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ANTROPOMETRIC DIFFERENCES AMONG SOCCER AND BASKETBALL PLAYERS
Spirkoska Biljana
Institute of Physiology, Medical Faculty - Skopje, University “Ss. Cyril and Methodius”,
Republic of Macedonia
ABSTRACT
Introduction: The importance of performance analysis in professional sports helps coaches to enhance
the training process in sport teams. The aim of this study is to describe anthropometric characteristics and body
composition profiles of elite soccer and basketball players, and to detect possible differences in relation to
competition level.
Material and methods:This study is conducted by the Institute of Medical, Experimental and Applied
Physiology and Anthropology, Medical faculty – UKIM, Skopje. Seventy-nine male subjects were enrolled in
the study. They were divided into two groups: forty-three soccer players (22.7, ± 5 years) from elite Macedonian
soccer clubs and thirty-six basketball players (22.5, ± 4 years) from elite Macedonian basketball clubs.
Results: There was no significant difference in body mass index, muscle content of body and bone
content between the two groups, while a significant difference was found in body height (P < 0,001), body
weight (P < 0,006) and fat content of the body (P < 0,0008). It is noted that basketball players are significantly
taller than soccer players. This study also indicates that basketball players are significantly heavier, with higher
fat content than the soccer players.
From the obtained results, it can be concluded that, describing differences in anthropometric parameters
may contribute to better management in sport teams with successful sport achievements.
Key words: anthropometric parameters; soccer players; basketball players.
INTRODUCTION
In addition to identifying talent, strength and weaknesses of athletes, assigning player position and
improving the training programme, in the last decade there is also a growing interest in improving the
performance of athletes all over the world, the countries of the Western Balkan included (2). Regardless of that,
much more time and effort is spent in improving the physical performance and condition of athletes, without
taking into consideration the assessment of their body composition and their nutritional status (16).
In professional sports, the use of performance analysis helps coaches to study team and players match
performances for the purpose of enhancing the training process (3, 11). However, practice and results from
previous studies have demonstrated interrelationship between the anthropometric characteristics and
performances in the majority of athletic sports (1).It has been shown that the anthropometric characteristics like
body height, body mass, body mass index and body fat percentage (BF) relate with sport performance.
Researchers have hypothesized that practicing athletes might be expected to exhibit structural and functional
characteristics that are specifically favourable for their specific sport. The anthropometrical characteristics and
body composition of athletes have been the subject of such analysis many times. Since each sport has its own
specific demands, every athlete should have specific anthropometrical characteristics and body composition
figures for his or hers sports discipline.
Body mass can influence an athlete’s speed, endurance, and power, while body composition can affect
strength and agility (8). In other words, successful participation in both soccer and basketball games, next to the
high level of technical and tactical skills, also requires suitable anthropometrical characteristics and body
composition from each athlete. Most of the data describing soccer and handball player’s characteristics is from
America and Western Europe. Unfortunately, there is lack of data from Eastern Europe.
Only a few studies show that the anthropometric characteristics of these professional athletes, in the
countries of the Balkan region have been investigated. Therefore, the aim of this study is to describe the
anthropometric characteristics and body composition profiles of both elite soccer and basketball players and to
detect the possible differences regarding the competition level.
MATERIAL AND METHODS
This study was conducted from the Institute of Medical, Experimental and Applied Physiology and
Anthropology, Medical faculty – UKIM, Skopje. Seventy – nine male subjects were enrolled in the study. They
were divided into two groups: forty-three soccer players (22.7, ± 5 years) from elite Macedonian soccer clubs
and thirty-six basketball players (22.5, ± 4 years) from elite Macedonian basketball clubs. All subjects were
clinically healthy and had no recent history of infectious disease, asthma or cardio-respiratory disorders.
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The anthropometric measurements were taken according to IBP- International Biology Program (12)
and according to the recommendations of the Expert Committee of Anthropometry of WHO (17). The following
anthropometric measurements were taken with standard anthropometric equipment: body height in standing
position (cm), and body weight (kg). The parameters were calculated according to standard formulas. BMI
(according to Quetelet), was calculated as body mass in kilograms, divided by height in meters squared (kg/m2).
Muscle content of the body (%), bone content of the body (%) and fat content of the body (%), were
measured by anthropometric method. Skinfolds (mm) were measured at six sites: triceps skinfold thickness,
forearm skinfold thickness, thigh skinfold thickness, calf skinfold thickness, chest skinfold thickness and
abdominal skinfold thickness (using a skinfold caliper). Each individual measurement and the sum of the six
measurements was used for analysis. The circumferences of the upper and lower arm and the upper and lower
leg were measured in centimeters, and the latter diameters were measured to the nearest 0.1 cm: elbow diameter,
wrist diameter, knee diameter, ankle diameter, upper arm diameter, forearm diameter, thigh diameter, and calf
diameter. To reduce the measurement variation, the same investigator examined all of the subjects. The procured
data was statistically analyzed using mean and standard deviation. Considering the significance for p<0.05, a Ttest was performed.
RESULTS
The anthropometric characteristics of the subjects are presented in Table 1. There was no significant
difference in body mass index, muscle content of the body and bone content between the two groups, while a
monumental difference was found in body height (P < 0,001), body weight (P < 0,006) and fat content of body
(P < 0,0008). It is noted that basketball players are incomparably taller than soccer players. This study also
shows that basketball players are significantly heavier than soccer players. At the same time, we did not found
any statistically notably differences for the BMI. Lastly, the fat content in basketball players was distinctively
higher than in soccer players. Additionally, the muscle and bone content did not eminently differ between the
both groups.
Table1. Anthropometric characteristics of professional soccer and basketball player (values are presented as an
average ± standard deviation).
Soccer players
Basketball players
P value
(N=43)
(N=36)
Age (years)

22,7±4,9

22,4±4,4

0,216 (n.s)

Height (cm)

177, 3±17,3

192,9±8,6

0,001*

Weight (kg)

78,8±16,4

87,8±11,3

0,006*

BMI (kg/m2)

23,7±1,4

23,5±1,7

0,503 (n.s)

* statistical significance
Table 2. Anthropometric characteristics related to body composition of professional soccer and basketball
players (values are presented as an average ±standard deviation)

Muscle content of body (%)
Bone content of body (%)
Fat content of body (%)
* statistical significance
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Soccer players
(N=43)

Basketball players
(N=36)

P value

54,8±2,3

53,9±3,3

0,165 (n.s)

17,4±1

17,5±1,4

0,527 (n.s)

13,3±2,3

14,9±1,7

0,0008*
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DISCUSSION
Analyzing the anthropometric characteristics and body composition of both basketball and soccer
players, and describing the parameter differences related to sport performances and competition stages may
provide an important issue in the sport strategy for coaches, sports medicine doctors and other sport medical
stuff.
The obtained anthropological data clarifies the certain differences in the examined sport players. It is
due to the characteristics of the subjects to choose the appropriate sport and influence on a players body
development related to different sport type. Considering the measurements that are taken in this study such as
body height, weight and body fat content, it can be concluded that basketball players are taller and heavier than
soccer players are. Additionally, more fat content was found in basketball than in soccer players
The results of this study are in accordance with the ones of Popovic, S. (10), who also found a strong
difference regarding body height and weight between the two groups of players. However, for both soccer and
basketball players’ height, this study showed slightly lower value than the average height of 180.9 cm. for soccer
players at the World Soccer Championship 2002, and average height of 200.6 cm. for basketball players
according to NBA.com. While the different height in soccer players does not have that much importance, taller
basketball players have the advantage because of a shorter distance shot, higher jump, more chances for block,
etc.
It has been conducted that the basketball players are heavier than football players are. The possible
reason for this is probably the fact that the basketball players are much taller, and have bigger body size than the
football players.
The body mass index (BMI; weight/height2) is a parameter that is widely used in adult populations as
an internationally recognised definition for overweight and obesity (5). According to the established literature,
the body mass index of all the groups in this study is in the area of normal weight, and it did not show any
compelling differences between the groups, whereas body muscle and bone content did. This was obvious due to
the measurements, because basketball players have to use both upper and lower extremities, while soccer players
use only the lower extremities (10).
It is interesting to note that the percent of fat content in the bodies of basketball players was
insignificantly higher than the percent of fat content in the bodies of soccer players. These results were not
expected, mostly due to the reason that part of the previous research recognized soccer as a predominantly
aerobic sport (4,15), while anaerobic energy is essential only for performance in sprints, high-intensity runs, and
duel plays, all of which may contribute to the final outcome of the game (14).
The importance of body composition in sport performance is a primary concern in creating athlete
profiles. Especially for conditional programs throughout a season at all levels of competition (13). Describing
anthropometric characteristics, body compositions of athletes and detecting possible differences in relation to
competition levels, may give coaches a better working knowledge of the studied groups of athletes.
This study may contribute for better understanding of different anthropometric measurements of sport
players, in order to manage and follow-up their sport requirements and sport achievements. To clarify the
anthropometric differences among other sport disciplines in comparison with other regions in Europe, more
studies need to be done.

1.
2.
3.
4.
5.
6.
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ADRENAL TUMORS AS INCIDENTALOMAS: REPORT OF OUR EXPERIENCE
1

Stojovska-Jovanovska Elizabeta1, Spirov V1, Jakimovska M1, Dodevski A2, Bitoska I3
University Clinic of Radiology, Skopje; 2Institute of Anatomy, Medical Faculty, “Ss. Cyril and Methodius
University”, Skopje; 3Clinic of Endocrinology, Skopje

ABSTRACT
Introduction: The adrenal gland is a common site of disease in humans. Detection of adrenal masses has
increased with the expanding use of cross-sectional imaging. These masses are found as incidentalomas in 2-9%
during computed tomography (CT) imaging exams of the abdomen. In patients with malignant disease, 32-73%
of accidentally discovered masses in adrenal glands are metastatic. Radiology plays a critical role not only in
detection of adrenal abnormalities but in distinguishing benign from malignant adrenal tumors.
Materials and methods: During a 5-year-period, between April 2012 and April 2017, 41 patients (22
male and 19 female, aged 25-80 years) were diagnosed with adrenal tumors as an accidental finding at the
University Clinic of Radiology. Multi-slice CT exams of the abdomen were performed on Siemens Volume
Zoom Scanner - 4 Slices, SYNGO Software, for various indications - as a part of diagnostic procedures,
preoperative or postoperative staging of malignant diseases. We performed magnetic resonance imaging (MRI)
on 1.5 T, MR scanner (Siemens) in 18 patients with adrenal mass, followed by a multi-slice CT.
Results: Most of the tumors were adenomas and they were discovered in 22 (53.7%) patients; 9 (21.9%)
patients had adrenal metastases, 5 (12.2%) myelolipomas, 3 (7.3%) pheochromocytomas and 2 (4.9%) patients
had adrenal tumors diagnosed as adreno-cortical carcinomas.
Conclusions: CT is the cornerstone for imaging of adrenal tumors. Unenhanced and enhanced CT
densitometry with emphasis on the washout features has significant importance in distinguishing between lipidrich and lipid-poor adenomas and malignant lesions. When lesions cannot be characterized adequately with CT,
MRI evaluation with T1- and T2-weighted sequences and chemical shift and fat-suppression refinements is
necessary.
Key words: adrenal gland, CT, MR, neoplasms
INTRODUCTION
The adrenal gland is a common site of disease in humans and detection of adrenal masses has increased
with the expanding use of cross-sectional imaging. Adrenal masses - both suspected and incidental - are
identified in up to 5% of abdominal CT examinations [1].They are present like incidentalomas in 2-9% of all
computed tomography (CT) imaging of the abdomen. In patients with malignant disease, the adrenal gland is the
fourth most common site of metastasis after lungs, liver, bones. In 32-73% of accidentally discovered masses in
adrenal glands, they are metastatic [2, 3].
Radiology plays a critical role not only in detection of adrenal abnormalities but in distinguishing
benign from malignant adrenal tumors.
Indications for imaging of adrenal glands:
1. Hormonal imbalance with clinical manifestation
2. In cases of already diagnosed malignant disease, for the purposes of determination of metastasis or
3. Incidentally discovered changes in the adrenal glands – incidentalomas
There are several imaging modalities available for diagnostic adrenal masses: ultrasound (US),
computed tomography (CT), magnetic resonance (MRI), PET/CT - positron emission tomography and adrenal
biopsy [4, 5, 6, 7].
US is a method which determines adrenal masses, position, size, borders, but it offers insufficient
information, especially for minor changes. Often adrenal tumors are incidentally detected with abdominal
ultrasound.
The cornerstone of adrenal imaging is CT, performed before and after i.v. injection of contrast medium
and acquired as 3–5 mm scans through the adrenal glands. The advent of multi-detector CT has allowed
postprocessing of the acquired data to narrow slice intervals and provides detailed reformatted images in any
plane.
MRI of the adrenal glands should include T1- and T2-weighted images, plus chemical shift imaging,
with T1-fat-suppressed imaging before and after i.v. gadolinium.
PET–FDG imaging is being used with increasing frequency in whole-body staging of various
malignancies and emerge as an excellent tool in the differentiation between benign and malignant adrenal
lesions. In general, metastases have high FDG uptake while most adenomas are not FDG avid.
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Although adrenal biopsy is a very valuable tool in the differentiation between metastases and adrenal
adenoma, it is less frequently used than in days prior to the use of unenhanced CT densitometry and chemicalshift MRI. CT and MR are now being used to triage which patients will require biopsy or operation.
MATERIALS AND METHODS
During a 5-year-period, between April 2012 and April 2017, 41 patients (22 male and 19 female, aged
25-80 years) were diagnosed with adrenal tumors as an accidental finding at the University Clinic of Radiology.
Multi-slice CT exams of the abdomen were performed on Siemens Volume Zoom Scanner - 4 Slices, SYNGO
Software, for various indications - as a part of diagnostic procedures, preoperative or postoperative staging of
malignant diseases. We performed magnetic resonance imaging (MRI) on 1.5 T, MR scanner (Siemens) in 18
patients with adrenal mass, followed by a multi-slice CT.
CT protocol:
We initially perform unenhanced scans using 3–5 mm thick slices through the adrenal mass. Then we
measure density of the mass and if the mass measures less than 10 HU, the workup stops, as we have a diagnosis
of a lipid-rich adenoma (8). If the lesion measures greater than 10 HU, then we administer 100–120 ml of nonionic IV contrast (3 ml/s) and then re-scan the adrenal mass initially after a 60 s scan delay, followed by images
at 15 min. After scanning we calculate the percentage of enhancement washout, and if the optimal threshold
value for a percentage enhancement washout is greater than or equal to 50% with specificity of 95% and
sensitivity of 79–89%, then it is adenoma in question. If we the washout is less than 50% our opinion is that the
mass is probably malignant, often MS [6, 7, 8, 9, 10].
MRI protocol:
Our standard protocol for adrenal imaging includes the following sequences-Axial and coronal Т1-spinecho TR 425 msec, TE 15msec; Axial and coronal Т2- fast spin-echo TR 1800 msec, TE 100 msec; Chemical
shift MRI (1,5 Т) – T1 in phase ( TE 4.2 - 4.4 ms) and opposed phase (TE 2.2 -2.7 ms ) SGE or 3D-GE; T1 fat
supp before and after iv administration of gadolinium based contrast.
The most important component of the adrenal MR imaging protocol is chemical shift imaging. It is
performed with in-phase and out-of-phase spoiled gradient-recalled-echo (GRE) sequences, performed to
distinguish between adenomas and metastases, with sensitivity of 81-100% and specifity of 94-100%.The
premise with this technique is that most adenomas contain intracellular fat and more than 80% are ofthen lipidrich variety. They lose signal intensity on chemical shift, out-of-phase images compared with in-phase images.
Adrenal lesions that contain macroscopic fat-like myelolipomas demonstrate a loss of signal intensity on fatsaturated images. In general, malignant adrenal lesions do not contain lipid. In using lipid-sensitive sequences,
this technique is able to distinguish between lipid-rich adenomas and most malignant lesions [11, 12].
RESULTS AND DISCUSSION
Most of the tumors were adenomas and they were discovered in 22 (53.7%) patients; 9 (21.9%) patients
had adrenal metastases, 5 (12.2%) myelolipomas, 3 (7.3%) pheochromocytomas and 2 (4.9%) patients had
adrenal tumors diagnosed as adreno-cortical carcinomas.
Adrenal adenomas are the most common adrenal lesions, found in 3% of cases at autopsy (1). The most
important characteristic feature of adrenal adenoma is the presence of intracellular lipid. Chemical shift imaging
is the most reliable technique for diagnosing adrenal adenoma. Most adrenal adenomas demonstrate a loss of
signal intensity on out-of-phase images [13]. Uniform enhancement on immediate contrast material–enhanced
images is also typical of adenomas [6, 7] (Fig.1, 2).

