetic outcome is largely dependent upon the pre-existing state of the hard 

and soft tissues [38,39,40] the care with which surgical procedures are performed and lip 

position [41,42]. 

The outcome of the treatment is more appreciated by the patient compared to the dentist 

hence the patients should be informed about the limitations of the aesthetic results [43]. 

 

CONCLUSION 

The success of the dental implants has its own limitations. Although implant retained 

crowns and bridgework are highly successful they may be associated with a variety of bio-

logical, mechanical and aesthetic complications. The dentist should have a thorough knowledge 

regarding all the complications associated with the dental implants, prevention strategies, and 

their management. Follow up after every 6 months has been advocated for the dental implant 

restorations. Clinicians providing implant treatment should be aware of the potential 

complications and the strategies by which they can be prevented and managed. Potential 

complications should be communicated to the patient before commencing with the treatment. 
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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 

(2-inch) 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. 

223-226. 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.  

 

Proofs  

Proof must be returned within 3 days; late return may cause a delay in publication. Please check 

text, tables, legends, and references carefully.  
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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).  

 

Excel graphs: provide as Excel file.  

 

Word graphs: provide as a separate Word file (do not place in text!)  
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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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