Fig. 1. CT images of adenoma on a left adrenal gland (arrow): on unenhanced image it is -6HU, on the enhanced
image it is 50HU and on the delayed image 15HU
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Fig. 2. MRI gl.suprarenalis: adenoma, lipid rich, on a left adrenal gland- Т1 in and out of phase
The myelolipoma is an uncommon benign tumor composed of mature adipose tissue and hematopoietic
tissue. Most of these lesions are discovered incidentally. The fatty component of this tumor is hyperintense on
non-fat-suppressed T1-weighted images. The use of fat suppression can help confirm the diagnosis by
demonstrating a loss of signal intensity within the fatty component [4, 7].
Pheochromocytomas are tumors that arise from pheochromocytes, the predominant cells of the adrenal
medulla. Pheochromocytomas do not contain a substantial amount of cytoplasmic lipid, and, therefore, they
maintain their signal intensity on out-of-phase GRE chemical shift images. Most pheochromocytomas
demonstrate high signal intensity on T2-weighted images (light bulb sign) but high signal intensity should not be
used as a feature to suggest or exclude pheochromocytoma, because these tumors also manifest with moderate
signal intensity on T2-weighted images [1, 4, 14]. Most lesions show intense enhancement after the
administration of contrast material [10] (Fig3).

Fig. 3. CT post-enhancement - Pheochromocytoma on the right gl. suprarenalis and MRI, T1 post-gadolinium
with fat suppressed, pheochromocytoma on the left gl. suprarenalis
Adreno-cortical carcinoma is the primary carcinoma of the adrenal gland which is a rare tumor,
affecting approximately two patients per million. The peak prevalence of this disease occurs in patients 30–70
years of age. In general, the tumor is large at diagnosis, with diameters of more than 6 cm and up to 20 cm and
appears heterogeneous on both T1- and T2-weighted images owing to the presence of internal hemorrhage and
necrosis [10, 13, 14].
Adrenal metastases are found in up to 27% of patients with malignant epithelial tumors at autopsy.
Metastases are the most common malignant lesions involving the adrenal gland and tumors that metastasize to
the adrenal glands including the lung, bowel, breast, and pancreas. Metastases are usually bilateral but may also
be unilateral. Adrenal metastases usually exhibit low signal intensity on T1-weighted images and high signal
intensity on T2-weighted images, with progressive enhancement after administration of contrast material.The
most important diagnostic feature is the lack of signal loss on out-of-phase images (in contradiction to that seen
in adrenal adenoma) [10, 13, 14] (Fig. 4).

Fig. 4. T1-weighted out-of-phase MR image of left adrenal metastases
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CONCLUSIONS
CT is the cornerstone of imaging of adrenal tumors. Unenhanced and enhanced CT densitometry with
emphasis on the washout features has significant importance in distinguishing between lipid-rich and lipid-poor
adenomas and malignant lesions. When lesions cannot be characterised adequately with CT, MRI evaluation
with T1- and T2-weighted sequences and chemical shift and fat-suppression refinements is necessary.
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MYOPIA AND GLAUCOMA-RISK ASSESSMENT
Bogdanova Irina
University clinic of eye diseases

ABSTRACT
Glaucoma, a leading cause of irreversible blindness among the older population worldwide, is
progressive optic neuropathy.
The primary objective of this study is to evaluate the connection of the myopia with glaucoma. The
other purposes, which is expected to be determined during the examination are: whether a certain type to
myopia, presents a greater risk factor for the occurrence of glaucoma, from the other; also , to evaluate the
degree of glaucoma changes compared to the amount of the myopia.
The study is case-control study, in which are involved patients aged 25-70 years, with refractive
anomaly myopia. The study is carried out of the University clinic for eye diseases, in Skopje, in the Cabinet for
glaucoma. We examined 20 patients with refractive anomaly myopia, of which 8 patients are diagnosed as
glaucoma and 12 patients without glaucoma. In all patients were made investigations: rate pressure, visual field,
gonioscopy, ultrasound and biometry, OCT.
From the obtained results can be determined as following: regarding the visual sharpness (with and
without correction), patients who have myopia and glaucoma have a lower visual acuity, compared to patients
who have myopia. There is no significant difference compared to ocular pressure between the two groups, as a
result of the therapy that patients with glaucoma use. Characteristic of the results is the examination of the
thickness of retinal layer of nerve fibers. This thickness is noticed between the two groups of patients. More than
half of patients with myopia without diagnosed glaucoma, have thinner RNFL, which represents one of the
primary findings to diagnose the glaucoma treated.
The extent of damage which causes glaucoma, depends on the time of its detection. Later diagnosed
glaucoma, will cause greater suffered damages. That is the reason why they are effort to highlight the need, in
all patients in whom will be diagnosed myopia, to be implemented investigations for glaucoma detection, in
order to prevent timely the damages of the nerve and retina.
Key words: myopia, glaucoma, assessment, risk factors

INTRODUCTION
Glaucoma, a leading cause of irreversible blindness among the older population worldwide, is
progressive optic neuropathy (1). The primary open angle glaucoma (PGOA),is the most frequent type of
glaucoma between the population, according to recent studies.
Glaucoma is characterized by loss of retinal nerve fibers, which clinically is recognized as defects in the
visual field, as well as loss of neuroretinal layer of the PNO, known as glaucoma optic neuropathy (GON) (2).
The global prevalence of glaucoma treated patients is expected to be 80 million in 2020 (3).
There are many studies that examine risk factors for glaucoma. Higher intraocular pressure (IOP), very
well known, is the biggest risk for glaucoma (5). According to the tests, show that, as the reduction of IOP,
reduces the risk for the disease and progression of glaucoma (4) there are also data, that other risk factors such
as: age, sex, race, refraction, heredity and illness the system, play a role in the pathogenesis of glaucoma treated
patients. The disease has, if not treated or is resistant to therapy, most often bad ending by loosing ganglionic
cells, gradually lose sight and blindness.
Myopia or nearsightness is refractive anomaly, something that parallel light rays that come remotely,
after they breach on cornea and lens, focus before retina, in vitreous body and then into the state of divergence,
formed circles on the retina. Myopia is divided into bulbar and lental. Bulbar myopia, occurs as a result of
increased axial length of the bulbus, whereas lental myopia, refractive anomaly, occurs as a result of increased
refractive power of the lens (6).According to the power of the refractive anomaly, myopia is divided into: small
(up to-3D), medium (up to -6D) and huge, over -6D.
Certain studies show that prevalence of myopia is growing, as the growth of the level of education
among the population. Examinations determine that certain factors, associated with increased level of education,
as less time spent in nature, a number of time spent in reading, as well as increased use of computers, tablets and
smart phones, are risk factors for myopia (7).
However, effective treatment and preventive strategies for high myopia have still not been fully
published.
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Eyes with high myopia are less tolerant of fluctuation the IOP, from other eyes. At them the axial length
of the bulbus is higher, the lamina cribrosa is thinner and sclera wall is thinner with different elasticity. A little
increasment the IOP, can cause damaging of RNFL, because myopic eye has elongated elliptical shape, the back
wall is much more streched, then in nonmyiopic eye. Therefore, each increase of the IOP, optic nerve can be
easier damaged (8)
However, effective treatment and preventive strategies for high myopia have still not been fully
published.
Eyes with high myopia are less tolerant of fluctuation the IOP, from other eyes. At them the axial length
of the bulbus is higher, the lamina cribrosa is thinner and sclera wall is thinner with different elasticity. A little
increasment the IOP, can cause damaging of RNFL, because myopic eye has elongated elliptical shape, the back
wall is much more streched, then in nonmyiopic eye. Therefore, each increase of the IOP, optic nerve can be
easier damaged (8)
One of the most frequent theory, which is described in a number of studies, the reason of appearance of
glaucoma in myopic patients, is that the increased pressure , or even a normal pressure, in the changed myopic
eyes with all abnormalities and abnormal structure, thinner layers, especially layer on nerve fibers, leads to
additional suffered damages, the extinctions of ganglion cells, the appearance on glaucoma changes, additional
lost of the field of vision, and if the patient is not under treatment, leads to loosing the sight.
There are several theories due to explain the link between the myopia and primary open angle
glaucoma. One of the main theories is damaging of ganglionic cells that is happening in glaucoma patients, and
is detected by the measurement of the RNFL, with the help of OCT (optical coherence tomography). This turn in
correlation with the changes of the visual field. Therefore measurement of the RNFL and macular cell complex
is a good technique for the detection and clinical evaluation of patients with glaucoma and myopia (10).
MATERIALS AND METHODS:
This study is case-control study, in which are involved patients aged 25-70 years, with refractive
anomaly myopia.
The study is made at the University clinic for eye diseases, in Skopje, in the Cabinet for glaucoma. In
this study are involved 20 patients with myopia, of which, 8 patients are diagnosed with glaucoma and 12
patients are without glaucoma.
The input criteria for this researching are as following:
1. for patients who have myopia and glaucoma:
-higher intraocular pressure (IOP) over 24mmHg without therapy
-changes of the optical nerve (PNO)
-changes in the Field of Vision
-therapy for glaucoma
2. for patients who have myopia
-refractive anomaly myopia
-normal IOP
-normal visual field
In all patients are made following investigations: determination of the levels on visual acuity (with and
without correction), refractometry, measurement of the eye pressure, visual field, gonioscopy, ultrasound and
biometry and OCT.
The obtained results are presented in tables and graphs.
RESULTS
The results can be found as following:
In terms of visual acuity, (with and without correction), patients suffering from myopia with glaucoma
have a lower visual acuity (0,01-0,6)Tab 1,without correction,(0,01-1,0)Tab 2,with correction, compared with
patients who suffer from myopia(0,01-1)Tab 1,or (0,3-1,0)Tab2.
There is no significant difference in the intraocular pressure between the two groups, as a result of
intraocular pressure therapy used by patients with glaucoma: Tab 3 measured by Shiotz, contact method (10,217,3mmHg),or Tab 4,messured by Air Puff,noncontactmetod (13,0-28,0).
Axial length of the vitreous,Tab5 (15,81-24,42) and Axial length of the bulb,Tab 6(24,3-29,3), are
bouth above the normal limits:Tab 5(15,4-15,5),Tab 6 (23,0-23,9).
The size of the diopter, in all groups of myopia, glaucomatous changes are equally represented: Tab 7
(size of escavation of PNO,0,1-0,9).
In examination of the vision field(Tab 9), to determine the changes that come across, there are more
pronounced in patients who suffer from myopia and glaucoma(3 patients), unlike the other group. But changes in
the visual field are also found in one patient suffering from myopia.
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Typical results from a survey of thinning the layer of retinal nerve fibers (Tab 8). This thinning is noted
in both groups of patients. More than half of patients (8) with myopia, without diagnosed glaucoma, have
thinning (52-97), which is one of the primary findings to diagnose glaucoma. In this patients, thinning of RNFL
with normal ocular pressure, can be a result of normotensive Glaucoma. For that reason, this group of patients
must be conduct on furder investigations, in order to find the reason for this pathological changes.
Such changes are proportional to the axial length of the eye and vitreous. By increasing the length
increases and changes (Tab 5,6,8)
In all patients, using a method gonioscopy, it is determined that iridocorneal angle is open.
Table 1. VISUAL ACUATY – Without correction; Normal time 0.9 – 1

Table 2. VISUAL ACUATY – With correction; Normal time 0.9 – 1

Table 3. Eye pressure Shiotz (contact method); Normal time 10.2 – 17.3
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Table 4. Eye pressure AIR PUFF (noncontact method) ; Normal time 15.2 – 25

Table 5. ECHOBIOMETRY Axial length of the vitreous ; Normal time 15.4 – 15.5

Table 6. ECHOBIOMETRY Axial length of the bulb ; Normal time 23 – 23.9

Table 7. Size of excavation of papilla; Normal time 0.1 – 0.4
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Table 8. Thickness of retinal nerve fiber layer ; Normal time >100

Table 9. Visual field

DISCUSSION
The link between myopia and glaucoma remains a secret, because several circumstances, mainly due to
the fact that it is difficult to separate myopia, its structures and functional abnormalities of the "real"
glaucomatous change.
A number of studies have shown there is a correlation between myopia and glaucoma.
Blue Mountain Eye Study(11), made of 3654 respondents from Australia, shows that in patients with
low myopia, chances for appearing glaucoma are doubled, compared to patients without myopia, or 2.1. In
patients with average or high myopia, they are 3.3.
LALES (Los Angeles Latino Eye Study) and Singapore Malay Study (12), by measuring the axial
length of the bulge, show the association between the axial length and glaucoma (2-3).The similar results we also
get in our study (Tab. 5, Tab. 6 And Tab. 8)
The Beijing Eye Study (13) divides myopia in 3 categories:
-low -0.5 to -3D
-Middle -3 to -6D
-High <-6D
This study shows that there is greater connectivity between middle and high myopia,and glaucoma.In
our study,more then half of patients with middle and high myopia(tab.7),have glaucoma changes(thinning of
RNFL 54-82).
The Barbados Eye Study-shows that refractive myopia is one of the several risk factors for PGOA
among black people (14).
Singapur Eye Study(12), shows that people with middle and high myopia have a 3 times higher risk of
PGOA,than the people without myopia.In study that we made,5 patient with myopia without diagnosed
glaucoma,have excavation of papilla above the normal limits(nor.0,1-0,4)
One of the largest studies done is in screening for myopia and glaucoma made of 32,918 respondents in Sweden,
aged 57 to 79, where it is observed prevalence of newly glaucoma, whose numbers grow with the growth of
myopia (p <0 , 0001)(15).
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CONCLUSION
From the results that we get from our study,we can see that a lot of patients who suffer from
myopia,without diagnosed glaucoma,have some glaucoma changes like:escavation of PNO,thinning of RNFL
and changes in the visual field.
Also,the patients with middle and high myopia have more glaucoma changes,than patients with low
myopia.
The extent of damage that causes glaucoma depends on the time of its detection. Later diagnosed
glaucoma will cause major damage.
That's the reason of this paper, to light the need in all patients who will diagnose myopia, to conduct
investigations for the detection of glaucoma,for timely prevention of damage to the nerve and vision.
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ABSTRACT
Objective: Due to early and accelerated atherosclerosis, the patients with systemic lupus erythematosus
(SLE), asymptomatic for coronary artery disease (CAD) are in particular risk of acute myocardial infarction
(AMI). A diagnostic approach for their risk stratification is needed, followed with appropriate management and
treatment.
Material and Methods: We present three patents with SLE, from two patients cohorts (younger and
older-age group), with SLE history for more than 7 years, with more active phase of disease (SLEDAI score 3-5)
and atypical chest pain. With low to intermediate risk for CAD according to traditional risk factors for CAD, but
with presence of SLE–related risk factors for atherosclerosis, they underwent 99mTc Myocardial perfusion
scintigraphy (MPS) (at rest and stress, as one-day protocol) for evaluation of myocardial perfusion and left
ventricular (LV) functional abnormalities. Visual and quantitative analysis of perfusion and functional
tomoscintigrams detected the presence of one (in 2 patients) or two vessel’s stress-induced ischemia (in 1
patient), with mild to severe intensity and 10-27% extent of ischemic LV myocardial mass. Regions with the
perfusion abnormalities were accompanied with wall motion abnormality during the stress study. The global LV
functional parameters were normal in both studies (stress vs rest) with higher transient dilation parameter (TID)
in one patient, indicating the presence of more profound perfusion abnormalities. Two patients were referred for
angiography which in both cases showed no evidence of significant coronary artery stenosis of the major
coronary arteries. Along with their higher levels of serum concentrations of endothelin (ET-1) and C-reactive
protein (CRP) the myocardial perfusion abnormalities resemble microvascular functional affection.
Conclusion: We emphasize the importance of identification of asymptomatic high CAD risk patients
with SLE and CAD evaluation in this patients' cohort in order to prevent premature cardiac death. Determination
of the clinical pretest probability for CAD and assessment of myocardial perfusion with non-invasive imaging
technique such as 99mTc SPECT MIBI MPS may help in detecting the patients that should be subjected to
coronary angiography. Even in the case of microvascular dysfunction, without significant obstruction of
coronary vassels, prevention and/or treatment of CAD traditional risk factors and better control of the SLE
disease can prevent or postpone the accelerated development of atherosclerosis and the decrease the risk of
cardiovascular events.
Key words: systemic lupus erythematosus, myocardial perfusion, coronary artery disease, myocardial
perfusion scintigraphy
INTRODUCTION
Systemic lupus erythematosus (SLE) is a chronic, autoimmune, inflammatory disorder with
multisystem affection. Due to introduction of novel treatment modalities, the long-term survival of patients with
SLE has improved, but they still face in risk of increased cardiovascular morbidity and mortality (1,2).
SLE is one of the strongest known risk factor for atherosclerosis, with rapid and progressive evolution,
affection of even young patients, mostly asymptomatic for coronary artery disease (CAD). In general, the
frequency of CAD in patients with SLE is up to 12% (3) or incidence of CAD is 7- fold higher (4) than in
healthy controls, matched for cardiovascular risk factor. The rate of acute myocardial infarction as the primary
cause of death in SLE has been reported in different studies in up to 36% of the patients with SLE or it is 5 times
higher than in the general population (5,6). Young and premenopausal women are at 52 times higher risk for
premature and accelerated atherosclerosis and myocardial infarct than the controls matched for age and sex in
Framingham study (3).
Several risk factors and mechanism are recognized to anticipate in development of atherosclerotic
vascular disease in SLE- traditional CAD-risk factors in complex interactions with SLE-associated factors and
treatment, systemic vascular inflammation and endothelial dysfunction of minor coronary arteries and
microcirculation as well as a procoagulant tendency associated with antiphospholipid syndrome. Ischemia due to
vasculitis is more frequent in young people with active disease, often of short duration, while ischemia caused by
atherosclerosis affects more frequently older SLE patients, with longer duration of the disorder and higher
cumulative doses of corticosteroid therapy. Myocardial ischemia in both groups of patient remains mainly
subclinical, oligo- and asymptomatic, but with high risk of premature myocardial infarction.

19

Sandevska Emilija. Myocardial perfusion in patients with systemic lupus erythematosus and low to intermediate
risk for coronary artery disease, assessed with 99mtc mibi myocardial perfusion scintigraphy –case reports.

Hence, the evaluation of the myocardial perfusion in patient with SLE is of great importance for their
risk stratification and management in order to prevent and minimize the high frequency of cardiac
events,especially in young to middle – aged SLE patients and premenopausal women. A number of non-invasive
diagnostic modalities have been proposed for evaluation of coronary atherosclerosis. Some of them serves as
surrogate markers of vascular disease, such as electron beam CT (EBCT) for detection and measurement of
coronary calcium score (7,8) and carotid color Doppler ultrasongraphy for detection of carotid plaques
(9,10).The other diagnostic modalities, such as myocardial perfusion scintigraphy with 99mTc MIBI (99mTc
SPECT Gated MIBI MPS) (21-28) and cardiac NMR perfusion study (11) allow assessment of myocardial
microcirculation and microvascular coronary dysfunction in the onset of subclinical myocardial ischemia. These
noninvasive studies suggest a prevalence of subclinical vascular disease in nearly 35-49% of the patients with
SLE (9,10)
We present three patents with SLE, from two patients cohorts (younger and older-age group), with
atypical chest pain, with low to intermediate risk for CAD with traditional and SLE–related risk factors for CAD,
but with evidence of myocardial perfusion abnormalities, detected by 99mTc MIBI SPECT Gated MPS. As
noninvasive and sensitive method, myocardial perfusion scintigraphy may be very useful in screening of patient
with SLE for coronary and microcirculatory vascular disease.
MATERIAL AND METHOD
For the purpose of detecting the CAD in asymptomatic patient with SLE, SLE- related risk factors were
estimated (disease activity according to the SLEDAI score system, immunological status,
inflammatory/vasculitis marker – C reactive protein (CRP) as a marker of vasculitis/inflammation,
antiphospholipid antibodies as marker of procoagulation, and endothelin as a marker of endothelial dysfunction)
as well as traditional risk factor for atherogenesis (age, cigarette smoking, obesity, diabetes, hypertension,
hyperlipidaemia, positive family history). Myocardial perfusion was evaluated with 99mTc MIBI SPECT Gated
MPS, during rest and stress condition (using pharmacologic vasodilator stressor - dipyridamole in the dose of
0,56 mg/kg/min 4 min. i.v. infusion), as a one-day protocol. Visual and quantitative analyze of perfusion and
functional tomoscintigrams were done in order to determine the extensity and severity of myocardial perfusion
abnormalities. Coronary angiography was performed in order to differentiate the major coronary artery affection
from microvascular endothelial dysfunction.
Case 1.
A 34-year-old male, with a 9–year history of SLE, underwent MPS for evaluation of epigastric and
chest discomfort. A full estimation of cardiac risk was undertaken, taking into account SLE-associated risk factor
for atherosclerosis and traditional risk factors for CAD. Previously for a long period with positive ANA and
aDNA antibodies, at the time of investigation the patient was negative for for ANA, aDNA, antiphospholipid
antibodies and lupus anticoagulant and with disease activity estimated as SLEDAI score of 5. The medication
history included corticosteroids, combined with Chloroquine 250mg/day, for more than 1 year. Patient was
burdened with only two traditional CAD risk factors – smoking and dyslipidemia: triglyceride level of 4,0
mmol/L (ULN 1,7 mmol/L), hypercholesterolemia (C) with total C of 6,0 mmol/l (ULN 5mmol/L), LDL-C of
3,8 mmol/l (ULN for this risk profile is 3,0 mmol/L), and normal HDL-C 1,1 (range 0.9-1.4 mmol/L) in the
blood. Physical examination revealed normal body weight with BMI of 23 (normal range 18-25) and normal
blood pressure (BP) values of 110/70 mmHg. Biochemistry: blood glycose normal range, CRP 3,2mg/L (ULN
<6 mg/L), but elevated level of endothelin 114 pg/ml (mean normal value in control group of 98+/-8 pg/ml).
Echocardiography confirmed normal global LV systolic and diastolic function and regional wall motion at basal
conditions. MPS detected mild reversible perfusion defect along the mid- and basal segments of the anterior wall
with extent of 10% of left ventricular mass, and mild fixed defect in the septum, both in LAD vascular territory
(with total extent of perfusion abnormality of 20% of LV myocardial mass). LV appeared with slightly enlarged
cavity and thin walls, and the right ventricle (RV) was visible in both studies (possible effect of volumeoverload). Quantitative analysis of the perfusion study (4MD SPECT) confirmed the presence of stress-induced
ischemia of the anterior wall and mild septal hypo perfusion (SSS-sum stress score-5, SRS-sum rest score-4,
SDS-sum difference score-3). The perfusion abnormalities were accompanied with LV wall motion abnormality
– mild hypokinesis of the anterior wall during stress. The global LV functional parameters were normal in both
studies (stress vs rest): end-diastolic volumes (EDV) 116 ml/116ml; end-systolic volumes (ESV) 38 ml/33ml;
ejection fraction (EF) 67%/72% and transient ischemic dilation (TID) 1,16 (normal to 1,2). The patient was
referred for angiography which showed no evidence of significant coronary artery stenosis of the major coronary
arteries.
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Case 2.
In order to evaluate the atypical chest pain, SPECT Gated MPS 99mTc MIBI was performed in 61-year
female, with long-term history of SLE of 22 years and disease activity with SLEDAI score of 4. She was on
corticosteroid therapy more than 1 year, in addition on Hydrochloroquine 250 mg/day and with positive ANA
and aDNA antibodies. No presence of antiphospholipid antibodies and lupus-anticoagulant was detected. She
was burdened with two traditional CAD risk factors – hypertension (on antihypertensive medications), and
positive family history of coronary artery disease (CAD). High values of CRP were measured -20mg/L, as well
as high values of endothelin of 108 pg/mL, as endothelial dysfunction marker.
Echocardiography didn’t reveal alterations in global LV function and regional wall motion at basal
conditions. The substantial amount of perfusion abnormality – a total of 27% of LV mass was detected by MPS
study, with mild to moderate stress induced ischemia alongside of an LAD vascular territory (apical and
midventricular segments of the anterior wall, apex and inferior apical segment) as well as in LCX related basal
segment of inferolateral wall. The perfusion abnormalities were completely reversible according quantitative
assessment of SSS - 10, SRS - 0 and SDS - 10. Regions with the perfusion abnormalities were accompanied with
wall motion abnormality during the stress study. Global LV volumes and EF were normal in both studies, stress
and rest (EDV 118 vs 112ml, ESV 34 vs 22 ml, EF > 65% in both studies). TID was 1,23 – slightly higher than
normal (to 1,2) which is conclusive with significant myocardial ischemia. RV was visible at both studies due to
volume overload. In this case again, the angiography didn’t detect the presence of significant stenotic lesions
across major coronary artery vessels.

A

B

C.

D

Fig.1. Myocardial perfusion scintigraphy of Case 2: A,B,C: myocardial perfusion tomoscintigrams and 3D
stress-rest study: moderate stress induced ischemia in apical and midventricular segments of the anterior wall,
apex and inferior apical segment (LAD vascular territory), as well as in basal segment of inferolateral wall (LCX
vascular territory); D.Polar stress-rest maps with MPS stress-rest scores.
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Case 3.
A 36-year-old female, with SLE diagnosis of 7 years, enrolled the study for detection of CAD in oligoor asymptomatic SLE patients’ cohort. Disease activity determined by SLEDAI score was 3, the patient was
negative for ANA, aDNA, antiphospholipid antibodies and lupus anticoagulant. She was on corticosteroid
treatment for over one year and on Chloroqine 250 mg/day. She was asymptomatic in respect to angina
symptoms, with the presence of one CAD traditional risk factor - hyperlipoproteinemia (total C 7mmol/L, LDLC 4,1 mmol/L and HDL-C 1,1mmol/L). Echocardiography was consistent for normal global LV function and
regional wall motion at basal condition. Nevertheless, MPS demonstrated the presence of mild subsegment
stress-induced ischemia in 2 anterior wall segments (apical and mid-anterior segment) with mild hypokinesis at
stress. Quantitative analysis confirmed the visual interpretation with SSS - 1, SRS - 0 and SDS - 1, with ischemia
extent of 10% of LV myocardial mass. LV global function was normal with EDV, ESV and EF, at stress and rest
– 79ml/20ml/75% and 77ml/11ml/86%, respectively. TID was normal (1,13). This patient receives medical
treatment for control of HLP as a risk factor with statin therapy, and regular control check-ups were
recommended.
DISCUSSION
Atherosclerosis in SLE has unfavorable features - it is premature and accelerated, affecting young and
middle-aged patients, especially premenopausal women. Being with subclinical course - asymptomatic or
oligosymptomatic for CAD, SLE is associated with high frequency of vascular events and considerable risk for
premature death (12,13).
The pathogenesis of premature atherosclerosis in SLE is complex and multifactorial, and not yet fully
understood (7,9). The traditional risk factors for atherogenesis (hypertension, obesity, diabetes mellitus,
dyslipidemia, tobacco use, sedentary lifestyle) are more predictive for atherosclerosis in SLE patients than in
age- and sex-matched healthy subjects (14). However, although relevant, they are not only responsible for such
vascular changes. A number of different SLE – related factors may contribute to the accelerated atherosclerosis:
long-length disease duration, high disease activity score (assessed by SLEDAI score) and poor disease control
under the therapy. Anti-SLE therapy per se in a different way may promote or prevent development of
atherosclerosis in SLE. Corticosteroids may be indirectly atherogenic by increasing the blood glycaemic levels
and serum concentration of the lipoproteins, or producing or augmenting hypertension in SLE patients. A
proatherogenic lipid profile presumed secondary to corticosteroid therapy include: high plasma triglycerides,
LDL-C, VLDL-C and low HDL-C. Corticosteroids on the other hand promote anti-inflammatory and
immunosuppressive effect, influencing the disease activity and disease related damage. Thus, more aggressive
clinical forms of SLE, treated with higher cumulative doses of corticosteroid for a longer period of time, may
postpone the development of atherosclerosis, instead of less aggressive or undertreated form, with poor control
of the disease that appears as a significant risk factor for atherogenesis (15,16). Immunosuppressive therapy is
more likely to be proatherogenic, while treatment with hydroxychloroquine is protective. Therapy with a
monoclonal antibodies improves endothelial dysfunction, but maintains proatherogenity, by lowering the levels
of atheroprotective IgM (17)
Atherosclerosis is now recognized as an inflammatory disorder or immune complex mediated systemic
inflammatory disease where inflammation has a central place in the atherogenesis. In a patient with SLE, high
plasma concentrations of C-reactive protein appear to be both a marker and a risk factor for cardiovascular
disease independent of other traditional risk factors (18).
As autoimmune disease, SLE produces a wide spectrum of autoantibodies related to atherogenesis –
antibodies against oxidized LPL (o-LDL), anticardiolipin and HDL-C and apolipoprotein as a constituent of
HDL-C. Concerning the atheroprotective nature of these lipoproteins, the presence of such antibodies may
contribute to the accelerated atherosclerosis in SLE and antiphospholipid syndrome. (16)
Chronic endothelial dysfunction may be the earliest demonstrable microcirculatory abnormality in the
pathogenesis of atherosclerosis in patients with SLE. (19). Circulating anti-endothelial cell antibodies as a
marker of vascular damage have been demonstrated in correlation with disease activity score. A number of
functional methods are proposed for detection of endothelial dysfunction- pulse wave velocity analysis (19), a
measurement of vascular stiffness or in vitro measuring of endothelin– 1(ET-1). Plasma concentrations of ET-1
in SLE are significantly higher comparing with control group, especially in patients with active SLE disease.
(20)
Because of the wide spectrum of atherosclerotic vascular disease in SLE (atherogenesis, inflammation /
vasculitis, endothelial dysfunction and procoagulant tendency) and high frequency of cardiac events which
remain underestimated, the screening for the preclinical / subclinical vascular disease in SLE should be in the
focus of the rheumatologists and cardiologists dealing with this disease. We have presented two young patients,
male and female, both with atypical chest pain.
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The point of evaluation of the patients, in accordance to the disease duration (9 year and 7 year)
correlates with the period of the second pick of the bimodal mortality pattern in SLE, due to premature
myocardial infarction (1,2). According to the SLEDAI scores, the male patient was in more active phase of the
disease, recently becoming negative on ANA, aDNA, antiphospholipid antibodies and lupus-anticoagulant. The
female patient was immunologically stable for a longer period of the disease duration. Both patients were on
corticosteroid therapy for more than 1 year, along with Chloroquine. Based on traditional risk factors, both
patients were in low to intermediate CAD risk groups [smoking (male) and dyslipidemia (both)], mild elevation
of CRP in female patient. The endothelin level was high in male patient (not measured in female patient).
Echocardiography in both patient was consistent with normal global LV function and regional wall motion at
basal conditions. Myocardial perfusion scintigraphy with 99mTc SPECT MIBI demonstrated more profound
myocardial perfusion abnormalities in the male patient (perfusion defect extent of 20% of myocardial mass, with
moderate stress-induced ischemia and fixed hypo perfused segments (SSS=5, SRS=4, SDS=1), followed with
hypokinesia in corresponding segments at stress. Male patient was referred for coronary angiography which find
no significant coronary artery stenosis. Thus, myocardial perfusion abnormalities detected with 9mTc MIBI
SPECT Gated MPS is more likely reflecting the microcirculatory origin- vasculitis and or endothelial
dysfunction. The female patient was advised to receive antihyperlipemic - statin therapy according to lesser
extent and severity of the perfusion abnormalities as 10% of myocardial LV mass (described as mild stressinduced ischemia).
The third patient was of particular interest for evaluation of myocardial perfusion abnormalities because
of an older age, much longer duration of SLE and corticosteroid therapy, along with Hydrochloroquine,
permanently positive antibodies (ANA, aDNA), but negative aPL and LAC, persistence of more traditional and
SLE –related risk factors (HTA, family history, high CRP, as well as endothelin-1 levels). Patient was assessed
as representative of intermediate CAD risk group with more extensive and severe, two vessel’s stress-induce
perfusion abnormalities, detected with MPS 99mTc MIBI. Along with perfusion abnormalities, MPS detected
corresponding wall motion abnormality and slightly higher TID parameter. The patient was scheduled and
underwent threw coronary angiography, that demonstrated no significant coronary obstruction. Unexpected, but
myocardial perfusion abnormalities again resemble microvascular functional affection.
MPS studies with 99mTc MIBI in our patients has detected myocardial perfusion abnormalities of
different extensity and severity, followed with wall motion abnormality. During the last decade, several studies
has focused on the role of the myocardial perfusion scans in detection of atherosclerotic vascular abnormalities
in patient with SLE. Myocardial perfusion abnormalities are present in 22-54% of asymptomatic women with
SLE, burdened with traditional and SLE-related risk factors for atherogenesis (21-27). A significant number of
studies aimed to investigate the association of abnormal 99mTc MIBI MPI scans with a wide spectrum of
previously mentioned risk factors. SLE – related risk factors seem to be of greater importance for progressive
evolution of atherosclerosis in patients with SLE then traditional CAD risk factors (22,23,25). Pre-test risk
stratification classified our patients in low to intermediate CAD risk patients, with low procoagulant tendency,
but possible endothelial dysfunction wit higher level of ET-1 in the blood. So, their myocardial microcirculatory
abnormalities reflect the earlier phase of SLE related atherosclerosis. However, myocardial perfusion
abnormalities detected with MPS were shown to be a strong and independent predictor for the cardiovascular
hard events, such as myocardial infarction (26) This SLE patients demand cardiologist’s monitoring and regular
check-ups.
The capability of the method for estimation of the extensity and severity of myocardial perfusion
abnormalities and quantification of LV global and segmental function allow the selection of the patients for
angiography in order to elucidate the nature of the perfusion abnormalities- coronary obstruction or
microcirculatory endothelial dysfunction. Czuszynska et al. (24) suggested that asymptomatic women with CAD
risk factors should be screened for CAD with 99mTc SPECT MPS, but the first –line test for that purpose is still
a matter of debate. Namely, in the study of Lagana et al. (28) none of the patients with perfusion abnormalities
detected with MPS have showed coronary obstruction on angiography. On the other hand, the presence of fixed
perfusion defects indicates CAD rather than endothelial dysfunction (22). The subgroup of patients with
abnormal MPS and insignificant CAD on angiography, compared with control group is in a greater risk of major
adverse cardiac events (13% vs. 4,2% in controls during 24 months) (29).
Delcour suggested that abnormal MPS is a predictor of higher prevalence of coronary and peripheral
vascular events than suggest by a normal coronary angiogram (30).Coronary microvascular dysfunction can also
be identified by stress cardiac magnetic imaging (CMI). Ishimori et al. identified perfusion abnormalities in 44%
of patients with SLE and chest pain, compared with 0 – out of 10 healthy control patients, suggesting that SLE
should be regarded as a coronary heart disease equivalent, in the same way as diabetes (31). Johnson et al.,
demonstrated markedly depressed flow mediated vasodilatation in the brachial artery of patient with SLE, using
a noninvasive measuring method (19).
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Novel studies focused on the PET study estimation of coronary flow reserve in SLE patients without a
significant CAD or traditional CAD risk factors, demonstrated abnormal values of this marker, indicating
prolonged vascular inflammation and microvascular dysfunction. (32).
CONCLUSION
Based upon the clinical and diagnostical findings of presented cases and according to the literature
overview, we emphasize the importance of identification of asymptomatic high CAD risk patient with SLE. It is
of great importance to create an algorhythm of clinical and diagnostic investigations for risk stratification and
CAD evaluation in this patients cohort in order to prevent premature cardiac death. Determination of the clinical
pretest probability for CAD and assessment of myocardial perfusion with non-invasive imaging technique such
as 99mTc SPECT MIBI MPS may help in detecting the patients that should be subjected to coronary
angiography. Even in the case of microvascular dysfunction, without significant obstruction of coronary vessels,
prevention and/or treatment of CAD traditional risk factors and better control of the SLE disease can prevent or
postpone the accelerated development of atherosclerosis and the decrease the risk of cardiovascular events.
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ABSTRACT
Arteriovenous fistula (AVF) is the most appropriate access for hemodialysis (HD), due to the low
percentage of morbidity and mortality, better quality of life, less hospitalizations, and lower maintenance cost.
Besides preferable veins, there is also a possible incidental cannulation of the azygos vein. The aim of this case
report was to describe the intentional use of v. azygos as a VA for HD. Although not very common in usual HD
practice, it saves patient’s life. We report a case of a female patient (V.S.) at age of 62 with diagnosis – essential
hypertension, nephroarteriolosclerosis, chronic renal failure of V stage, renal osteodistrophy, period of post
parathyreidectomy surgery, syndrome of v. cava superior. The patient had exhausted VAs for HD and had
serious problems to be on regular HD program. She has got three failed AV fistulas, one failed AV graft, more
than forty CVCs of femoral, subclavian and jugular veins which caused stenosis and thrombosis of v. cava
superior and v. cava inferior. Due to these complications, v.azygos was enlarged which gave an opportunity to be
used as unusual VA for HD. After approximately 10 years on HD, the patient went to a terminal phase of VA for
HD, as all usual accesses for HD were previously used and because of thrombosis of v. cava superior and its
spreading in the right atrium. After three successful HD sessions, performed with Tesio catheters, the catheter
from v. azygos was removed. The patient continued with regular HD program four times per week for
approximately four hours. After year and a half, after the surgical intervention, Tesio catheters were in good
condition. Echocardiography was performed four times and showed ejection fraction more than 60%, without
additional thrombotic masses. Due to this experience for unusual VA using v. azygos for HD session, it can be
concluded that this type of access is possible to be performed when all the other VAs are exhausted.
Key words: vascular access; hemodialysis; v. azygos.
INTRODUCTION
Well done vascular access (VA) is essential for efficient hemodialysis (HD). In comparison with
arteriovenous (AV) graft and central venous catheter (CVC), arteriovenous fistula (AVF) is the most appropriate
access for HD, due to the low percentage of morbidity and mortality, better quality of life, less hospitalizations,
and lower maintenance cost. The most commonly used veins for CVC cannulations are the internal jugular vein
and the femoral vein, as opposed to the subclavian vein, which is associated with frequent complications such as
stenosis and thromobosis. Besides preferable veins, there is also a possible incidental cannulation of the azygos
vein (1, 3, 4).
To perform and to maintain the VA for HD patients, which provides better quality of life, different
medical profiles should be involved including: nephrologist, cardiologist, radiologist, vascular surgeon,
infectious disease consultant, hematologist, and members of the dialysis staff. The use of CVC is more often
accompanied by an increased percentage of complications (5-19%) (5, 7). During the vein cannulation, damage
of close arteries could occur followed by hematoma. Furthermore, accidental puncture of carotid artery during
the attempt of internal jugular vein cannulation is associated risk of embolisation of atherosclerotic plaque and
possibility of stroke. Other serious complications are air embolism, pneumothorax, and hemathorax. Late
complications such as infection, stenosis, thrombosis often occur. The possibility of thrombosis is rare in jugular
vein cannulation, but it occurs more often in subclavian vein. Thrombosis is more frequent by combination of
slow blood flow and turbulation with hypercoagulability, very common states in HD patients. Stenosis appears
when the catheter remains in the vein for longer period, and is linked with infection, activation of coagulation,
and permanent mechanical trauma.
Catheters are produced from silicon and polyurethane, which are biocompatible materials effective for a
long period of time (2, 11). There are antibiotic- coated catheters which minimize the possibility of bacteria
colonization and septic complications. Patients on HD, with CVC are exposed to higher infection risk. The main
cause for catheter removal (30% – 60%) is infection. Hospitalizations are more frequent in patients with CVC
compared to those with AVF. The risk of death outcome in patients with CVC is 41% higher than in those with
AVF (6). The aim of this case report was to describe the intentional use of v. azygos as a VA for HD. This
access is not common in usual HD practice, but in patients with limited options may be a matter of choice to safe
and prolong patient’s life.
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CASE REPORT
This case reports the intentional use of v. azygos for cannulation, while the patient was waiting (one
month period) for cardiosurgery approach for usual VA and insertion of Tesio catheters in the right internal
jugular vein. A female patient at age of 62 with diagnosis – essential hypertension, nephroarteriolosclerosis,
chronic renal failure of V stage, renal osteodistrophy, period of post parathyreidectomy surgery, syndrome of v.
cava superior. She has been undergoing HD since 2006 (app. 11 years).
The patient had exhausted VAs for HD and had serious problems to be on regular HD program. She has
got three failed AV fistulas, one failed AV graft, more than forty CVCs of femoral, subclavian and jugular veins
which caused stenosis and thrombosis of v. cava superior and v. cava inferior. Due to these complications,
v.azygos was enlarged which gave an opportunity to be used as unusual VA for HD. After approximately 10
years on HD, the patient went to a terminal phase of VA for HD, since all usual accesses for HD were previously
used and due to thrombosis of v. cava superior and its spreading in the right atrium.
Chronological order and details of the case
The patient was maintained on HD with appropriate VA performed in the period of 11 years as
following:













There were three failed attempts for AVF creation until 2007;
There was one failed attempt for AV graft followed by infection, which led to surgical removal of the graft
in 2012;
Due to VA problems, and a risk of low dialysis efficiency, the patient was exposed to four times HD per
week, instead of regular 3 times per week in 2013;
There was one attempt for bridging from HD to continuous peritoneal dialysis (CPD), but because the
peritoneal catheter did not function, it had to be surgically removed in 2014;
During the whole period from 2006 to 2017, more than 40 cannulation procedures (temporary and
permanent catheters) were performed using femoral, subclavian and jugular veins;
After all examinations, such as computerized angiography (CTA), phlebography, transesophaegeal
echocardiography, thrombosis of v. cava superior and inferior and thrombi in the right atrium were
confirmed (Fig. 1);
The patient was given low molecular weight heparin in intradialytic and interdialytic periods, amp. Clexan
60 mg during dialysis (in intradialytic period) and 40 mg between dialysis sessions (in interdialytic period).
This schedule was maintained until December, 2015;
Echocardiography in November, 2015 showed that catheter entered 30 mm in the right atrium. It was
obliterated with thrombotic mass of 17 mm thickness that were stable and medium echogenic. A long
filiform structure was on the top of the thrombotic mass of the catheter. It was unstable and fluctuated
toward tricuspid valve. According to CT angiography, the exploration of femoral, subclavian and internal
jugular vein was done. It showed that the majority of veins had stenosis or had torturous changes, due to
stenosis of v. cava superior and v. cava inferior. Certain enlargement of v. azygos was also found, which
enabled cannulation with temporary catheter. The catheter was 15 cm long because v. azygos had torturous
changes, but with appropriate capacity. (Fig. 2; Fig. 3, Fig. 4)
To remove certain thrombotic mass on the catheter, cardiosurgery procedure was performed, and permanent
catheter was cannulated. Two single Tesio catheters were inserted into the right internal jugular vein.

After three successful HD sessions, performed with Tesio catheters, the catheter from v. azygos was
removed. The patient continued with regular HD program four times per week for approximately four hours. A
year and a half, after the surgical intervention, Tesio catheters were in good condition. Echocardiography was
performed four times and it showed ejection fraction for more than 60%, without additional thrombotic masses.
Since January 2016, this patient has been on HD, using low molecular weight heparin, and she is given sintrom
by scheme the days she is not receiving HD.
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Fig. 1. CT angiography. Catheter in v.cava superior with thrombotic masses. Enlargement of v. azygos.

Fig. 2. CT angiography. Catheter with thrombotic mass in v. cava superior. Tortuous changes and enlargement
of intercostals veins and v. azygos

Fig. 3. CT angiography. Stenosis of right v. subclavia and v. cava superior and thrombotic mass around the
catheter
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Fig. 4. CT angiography. Enlargement of v. azygos due to stenosis of v. cava superior and enlargement of v.v.
costales
DISCUSSION
In general, a well-functioning VA for HD remains the Achilles heel of HD. The creation of an
acceptable VA does not always result in permanent access availability because of numerous complications.
Despite emerging vascular graft technologies and permanent cuffed catheters, the basic autogenous AVF,
remains the first choice for chronic HD. It is still the best access for longevity, lower morbidity and mortality.
Once autogenous options are exhausted, CVC becomes an important adjunct in maintaining patients on HD.
However, their use is linked to higher rates of infection, stenosis and thrombosis and could compromise dialysis
adequacy. The preferable locations for insertion catheters are internal jugular vein and femoral vein. The
subclavian vein is considered as a third choice because of high risk of thrombosis (8). The tip of the catheter
should be as large as central veins, v. cava superior or v. cava inferior. Predisposing factors for central vein
stenosis or thrombosis include placement of multiple catheters, longer duration in situ, subclavian vein location,
hypercoagulability, placement from the left side of the neck (9, 10). The azygos venous system drains the back,
thoracic, and abdominal walls, and connects v. cava superior and v. cava inferior. The azygos venous system
offers an alteration means of venous drainage from the lower body when there is obstruction of the v. cava
inferior, like in our case, and may offer a route of access for the catheter to enter the v. cava superior (12). Our
cannulation of azygos vein was intentional as the last option when there were thrombotic masses in v. cava
superior and right atrium. Azygos vein catheter was used during bridged period of one month when cardio
surgery was performed, and double Tesio catheters were inserted. In some cases percutaneous transhepatic or
transrenal placement of tunneled dialysis catheter are inserted as a last option (7, 12). Our patient was 11 years
on HD with several failed attempts for AVF and AVG, and more than 40 cannulation procedures in femoral,
subclavian and jugular veins. The bridging from HD to CAPD was also unsuccessful. The patient was not on the
list for cadaveric transplantation, as it is usually done with living donors. At the age of 62, the patient did not
expect kidney delivery from family members. The majority of the veins that have been used in the last 11 years
for access were stenosed, thrombosed and tortuous, which made the cannulation procedures difficult and risky.
Until now, HD is performed by using the right jugular vein with Tesio catheters for VA.
CONCLUSION
From our experience of unusual VA using v. azygos for HD session, it can be concluded that this type
of access is possible to be performed when all the other VAs are exhausted. Such approach may be of choice as
it provides sustainable VA for HD until cardio surgery intervention is performed to remove thrombotic masses
from v. cava superior and right atrium. This procedure enables usual Tesio catheters to be inserted in the right
jugular vein as a usual VA for HD.
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ABSTRACT
Introduction: The quality of life of an individual depends on the harmonic relationship of the internal
emotions and the external factors among which mostly are the economic status, the family relationships, the
social communication and the health status. The external factor - a disease of the individual, may cause feeling
of fear and excitement, recognizable as anxiety. Every attack on ones own integrity causes the anxiety and its
manifestation. The intensity of anxiety depends on the seriousness of the threat, its abruptness and the meaning
that it has for the affected individual. The awareness about the existence of the disease and the expectation
related to the unpredictable actualization of the symptoms, their intensity as well as the localization, cause a
chronic anxiety provocative state. Often behind the intrusive and the recognizable picture of this
symptomatology, the depressive substrates are contained, such as: feeling of guilt, withdrawal, isolation from the
environment.
Aim: Recognition of the psychopathologic symptoms and stimulation of the practical application of the
psychotherapeutic approach and the group therapy in the somatic medicine which has for a purpose the reduction
of the anxiety and depression symptoms, providing conditions for better life quality.
Methods: In the research, patients with a diagnosed chronic urticaria were included. All patients were
exposed to clinical instruments for evaluation of the anxiety and depression (the HAMA and HAMD), as well as
to the dermatological life quality index (DLQI) evaluation.
Results: The results confirm the existence of anxiety symptoms, presence of a depressive
symptomatology, associated with a decrease of the life quality, to all examinees, in all categories from within the
applied life quality scale.
Conclusion: The good insight and criticism on the anxiety and depression symptoms presence, their
recognition and treatment are of major importance for improvement of the life quality within circumstances of
disease existence.
Key words: anxiety, depressiveness, life quality.
INTRODUCTION
The individual's quality of life depends on the harmonic relationship of the internal emotions and the
external factors among which mostly are the economic status, the family relationships, the social communication
and the health status. The external factor - skin disease may cause a feeling of fear and excitement, to the
individual, recognizable as anxiety. Each attack on the own integrity causes the anxiety and its manifestation.
The anxiety intensity depends on the seriousness of the threat, the surprise factor, and the meaning that it has for
the individual. The awareness of the disease existence, the chronic threat and the expectations related to the
unforeseen actualization of the disease symptoms, their intensity and the localization, represent a chronic anxiety
provoking state. What will be the reaction response to this situation amongst the rest, will depend on the
personality structure and its ability with its defense mechanisms to defend itself from the extremely unpleasant
life situation.
The necessity for adaptation to the new situation and the necessity for change of the recent life style
causes in many individuals, a condition for appearance of chronic anxiety. The state of constant expectation
something bad and threatening to happen, limits the human freedom on the professional plan, on the social and
the intimate functioning. The persistance of this freely floating anxiety, also called a chronic anxiety brings to
emotional and behavioral excesses in the person that manifests jerkiness, irritability and depressiveness. It shall
not be forgotten that in many cases behind the intrusive and the recognizable image of this symptomatology, the
depressive contents is hiding, such as: feeling of guilt, withdrawal, isolation from the environment.
The link between the psychiatric disorders and the skin disease may be evaluated from 2 aspects: from
one hand the psychiatric co-morbidity with the symptoms of anxiety and depression that affects the course and
the result of the skin disease. On another hand the skin disease by itself represents a psychosocial stress for the
patient.
The co-morbid mental disorder has major influence on the course, the severity of the skin disease, as
well as to the therapeutic reply, and at the same time it is a reason for poor psychosocial life of the dermatologic
patients(4). Therefore, the knowledge on the prevalence of the psychiatric morbidity, its potential influence on the
life quality and the individual's psychosocial life with a skin disease, may bring to various therapeutic
possibilities and improvement of the consequences of the same.
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Magin and associates (2009) in its study that was done only within the population of women with
chronic and intermittent skin disease, indicate the existence of the psychological morbidity (depressive
symptoms, stress, intensive anxiety) when compared to the healthy female population. (18)
The Aslam and associates` study (2007) indicates a high prevalence of psychiatric diseases in patients
with the following dermatological illnesses: acne, pruritus, urticaria, vitiligo and alopecia areata. Related to
certain socio - demographic characteristics, higher levels of anxiety and depression are observed among women
when compared with the ones among men, especially in the ones that are married and among the unemployed. (6)
The anxiety and the depression manifest higher clinical relevance in the vulnerable psychosocial
development periods (childhood and adolescence).
The results of the relevant researches done in Europe and in the United Nations confirm that patients
with skin desease manifest high prevalence of negative emotional symptoms, low self esteem and a negative self
- scheme as most frequent ones, compared to the healthy populations. The individuals with low or with a poor
self esteem, experience negative emotions and thinking that overflow them continuously. The low self esteem
may result in anxiety, stress, depression, even a suicide. Therefore, the follow up and the solution of the low self
esteem feeling in the patient, has a major role in the reduction of the psychological complications which derive
from the same, especially the risk of depression and a suicide ( Owoese at all, 2009). According to them, the
necessity to introduce a liaison consultative service in the dermatological clinics is urgent, in order to minimize
the mental health complications among the patients. (5, 17)
The mental disorder, if there is a failure in its timely detection, may be a reason for a poor answer on
the dermatological treatment, a reason for excessive and inappropriate use of the dermatological services, as
indicated in the Zaki and associates` study (2011)(19)
Many researches indicate a negative effect on the psychiatric co-morbidity on the quality of life in the
patients with dermatologic diseases. Mecri and the associates talk about a worse quality of life among the
patients with vitiligo which is mainly associated with a psychiatric morbidity.(7) Arbabi and the associates in
their study received a higher score in their questionnaire on the Dermatological life quality index (DLQI) which
is an indicator on the poor quality of life, proving therefore, that the co-morbid mental disease directly affects the
quality of life among the dermatologic morbidity patients. (7)
Many studies, evaluating the life quality by applying the DLQI questionnaire report a lower life quality
among the older population, among married individuals and among patients with lower education levels. The
same studies indicate a poorer quality of life among the hospitalized patients, when there is a chronic
dermatological disease and certain types of skin diseases. The length of the disease and the sex, indicated no
influence on the quality of life.
AIM
The motive for preparation of this work is to determine the presence of psychiatric co-morbidity
(anxiety and depression) among patients diagnosed with chronic urticaria, as well as the probability for influence
of the psychiatric morbidity over their psychosocial functioning and quality of life.
MATERIALS AND METHODS
The research was done at the University clinic for dermatology. The examined group consisted 30
examinees with a diagnosed dermatologic disease (chronic urticaria) according to the ICD 10 (International
Diseases Classification), that have agreed to participate in the research. With a simple randomized method the
individuals diagnosed with dermatologic disease (chronic urticaria) for longer than 6 months were included. The
total number of examinees will be divided on 3 subgroups, depending on the severity of the depressive disorder
according to the Hamilton's scale of depression score (HAMD): 0-7 without depression, 8-18 mild depression
and 16 with major depression.
Throughout the research a set of 3 questionnaires were used: the Hamilton's anxiety scale (HAMA), the
Hamilton's depression scale (HAMD) and the DLQI which were applied once, at the beginning of the research.
Anxiety evaluation Hamilton scale (HAMA)
The instrument is filled in, by the researcher during the interview with the patient. It has a wide
application in the researches and a satisfactory sensibility in the follow up of the changes in patients that were set
on an anxiolytic therapy. It represents a most frequently used scale for anxiety symptoms evaluation. It was
originally constructed to evaluate the symptoms in individuals that already suffer from an anxiety disorder. It
comprises of 14 items that are marked with grades from 0 to 4 (whereas 0 is for nonexistent, and 4 is for major
manifestation), and the last item evaluates the patient's behavior throughout the whole clinical interview. Mainly
it is based on the existence of somatic symptoms and subjective statements of the patient. It is simple for use and
it finds a wide application throughout the clinical studies.
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Depression evaluation Hamilton scale (HAMD, Hamilton 1960)
It represents a necessary instrument in the clinical, pharmacological examinations, as well as in the
everyday clinical practice. HAMD is a scale for clinical evaluation of the depressive syndrom and represents a
golden standard for estimation of the depression intensity, following of therapeutic efficiency, checking certain
theoretical standpoints, clearing some differential diagnostic dilemmas . This scale is not used for diagnosing of
a depression, but it is used for quantification of the symptoms intensity. The instrument is filled in by the
researcher.
The scale is comprised of 17 items: 0-7 points mean that the patient has no depression symptoms, 8-15
mild depression and 16 or more severe depression.
The application of the Hamilton's depression scale, especially in a combination with the Hamilton's
anxiety scale, may indicate the relative relationship of both symptomatologies in patients that manifest mixed
clinical image, enabling to reach a right diagnosis, and also to aply a right therapeutic decision.
Dermatology life quality index (DLQI)
This scale was designed in 1994 and it is a first dermatologic specific instrument for discovering the
influence that skin disease has on the every day physical, social and psychical life of the examinee.
The instrument contains 10 questions used to evaluate the influence of the dermatological problem on
the life of the examinee within a certain period of time. The minimum received value - 0, means absence of
influence, and the maximum - 30, very major influence. The scale has especially important role in the evaluation
of the limitations that the skin disease causes in the every day functioning of the patient.
The DLQI questionnaire is a self evaluation questionnaire, simple for application, and without a
necessity for detailed explanations.
RESULTS
A total of 30 examinees participated in the research, diagnosed with a chronic urticaria and an illness
time lasting for more then 6 months.
Determination of the significant factors, associated with the skin disease
(anxiety and depression symptoms)
The descriptive analysis of the scores received on the scale for evaluation of anxiety and depression, has shown a
significant presence of psychiatric co-morbidity among the examinees with a primary dermatological disease
(table 1)
Table 1. Analysis of the received scores according to the HAMA and the HAMD scales
Valid N
HAM-A
HAM-D

30
30

Descriptive Statistics
Mean±SD
Median
13.8 ± 4.7
13.0 ± 4.7

13.0
13.0

Minimum – Maximum
6.0 – 20.0
7.0 – 21.0

The average scores received on the HAMA scale amount 13.8 +/- 4.7. The lowest registered score is 6.0
and the highest is 20.0. The higher scores indicate a higher anxiety. The average score, received on the HAMD
scale by the examined group amounts 13.0 +/- 4.7. The lowest score amounts 7.0 and the highest was 21.0.
The depressive disorder was observed in 80% of the examinees. The analysis that was received
regarding the severety of the depressive disorder had shown that there was a mild depression (a score of 8-15) in
12 from a total of 30 examinees, (40%) and severe depression (a score of > 16) in 12 from a total of 30 ie.(40%)
of the examinees, of the observed group (table 2).
Table 2. Gravidity of the depressive disorder according to HAMD
Frequency table
HAM-D
N
0-7
6
8-15
12
≥ 16
12
Total
30

%
20.0
40.0
40.0
100
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Quantification of the life quality according to the DLQI score
The dermatological disease in 10 examinees (33.3%) has a moderate impact on the quality of life (a
score of 6-10). At the exact number and percentage of patients with chronic urticaria, the dermatological disease
has a major impact on the quality of life (a score of 11 - 20). The basic disease does not affect the quality of life
at only 2 (6. 67%) of the examinees. The average score on the DLQI scale amounts 9.1 +/- 4.3. The lowest
registered score is 1, and the maximum one is 17 (a score from 0 - 30). The high values of the DLQI scale
manifest a poor quality of life to the examinees. (Figure 1).

Fig. 1. Percents participation in the life quality, according to DLQI score.
Connection of the psychological anxiety and depression manifestation with quality of life within the
tested population
The research analyses have shown that the scores value on the HAMA scale is in an important
correlation of 9 (r = 0.8 p < 0.01) with the significant growth of the scores on the DLQI scale. This means that
the examinees with higher scores on the HAMA scale have even higher DLQI scores and vice - versa. Within the
examinees suffering from urticaria the higher i. e. more visible anxiety, has higher impact on the quality of life
and vice versa (Figure 2).
DLQI total -. 9826 + . 73304*HAMA total
Correlation r= . 79643

Fig. 2. Correlation between the HAMA and the DLQI
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A positive highly important correlation exists between the HAMD scale scores and the DLQI ones (r =
0.69 p < 0.001). With a HAMD scale score growth, there is a growth on the DLQI scale and vice versa, i. e. the
patients with more expressed depressive symptoms have more significantly impaired life quality. (Figure 3)
DLQI total = . 87547 + , 63522*HAMID total
Correlation> r = . 68972

Fig. 3. Correlation between the HAM-D and the DLQI
With the multiple regression method, the independent influence of anxiety and depression was tested,
to the examinees suffering from chronic urticaria versus the quality of life.
The R square value of 0.659 implies that the 65. 9% of the changes in the DLQI scores scale may be
explained with the changes in the HAMA and HAMD.
The results also show that for the p = 0.001 as an independent significant factor which influences the
values of the DLQI scale, only the HAMA scale is confirmed, and that is according to the coefficient B value,
which is 0.578, thus leading to a conclusion that every increase of the HAMA for one score, the value on the
DLQI scale increases in average for 0.578 (0.266 - 0.89) (table 3).
Table 3. Multiple Regression Analysis
Unstandardized
Coefficients

Constant
HAM-A
HAM-D

B

Std. Err.

-1.596
0.578
0.212

1.596
0.152
0.152

R Square = 0.659 F=26.06 p=0.000
Standardized
Coefficients
t
Sig.
Beta
-1.018
0.318
0.628
3.806
0.001
0.230
1.391
0.175
Dependent variable: DLQI

95% CI for B
Lower Bound
-4.815
0.266
-0.10

Upper
Bound
1.622
0.890
0.523

CONCLUSION
The research results confirm the findings from the previously completed studies - a presence of
psychiatric co-morbidity in patients with dermatological diseases. Within this research in which 30 examinees
who are suffering from chronic urticaria participated, 80% of them were with present depressive findings,
according to the HAMD scale. The average scores received on the HAMA scale amount 13.8 + / - 4.7.
A large amount of relevant epidemiological studies have established that the incidence of the
psychiatric co-morbidity among the dermatological patients is 30 - 60 % (12). It is obvious that the significant
amount of patients who seek a dermatological advice are the ones with an affinity to be diagnosed with a
psychiatric disease. Most frequent diagnoses of psychiatric disorders are affective illnesses, especially the
depressive, suicidal ideas and tendencies, anxiety and obsessive disorders. The sevirity of the depression and the
increased suicidal risk are not always in a correlation with the gravity of the skin disease (17).
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From another hand, the impact of the skin disease on patient's quality of life is a larger predictor of a
psychiatric morbidity then the clinical gravity of the skin disease, or the body surfaces that are affected by the
disease(12). The life quality within this research was evaluated according to the DLQI questionnaire which has
shown that the dermatological disease has a moderate and high importance on the quality of life. The present
research has shown a direct interconnection of the psychiatric co-morbidity (anxiety and depression) on the
quality of life of the examinees with the quoted dermatologic disease. The higher scores on the HAMA and the
HAMD scales, are in an important correlation with higher scores of DLQI and vice versa, which is an indicator
of a poorer quality of life to the examined group of patients with a chronic urticaria.
In many cases the improvement of the skin symptoms is related to the recognition of certain
psychological aggravations such as the accepting and the living with a disease. The appearance of the skin
disease for someone may be a possibility for discovering of the oneself and a psychological progress. Namely,
the patients may discover their hidden psychological capacities and a psychological wealth that they did not
know they possessed. This is giving them a different view towards themselves, by not using the skin disease as a
reason to avoid the anxiety generating situations (like a new employment, new emotional relationship). The
subject who due to the skin disease was hiding and protecting, must feel free to talk about the disease, for the
own emotions associated with the same, the own necessities and to accept the one self's history.
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ABSTRACT
The aim of the article is presentation of the basic principles of operative treatment of spinal
dysraphisms including the complications through presentations of cases done in the period from 2011 to 2016.
Spinal dysraphisms are among the essential pediatric neurosurgical pathologies.
The newborns with open spinal dysraphism have a life-threatening condition because the possibility of
development of meningoencephalitis as well as a hydrocephalus. The principle of multilayer closure of the open
spinal dysraphism (myelomeningocele) is the essence of the neurosurgical repair. This provides reconstructive
completion of the embryological process of neurulation, which has been compromised during the intrauterine
development.
The indication for operative treatment for patients with closed spinal dysraphism is the presence of
tethered spinal cord syndrome which may jepardize the neurologic situation of the child. The syndrome is
expected as complication in the multilayer closure of open spinal dysraphism.
In the period of 2011 to 2016, on the University Clinic of Neurosurgery, Clinical Complex "Mother
Teresa", 41 patients are treated surgicaly because spinal dysraphism and 21 patients (61%) had open spinal
dysraphism.
The prompt treatment prevents further damaging of the neural placode, inevitable infective
complications, aesthetic and functional correction of the defect of the spinal cord and column. The
multidisciplinary treatment of this patients ensures optimal care including their individualization and
socialization.
Key words: spinal dysraphism, tethered spinal cord, multilayer closure, multidisciplinary treatment.
INTRODUCTION
The developmental anomalies of the spinal cord, mostly accenting the lumbosacral region, are present
in every day medical practice in many specialties, pediatrics, ortopedics, pediatric surgeons, neurosurgeons,
physiatrists, psychologists, social workers. Spina bifida or spinal dysraphism have been present as long as man
has walked the planet.
The first illustrated example of spinal dysraphism appeared in a textbook entitled
Observationes Medicae, fist published in 1641, which went through many editions. The author of this book was
Nicholaas Tulp (real name Claes Piereszoon), is best remembered as the main figure in Rembrandt's painting of
"The Anatomy Lession of Dr. Tulp", from 1632, Tulp's second year in practice as an anatomical lecturer. To
Tulp we also owe the introduction of the term "spina bifida". In his textbook, Tulp described six cases, one of
which was that of a child with a large lumbar myelomeningocele arising from a narrow pedicle.1,2 He described
this lesion as "nervorum propagines tam varie per tumorem dispersas" (the prolongation of the nerves scattered
in different directions through the tumor). For its treatment he described dissecting the myelomeningocele sac
and ligationg the pedicle; the patient soon died of infection. Frederik Ruysch, a prominent Dutch surgeon and
anatomist, publisched the first extensive spina bifida series, ten cases, in 1961.3 He clearly described the
condition, he offered nothing in the way of treatment, as he considered it untreatable. He did, however, associate
the pathology of paralytic limbs with the "want of spinal medulla". Lichtenstein used the term "spinal
dysraphism" to describe a pleomorphic group of disorders of cutaneous, mesodermal and neural origin.
Lichtenstein4,5 was among the first to discuss the neuroanatomic effects of spina bifida on distant parts of the
central nervous system. A late nineteenth century advocate for surgical closure of myelomeningocele was a
Boston surgeon, Henry O. Marcy. In a paper published in Annals of Surgery in March of 1895, he came out
strongly in favor of surgical repair, in order, so to speak, to create in the closure what nature had failed to do.6 He
felt that failure to do so led to "sepsis in loco" and the death of the patient. His argument, and a legitimate one,
was that "A priori reasoning would lead to conclusion that art could supplement nature in her defective
development".
By the early part of the twentieth century surgeons were developing better surgical concepts of the
repair of myelomeningocele, i.e., multilayer losure using dura, fascia, muscles and skin. A good example of
these newer concepts appears in a classic textbook on the spine by Sharles H. Frazier.7 Frazier was professor of
surgery in Philadelphia and one of the early pioneers in American neurosurgery and founder of the multilayer
closure of the open spinal dysraphism.
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Today's modern concept of multidisciplinary approach to patients with myelomeningocele provides
many children with this developmental devastating illness to outgrow into completely independent individuals
who can be productive for themselves and for the society. The incidence of the spinal dysraphism is dramatically
decreased in the developed countries by introducing the folic acid in the died of pregnant women and the early
ultrasonographic exam of pregnant women as well.
The classification of spinal dysraphism done by Tortori-Donati8 expresses the importance of each lesion
associated to embryological perspective of the illness. Fundamentally, the dysraphic anomalies are divided into
two categories; open spinal dysraphism and closed spinal dysraphism, that are subdivided in two groups: those
with and without subcutaneous mass.
Tortori-Donati classification:
1.

2.

Open spinal dysraphism (95%)
a. Myelomeningocele
b. Myelocele
c. Hemimyelomeningocele, hemimyelocele
Closed spinal dysraphism (5%)
a. With subcutaneous mass
i. Lumbosacral
ii. Lipoma with dural defect
1. Lipomyelomeningocele
2. Lipomyeloschisis
iii. Terminal myelocystocele
iv. Meningocele
v. Cervical
1. Myelocystocele
2. Myelomeningocele
3. Meningocele
b. Without subcutaneous mass
i. Simple dysraphic states
1. Posterior spina bifida
2. Intradural and intramedullary lipoma
3. Filum terminale lipoma
4. Tight filum terminale
5. The abnormally long spinal cord
6. Persistent terminal ventricle
ii. Complex dysraphic states
1. Dorsal enteric fistula
2. Neuroenteric cysts
3. Split cord malforamation
a. Diastematomyelia
b. Diplomyelia
4. Dermal sinus
5. Cauda regression syndrome
6. Segmental spinal dysgenesis

MATERIAL AND METHODS
The reconstructive interventions for spinal dysraphism are among the usual practice on the University
Clinic of Neurosurgery in the Clinical complec "Mother Teresa" in Skopje. In the interval between 2011 and
2016, there are 41 operative reconstructions for spinal dysraphism, among which 21 (61%) are done for open
spinal dysraphism. The accent in this presentations is applied to the treatment of myelomeningocele that are
treated in the very biginning of the University Clinic of Neurosurgery in Skopje. The presentation includes 2
cases of myelomeningocele, one case of high thoracic meningocele and one case of paraplegic patient with
tethered spinal cord as complication of unfollowing the patient who underwent reconstruction because of
lumbosacral myelomeningocele as newborn. During the clousure of the spinal dysraphism, we completelly
adhered to generally accpeted princiles of modern pediatric neurosurgery for successful outcome which would
provide normal or nearly normal development of the individual. The interventions were taken in the period
between 2015 and 2016.
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Presentation of our cases:
Case 1
Male newborn (fig 1,2), who was not discovered during the antenatal screaning that had
myelomeningocele despite the regular gynecological examinations of the mother with ultrasonographic scans.
The child is born in term, in a fashion of vaginal labor after which the lumbar myelomeningocele is obvious on
inspection, including the bilateral club foot deformities (pes equinovari). The newborn has normal physical
appearance with birth weight of 3 500 grams, birth lenght of 50 cm.

Fig 1. Myelomeningocele with bilateral club foot deformity

Fig 2. Lumbar myelomeningocele (zoomed)
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The child is brought to Clinic of Neurosurgery and the operative reconstruction is done in the first 36
hours after birth. On examination, there is a spina bifida involving the levels of forth and fifth lumbar vertebra
and the sacrum as well. During the procedure, a complete dissection of the neural placode is done (fig 3) and the
"tubulization" of the placode is carried down with pia-pial sutures with interrupted polydioxanon 6-0 sutures (fig
4). The excessive lenght of dura is prepared from both sides and sutured in middle dorsally with continuous
suture poly-prolpilene 4-0. The Valsalva maneuver is used to check for watertight clousure. (fig 5).

Fig 3. Dissection of neural placode

Fig 4. "Tubulization" of the neural placode

Fig 5. Creation and closure of the dural sac
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Fig 6. Closure with additional soft tissue layer created by the thoracolumbar fascia; uncovered lower part of the
dural sac (in the height of the sacrum); planing the skin closure

Fig 7. Closure of the skin defect

Fig 8. 2nd postoperative day
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Using the surrounding thoraco-lumbar fascia, a new layer is created as protective soft tissue over the
dura that is over the sacral defect (fig 6). The skin defect is covered with skin flaps in "69" manner with sharp
edges and satisfactory closure is achieved of the skin defect (fig 7). Postoperatively (fig 8), the flaps without
signs of oschemia and disrupture. On the 8. postoperative day, a sign of superficial infection of the wound appear
with yellowish discharge from the edges, with no signs of systemic infection and so, the infection was treated
conservatively. During the ultrasonographic examination of the central nervous system and compruted
tomography of the head, a diagnosis of hydrocephaly was made, and the condition was solved performing
ventriculoperitoneal drainage during the same hospitalization using neonatal middle-pressure valve placed on the
right parieto-occipital region. The newborn was discharged on the 14. postoperative day with no signs of
systemic infection, with functional valve (soft underlevel-paced frontal fontanel), with tendency of gaining
weight and successfully healed wound in the region of the previous myelomeningocele. The newborn was
discharged with normal muscle tone. An advice was given for getting ortopedic treatment for remodeling and
reposition of the feet because of their congenital deformity.
Case 2
Male newborn, who was diagnosed in the antenatal period with myelomeningocele (fig 9) and despite
the fact, the parents unanimously agreed for completion of the pregnancy in term. The child is born in term on
electivly prepared Cesarean section. The newborn had regular morphology, with birth lenght of 55cm and birth
weight of 4000 grams. The newborn was operated in the first 48 hours respecting the basic principles of surgical
practice.

Fig. 9. Male newborn with lumbosacral myelomeningocele
The diagnosis of spina bifida was made in the height of the 5. lumbar vertebra and the sacrum,
including the club foot deformity on the left leg. The procedure was performed in standard fashion, first step of
isolation and dissection of the neural placode and "tubulization" of the placode using interrupted pia-pial sutures
with 6-0 polydioxanon sutures. The next step was closure of the dure in countinuous fashion with 4-0
polypropilene suture using watertight technique and the finall check was made with Valsalva maneuver. The
third step included creating another soft tissue layer made from the surrounding thoraco-lumbar fascia. The last
step, closure of the large skin defect, was performed using transposition skin flaps in "69" manner, with curved
edges. Postoperatively (fig 10), uneventful healing of the wound, with no signs of infection, neither local nor
systemic. During the hospitalization, there were no signs of developing a hydrocephalus and an advice was given
for regular outpatient checks by neurosurgion and pediatric neurologist for close follow up for any signs of
developing hydrocephalus. The newborn was discharged on the 10. postoperative day with sustained muscle
tone.

Fig. 10. 2nd postoperative day
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Case 3
Male newborn, in whom was not diagnosed in the antenatal period to have spinal dysraphism despite
the regular gynecological exams and follow-ups of the mother during her pregnancy. The newborn was born
during a vaginal labor and after that, there was a large cystic bulgeon the upper thoracic spine region. The child
had a birth lenght of 45cm, a birth weight of 2 800 grams, with no evident body deformities. On admission, there
was a high thoracic meningocele that had very thin wall with visible small discharge of clean CSF on the surface
of meningocele. Becase of the very thin skin wall of the meningocele, there was a high risk of infection and
absolute indication for immediate surgical reconstruction was made. The newborn was operated in the first 12
hours from the birth. After the opening of the meningocele (fig 11), there was no evidence of neural elements
into the sac, and an apparant defect was seen on the dural sac at the level of the first thoracic vertebra making the
diagnosis of spina bifida of the first thoracic vertebra. A complete excision of the meningocele was done and the
dural defect was closed with interrupted and continuous 4-0 polypropilene suture in one layer and the Valsalva
maneuver was made for assessment of watertight closure. An interrupted 4-0 polydioxanon sutures were used for
approximation of the separated spinal processes at the level of the first thoracic vertebra and closure of the
thoracolumbar fascia (fig 12). There was no need for using skin flaps for skin closure, so the skin was closed in
standard linear fashion with interrupted 4-0 polypropilene sutures with no tension (fig 13). Postoperatively, the
newborn had no neurologic symptoms, having normal muscle tone of the lower extremities, and no deformities
of the extremities. There were no signs of infection and no symptoms and signs of developing hydrocephalus. An
advice for regular checks for close follow up of the patient was given to the parents. The newborn was
discharged on the 10. postoperative day.

Fig. 11. Opening and exploration of the meningocele

Fig. 12. Approximation of the spinous processes

Fig. 13. Skin clousure
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Case 4
A 26-yeal old woman is examined as outpatient because of difficulties in walking. The patient was
unable to walk for 4 months before the examination and 5-6 months before that she had mild difficulties in
walking so the symptoms gone worse. The patient was operated as newborn because of lumbosacral
myelomeningocele and also had ventriculoperitoneal drainage because of hydrocephalus. After the initial
treatment, she did not go on regular checks at neurosurgeon. On admission, she presented with severe spastic
paraplegia, mobile into a wheelchair, unable to stand on her feet, with trophic ulcer on her right heel which is
presented for whole her life. She could not control void from her birth and she had normal mental development,
in present studing at a university. On the magnetic resonance imaging (fig 14) of the lumbosacral spine there
were signs of tethered spinal cord and presence of hyposignal collection in the dural sac in front of the neural
elements and also compressing the neural elements starting from the sacral defect and going ascendantly at the
level of the second lumbar vertebra and additional presence of preusomeningocele at the sacral region. The
condition was a spina bifida spreading through the fifth lumbar vertebra and the sacral bone. An absolute
indication for operative treatment was made for evacuation of the intradural collection, decompression of the
neural elements and liberation of the filum terminale. The cause for this overlooked condition of the patient was
her neglected attitude of unnecessary visits to neurosurgeon and that is the reason the condition was not
recognized sooner for preventive intervention and avoiding the appereance of spastic paraplegia.

Fig.14. Magnetic resonance image of lumbar spine – pseudomeningocele (L5) with hyposignal intradural
collection and sign of tethered spinal cord
The patient was operated, excision of the pseudomeningocele in the lumbosacral region was done and
after the opening of the dural sac, a green-brownish content came out and the material was sent for pathological
examination. The mass came from the subarachnoid space. Because of the need for complete removal of the
liquid mass, additional laminectomies of the 3. and 4. lumbar vertebrae were performed including opening of the
dural sac in the middle, cleaning the content until the clean CSF appeared.

Fig. 15. Liberation of filum terminale
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On the distal end of the ventral dura, an excision was made on the insertion of the filum terminale with
sharp incision closely under the last sacral spinal roots came from the cauda eqina. The proximal end of the
filum terminale was closed using pia-pial inverted interrupted sutures for prevention of additional retethering of
the spinal cord (fig 15). After the evacuation of the collection and further intradural exploration, the dura is
closed with running 4-0 polypropilene suture and the Valsalva maneuver was used to check for watertight
closure. Additional reconstruction was done harvesting tissue from the thoralumbar fascia for creation of
protective layer over the dura over the defect of spina bifida (fig 16).

Fig. 16. Creation of layers for clousure over the dura from the both sides
harvested from the thoracolumbar fascia
The cytologic analysis of the intradural content presented epidermal cells with cholesterol crystals in
addition to epidermal inclusion or in-growth, most likely that happened after the primary reconstruction of the
myelomeningocele. Postoperatively, the patient felt better, with improvement of the palsy of the lower
extremities, she was mobile with using walking aid. After the physical therapy and rehabilitation in a period of 5
months follow up, the patient’s condition stagnates at level of moderate spastic paraparesis with increased
weakness mostly expressed on her right leg but still mobile with walking aid.

Fig. 17. Post-op magnetic resonance; Т1 and Т2 sequences
On the control nucreal magnetic resonance on the lumbar spine (fig 17) there is complete release of the
intradural elements with no signs of in-growth and despite the excision of the distal part of filum terminale there
are still MRI signs of tethered spinal cord.
In the period between 2011 and 2016, on the University Clinic of Neurosurgery, Clinical Complex
“Mother Teresa” in Skopje, 41 operative procedures were done becase of diagnosis of spinal dysraphism and 21
(61%) among them included open spinal dysraphism. In 2011 there were 9 interventions of spinal dysraphism (4
myelomeningoceles of the lumbosacral region, 1 myelocele); in 2012, 3 operative reconstructions were done (2
myelomeningoceles of the lumbosacral region and 1 myelocele); in 2013, 9 children were operated, among them
5 had myelomeningoceles on the lumbosacral region, 2 myelomeningoceles on the thoracolumbar region and one
myelocele; in 2014 there were 6 operations – 4 because of myelomeningoceles on the lumbosacral region, 1
myelomeningocele on the thoracolumbar region and one hemimyelomeningocele on the lumbar region; in 2015;
2 newborns were treated because of myelomeningoceles on the lumbosacral region; and to May 2016 there was
one operation for myelomeningocele on the lumbosacral region.
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Tabel 1. Meningomyelo LS – lumbosacral myelomeningocele; Myelomeningo TL – thoracolumbar
myelomeningocele; Hemimyelomeningo – hemimyelomeningocele; Myelo – myelocele; Meningo –
meningocele; Meningo ant – anterior sacral meningocele; TSCS (SB) – Tethered spinal cord sindrome (spina
bifida); Lipomeningo – lipomeningocele; Dermal sinus; Diastemato (TSCS) – diastematomyelia operated
because TSCS; Diplomye (TSCS) – diplomyelia operated because TSCS

2011
2012
2013
2014
2015
2016

Myelomenin
go
LS
4
2
4
4
3
1
18

Myelomeningo
TL

Hemimyelomeningo

Myelo

Meningo

Meningo
ant

TSCS
(SB)

Lipomeningo

Dermal
sinus

Diastemato
(TSCS)

Diplomye
(TSCS)

0
0
2
1
0
0
3

0
0
0
1
0
0
1

1
1
1
0
0
0
3

1
0
1
1
2
1
6

1
0
0
0
0
0
1

1
0
0
1
0
0
2

0
0
1
0
0
1
2

0
0
0
2
1
0
3

1
0
0
0
0
0
1

0
0
0
1
0
0
1

9
3
9
11
6
3
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DISCUSSION
The plan for treating the foetus/newborn with spinal dysraphism is made at the moment of setting the
diagnosis.
The goals of the operative treatment of the open spinal dysraphism are: excision of the malformation
(the sac), prevention of infection to the central nervous system, reconstruction of the spaces around the
undeveloped spinal cord for cerebrospinal fluid flow and preservation of the residual sensorial and motor
functions of the spinal cord.9, 10, 11, 12 The surgical interven-tion should allow finishing of the interrupted
neurilation, by the reconstruction of the placode, multilayer closure of the meninges, fascia, subcutaneous tissue
and the skin. The newborns with open spinal dysraphism have hydrocephalus in 85-90%, which must be
diagnosed and treated as soon as possible. The delivery of a child with open spinal dysraphism should be done
by Cesarean section.
The operative procedure should be done in the first 48 hours after birth. The surgery should not be
postponed longer than 72 hours because the risk of ventriculitis is increased to 37%, compared to 7% if the
patient is operated in the first 48-72 hours.13 The delay may jeopardize the newborn not only in manner of
infection but to contribute in late neurological deteoration and the bladder function. After the operation, the child
is positioned prone and in the first 24 hours, the child is monitored in Intensive Care Unit for observation for
eventual signs of bulbar dysfunction. The most common postoperative complications are hypoglycemia and
hypothermia and both are preventable.
In a situation of ischemic signs on the wound, a care must be taken for frequent changing of the wound
dressings for prevention of infection and keeping the wound for secondary sanation. An occurrence of CSF
leakage from the wound is a sign for ventriculoperitoneal drainage because of hydrocephalus.
The perioperative mortality is decreased to zero, but still there is a risk of morbidity in case of
additional damaging of the neural placode or difficulties in closure of the dura. The most severe postoperative
complication is developing a meningitis, ventriculitis and sepsis which are usually lethal to the child. The
treatment of meningitis, ventriculitis and sepsis in done in the Units of Intensive Care with intravenous
antibiotics and in a case of previously placed ventriculo-peritoneal shunt, exteriorization of the shunt.
The aim of operative procedure in patient with closed spinal dysraphism is extraction of the lesion that
makes the syndrome of tethered spinal cord (lipoma, fibrous, cartilaginous or bony band in the spinal canal) and
excision of the filum terminale in the syndrome of tetheres spinal cord for prevention of further damaging of the
spinal cord which leads to spastic paraplegia and neurogenic bladder dysfunction.
Most of the children (75-80%) with myelomeningocele have normal intellectual quocient if they had
suitable tretmant of their hydrocephaly and prevented infections of the central nervous system.14
The patients with lesion under the level of S1 are able to walk with no help and the children with defect
over the level of L2 are dependent by using a wheelchair fir their daily activities. The patients with lesions
between these levels may be dependent by a wheelchair (L3) or may be mobile by using orthoses or various
types of aids (L4, L5).15
CONCLUSION
Patient with spinal dysraphism in the past were convicted by natural disaster, with high mortality and
much higher morbidity.
Prevention of the neural tube defects, including the myelomeningoceles is highlighted by the usage of
folic acid. All women who plan pregnancy must take additional dose of 400 µg of folic acid per day, at least one
month before the conception and during the first three months of the pregnancy.16 In March 2015 a program for
free supplementation with folic acid (and iodine) for pregnant women started in the Republic of Macedonia.17
The early multilayer closure for the open spinal dysraphism is essential for the treatment.
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Liberation of filum terminale and also excision of other malformations of the spinal canal that make the
syndrome of tethered spinal cord (lipoma, fibrous, cartilaginous or bony bands) are the essence of treating the
patients with closed spinal dysraphism.
The multidisciplinary approach to patients with this disease includes pediatricions, pshycologists,
orthopedic surgeons, physiatrists, physioterapists, social workers and that is why this disease is a complex
problem for the individuals and the society.
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ABSTRACT
Introduction: Core -biopsy has become an integral part of assessment of mammographically detected
breast lesions.
Methods: A series of core -biopsy of mammographically detected breast lesions was studied to assess
the accuracy and limitations of the technique in diagnosing malignancy. All patients where invasive carcinoma
was diagnosed in the core sample, underwent axillary clearance and wide local excision or mastectomy at the
first operation. We use freehand biopsy method, biopsy gun and needle 14-16 gauges. Core biopsy samples were
3-6 cores. All patients with malignant results had histologic confirmation of their neoplasms.
Results: 32 women (mean age 51 years; range 28-86 years) with clinically suspicious mass (mean size
2.5 cm; range 0.7-8 cm) underwent core biopsy. 21 (65.6%) were breast carcinoma, 3 (9.4%) fibroadenomas and
8 (25%) proliferative breast disease. Ductal carcinoma was found in 18 patients, in 1 DCIS and lobular
carcinoma in 2 cases.
Conclusion: This technique can reduce the number of benign lesions needing open biopsy and provide
information allowing definitive management of most carcinomas at the first operation.
Key words: core-biopsy, breast carcinoma, interventional procedures, biopsy needles
INTRODUCTION
Percutaneous imaging-guided biopsy is increasingly an alternative to surgical biopsy for the histologic
assessment of breast lesions. The aim of the breast team is to obtain a definitive, non-operative diagnosis of all
potential breast abnormalities. Percutaneous needle biopsy should be standard practice, removing the need for
open breast surgery. For patients with breast cancer, core biopsy provides not only a definitive diagnosis, but
prognostic information and prompt discussion of treatment options [1]. Percutaneous is faster, less invasive and
less expensive than surgical biopsy. Tissue acquisition is performed with automated care needles or directional
vacuum assisted biopsy probes. Guidance for percutaneous biopsy is usually provided by stereotaxis, ultrasound
(US) and more under guidance of magnetic resonance imaging. Imaging guidance depends on lesion type and
results of diagnostic imaging. Sampling methodology is getting more and more invasive with the use of
increasing caliber needles [2]. The aim of the breast team is to obtain definitive diagnosis of all breast anomalies
in a timely cost-effective way [3]. Percutaneous needle biopsy with its high sensitivity and specificity should be
standard practice removing the need for open surgical biopsy [4]. Radiologist involved in breast imaging should
ensure the necessary skills to carry out core biopsy [5].
MATERIAL AND METHODS
Thirty two patients from University Clinic of radiology in Skopje, R. Macedonia were investigated
during a period of 11 months, from July 1st 2016 to May 31, 2017. For the purpose of this study 32 females,
ranging in age between 28 and 86 years, mean age 51 years. Mammography, ultrasound and core biopsy were
performed in all lesions. Indications for US-guided breast core needle biopsy are similar to those for surgical
biopsy. Use of US guidance is limited to lesion visible at US.
We use digital Mammomat Inspiration and ultrasound device with 7.5-10 MHz linear array. Before
interventional procedures radiologist must be certain that the abnormality seen on US is the same as the
abnormality seen on mammography. The procedure should be explained to the patient with explanation of risks
and benefits. Needle size is important, and accuracy rises with needles of increasing size. Numbers of core
biopsy are 3-6 samples. Biopsy gun device and 14-16 gauge needles were performed. The angle of approach for
biopsy needle insertion is selected by examining the position of the lesion in the breast. The lesion should be
near to the needle entry point and the safety margin should be calculated. The skin is cleaned and superficial and
deep local anaesthetic (lidocaine 1%) is injected. Sometimes a 2-3 mm incision is made with the scalpel and
needle is introduced to the full biopsy depth. When the position is shown to be satisfactory, the needle firing and
lesion are traversed by the needle. The mean time taken for the procedures measured from when patient
positioning begins till the patient is off the table is 30 minutes. More complex cases take longer time. Adhesive
sterilized dressing is applied to the skin. The patient is instructed to apply local compression to the biopsy site if
any bleeding occurs. As the lesion is not well seen on ultrasound, it cannot be biopsied. Also microcalcifications
without mass could not be biopsied, too. Complications from core biopsy are rare. However, the following have
been reported pain, hematoma, infection, removal of the lesion, pneumothorax and etc. If sampling is not
adequate and for discordinant radiohistological results, the procedure should be repeated. A written report should
include: nature of lesion biopsied, radiological opinion and BI-RADS classification, details of procedure
undertaken including needle caliber, quantity of material sampled, complication (if any).
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RESULTS
At the University Clinic of radiology we retrospective analyzed 32 women with mammographic and US
suspicious mass (mean size 2.5 cm; range 0.7-8 cm). All patients underwent core biopsy (fig. 1.).
In 21 (65.6%) patients we found breast carcinoma, in 3 (9.4%) patients we found fibroadenomas and 8
(25%) patients were with proliferative breast disease (fig. 2. and fig. 3.). Ductal carcinoma was found in 18
patients, in 1 DCIS and lobular carcinoma in 2 cases.
The mean age was 51 year; range 28-86 years. All lesions were US visible and they are biopsied under
US guidance. There was no complication during the core biopsy. It is necessary to obtain a representative sample
adapted to lesion size and tissue consistency and document this. There should be radiological and pathological
correlation before discussing the result of the patient.

Fig.1. Biopsy gun and needle

Fig. 2. Biopsy of fibroadenoma

Fig. 3. Biopsy of carcinoma of the breast
In 75% of the patients, these lesions were subsequently surgically excised and 25% of the patients were on
follow up.
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DISCUSSION
Percutaneous biopsy is one of current changes for focal histopathologic assessment of breast lesions. In
contrast to fine needle aspiration during a core needle biopsy, a needle is used to withdraw small cores of tissue
from the area of interest in the breast [4].
Mammograms and previous sonograms are reviewed to determine the feasibility of biopsy and to plan
the approach. Three imaging modalities are currently used to perform percutaneous biopsy: ultrasound,
stereotactic (x-ray) imaging and MRI imaging [5]. Percutaneous imaging-guided needle biopsy issued to
evaluate occult breast lesions. Open surgical or percutaneous needle breast biopsy is suggested for lesions
categorized as BI-RADS 4 (suspicious) and 5 (highly suggestive of malignancy). Percutaneous needle breast
biopsy is most often used in BI-RADS 4 lesions with reported malignancy rate 33-55% [2]. In category BIRADS 5 lesions, needle biopsy revealed a malignancy rate of almost 90% [3]. We report malignancy rate 65.6%
for BI-RADS 4 in small series of 32 patients. Percutaneous biopsy is faster, less invasive and less expensive than
surgical biopsy [6]. Ultrasound guidance of core biopsy has been used mainly in the diagnosis of impalpable
lesions which are visible on ultrasound scanning. Discord between the clinical findings and cytology is the most
important clinical indication for image guided core biopsy.
In the University Clinic of radiology core biopsy can be performed only with US guidance. A freehand
technique is used. The transducer is held in one hand, while the biopsy device is held in the other.
Many mammographic abnormalities will not be seen at US, particularly lesions that manifest primarily
as calcifications. Air tracking from previous needle passes may mimic calcifications. Needle visualization is a
common difficulty in hematoma around the lesion.
Deep lesions in a small breast can be approached from periphery of the breast. The entry point should
be approximately 2cm from the edge of the transducer and the needle tip should be placed posterior to the lesion.
Central lesions in a large breast are difficult to approach from peripheral entry site. Hematomas are uncommon
complication [5]. The risk of developing a hematoma that required surgical drainage was 0.2% in a recent multiinstitutional study that involved both stereotactic radiographic and US guided core needle breast biopsy [5].
In our study we didn’t have hematoma that required surgical drainage.
The appearance and behavior of core samples when placed in formalin for fixation is informative.
Fishman at al reported that intact specimen and those that sank showed correlation with diagnostic yield. These
characteristics are easily assessed at biopsy [7, 8]. We take 3-7 specimens per lesion, and 3 are the minimum
which sank.
Parker et al first reported the use of US-guided 14 gauge core needle biopsy and found 100%correlation
with surgical results for 49 excised masses including 34 cancers. In that group 69, 38% were malignant [5]. Our
representative group has 65.6% malignant lesions.
Goldman et al reported 74% compliance with recommended surgical excision and 54% with
recommended follow up imaging surveillance. In our study follow up was for 8 (25%) lesions and surgical
intervention for 24 lesions (75%) [9].
Radiologist performing US guided core needle biopsy need to be aware of possibility of a false negative
diagnosis and should be prepared to perform repeat biopsy or suggest surgical excision particularly with
equivocal pathologic findings or discordance between radiologic and histologic findings [7].

1.

CONCLUSION
In a conclusion we have presented a group of suspect breast lesions which are proven with a core biopsy as a
golden standard for suspicious lesions on mammography and ultrasound. We belive that every solid lesion
which is visible with ultrasound and mammography should be biopsied with core biopsy. Core biopsy gives
an opportunity to take adequate sample of the lesion. The communication with pathologist and surgeon is
providing a higher level of evaluation of breast lesion.
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MARCUS GUNN SYNDROME-CASE REPORT
Markovska Cheleva Vesna, Blazeska S
Eye Clinic, University “Ss. Cyril and Methodius”, Skopje, Republic of Macedonia

ABSTRACT
The aim of this paper is to make a Clinical presentation of a rare case of Markus Gunn Syndrome.
A 10 month old female baby, was examined at the Department of Strabology at the University Eye
Clinic in Skopje, by the ophthalmologist after the pediatric examination. On the physical examination it was
noticed that rhythmic elevation of the right mild ptosis constantly occurred when the child sucked on a pacifier.
The eyes were in orthophoria in the primary position. All other ophthalmological-orthoptics, neuropediatrics and
laboratory investigation were in normal range.
Establish differential diagnosis from other, more severe forms of ptosis, requiring more aggressive
treatment, especially if the ptosis is connected with the jaw movement and the ptosis improve with sucking,
chewing or other mouth movement.
Key words: Markus Gunn Syndrome, congenital ptosis, neural misdirection, ptosis, jaw winking
syndrome
INTRODUCTION
Marcus Gunn syndrome or jaw winking synkinesis was first described in 1883 as a congenital unilateral
ptosis with associated contraction of upper eyelid and contraction or either the external or the internal pterygoid
muscle (1,2,3). In the case of chewing movements, the more or less pronounced ptosis of the affected lid
decreases or even upper eyelid retraction occurs. The Synkinesis is particularly noticeable when the mandibula is
pushed to the opposite side or forward.
Some patients succeed in training the position of the defective lid under control. The type of eventual
treatment is dependent on the ausmas of the ptosis of the levator function and the error innervation (4).With a
relatively good levator function and a low absence of innervation, a levator resection can be meaningful. In a
pronounced synkinesis, this procedure is impossible, and a frontal suspension after the insertion of the muscle
levator palppebrae from tarsus is recommended.
Case presentation
The case was a 10 month old baby girl, who presented at the Department of Strabology at the
University “Ss.Cyril and Methodius” in Skopje, with ptosis of the right eyelid. The parents reported that ptosis
was noticed within a few months after the birth. The mother of the baby had a natural childbirth without
complication within the full gestation months. A physical examination revealed that head circumference was
40cm, height was 54cm and weight was 3500gr. The mother doesn’t have a history of drug illness or orbital,
facial or delivery trauma. She also denies the use of any drugs or alcohol. On physical examination it was
noticed that rhythmic elevation of the right lid constantly occurred when the child sucked on a pacifier.The right
ptosis was present, the palpebral apertures measuring 11x 3mm right and 11x4,5mm left in primary position. The
right upper lid retracted rapidly some 1,5mm and fell back to its original position if the pacifier was pullout from
hers mouth.
The upper lid ptosis is not covering the pupil. But the baby head posture usually is in upper position
allowing good vision in all directions of the right eye and development of the stereo vision. No other
abnormalities were present. In the primary position the eyes were in orthophoria. The Hirschberg test shows the
symmetrical central corneal reflection in the pupil zone. The motility of the both eye bulbs in all direction were
symmetrical and without restriction. The cikloplegik skiascopy was done and there was a low hypermetropia
+2D sph of both eyes. The examination of the fundus shows that there were no pathologic organic findings. The
anterior segment was also normal. Laboratory investigations of the complete blood count, urea, serum creatine,
liver function tests, blood sugar, serum electrolytes, thyroid function test and urine analysis were within normal
limits. The neurological investigations were all without pathological signs.
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Fig. 1 Ptosis on the right upper-lid in patient aged 10months

Fig. 2 Ptosis on the right upper-lid in patient aged 10months

Fig. 3 Ptosis on the right upper-lid in patient aged 10months
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This case of Markus Gunn Syndrome is still followed at the Department of Strabology at the Eye Clinic
in Skopje. At this moment there is no need for surgery of the congenital ptosis because it is mild with moderate
eyelid excursion.
From the heteroanamnesis, there were not similar cases in the both parents families. The uncle had a
esotropia congenita as a child and he was successfully operated.
DISCUSSION
The etiopathogenesis of the Markus Gunn Syndrome is still not very known. The Markus Gunn
Syndrome with jaw winking synkinesis is thought to occur from an abnormal branch of the trigeminal nerve,
which has been congenitally misdirected in the oculomotor nerve supplying the levator muscle (5,6,7,8). It is
believed that with time, the affected individual will recognize which movements are responsible for the
synkinesis and will learn how to control or avoid them and thus minimize or mask the syndrome (9,10). In
many children, the ptosis improves with time, but there is no scientific proof that this really dose take place.
Most of the patients with Marcus Gunn jaw winking synkinesis exhibited moderate eyelid excursion (10) as it
was in our case. Since ptosis was mild in the most of the cases and had no association with strabismus, ambliopia
or other conditions were establishing, no surgical procedures were necessary (7). The effective treatment of the
severe ptosis is with surgical disabling the involved levator muscule and bilateral frontalis suspension and is
some special cases disabling the involved levator muscule and unilateral frontalis suspension (10).
The Kirkham in his paper, describes unusual cases of the Marcus Gunn phenomenon with combinations
with other malformations, as a congenital ptosis not after the movments of the same side lid or mandibula but
with strabismus convergent position. The cause and rezone of this clinical presentation of the retraction Marcus
Gunn Syndrome with ptosis and convergent starabismus has been described as misinervation of the external
ocular muscles (11).
In previous reports, Markus Gunn Syndrome has been observed in 2 to 13% of patients with congenital
ptosis, and although bilateral cases were reported, most were unilateral and occurred more frequently on the left
side than the right (10). In the differential diagnosis of patients with ptosis, Markus Gunn Syndrom should be
considered.
CONCLUSION
Markus Gunn Syndrome has to be recognized as a differential diagnostic separate conditions that has
the different etiopathogenesis from the other congenital ptosis. Markus Gunn syndrome should be considered
especially if the ptosis improves during feeding, chewing, sucking or any other mouth movement.
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THERAPEUTIC DOSES OF DEXAMETHASONE AND MEDROXYPROGESTERONE ACETATE
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Institute of Medical, Experimental and Applied Histology and Embryology,
Medical Faculty, ”Ss Cyril and Methodius“ University, Skopje,
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ABSTRACT
Aim: The aim of our study was to evaluate the eventual immunosuppressive effect of high therapeutic
dose of medroxyprogesterone acetate (MPA), to determine morphological and stereological thymic tissue
characteristics and to compare them with the morphological characteristics induced by the high therapeutic
dexamethasone (Dex) dose.
Material and Methods: A total of 36 female Wistar rats were divided into three groups. The control
group of rats were administered physiological solution, whereas the experimental groups received Dex at a dose
of 3 mg/kg bw and MPA at a dose of 150 mg/kg bw. Drugs were administered intramuscularly every day, in a
period of 7 days. Thymus paraffin sections were stained according to the following methods: hematoxylin-eosin,
periodic acid-Schiff and elastica-van Gieson. The stereological measurements were performed by using the
Weibel’s multipurpose test system (M-42).
Results: Histological analysis in the drug-treated rats showed disrupted thymic cytoarchitecture,
lymphocyte density reduction which in some areas was to a degree of lymphocyte depletion, presence of
Hassal’s corpuscles in thymic lobules medulla and abundant presence of interstitial connective tissue.
Stereological analysis showed a significant reduction in the thymic parenchyma volume density, which was due
to the more pronounced decrease in the thymic lobules cortex volume density and a significant increase of the
interstitial connective tissue volume density.
Conclusion: Our results showed that the high therapeutic dose of MPA provoked a marked reduction in
immunocompetent lymphoid tissue, which led in changing the proportion of thymic structural components.
These resulted in an immunosuppressive effect. Almost identical changes were caused by the high therapeutic
dose of Dex, but thymic parenchyma was significantly more sensitive substrate for Dex than for MPA.
Key words: thymus, Wistar rats, stereological analysis, dexamethasone, medroxyprogesterone acetate.
INTRODUCTION
Thymus is a lympho-epithelial organ and its functions in the organism are: development of
immunocompetent T-lymphocytes from T-cell precursors derived from bone marrow to produce mature TH and
TC cells, proliferation of clones of mature naive T-cells to supply the circulating lymphocyte pool and peripheral
tissues, development of immunological self-tolerance, and secretion of hormones and other soluble factors which
regulate T cell maturation, proliferation and function within the thymus and peripheral tissues (1, 2). Thymus
complex functions are due to the specific operation of the thymic cell populations and the relationship between
them (3, 4, 5, 6, 7).
The interaction between the immune and the endocrine system is of particular importance in the defence
of the organism, which is a feedback relationship between the immune system and the hypothalamic-pituitaryadrenal axis. The major role in this coupling is played by glucocorticoid hormones (8, 9). Apart from the natural
endogenous glucocorticoid immunosuppressive effect, some synthetic glucocorticoids could also occur. For
example, dexamethasone (Dex) is even 25-30 times more potent than endogenous cortisol in its glucocorticoid
activity (10, 11, 12). That is why Dex is often used for experimental induction of immunosuppressive condition
model in experimental animals (13). Medroxyprogesterone acetate (MPA), a synthetic variant of the steroid
hormone progesterone, (14, 15) as all gestagens derived from 17-α-hydroxyprogesterone has a structural
similarity to the glucocorticoids and many researchers have proven its undeniable glucocorticoid activity (16, 17,
18, 19). Due to its glucocorticoid characteristics, MPA is attributed with immunosuppressive activity, as well.
Scientific knowledge of the immunosuppressive effect of MPA is based on clinical and experimental research
equally (20, 21, 22, 23). Despite these findings, there are a few data suggesting that MPA enhances the immune
response i.e. MPA exhibits immunostimulating action (24, 25, 26). However, the question of the
immunomodulatory effects of MPA remains open.
In spite of the large number of data related to immunomodulatory effect of MPA, there are a small
number of quantitative histological studies about the morphological features of immunological organs as tissue
response after MPA application.
Thus, the aim of our study was to evaluate the eventual immunosuppressive effect of high therapeutic
dose of MPA, to determine the morphological and stereological tissue characteristics of the thymus and to
compare them with the morphological characteristics induced by the equivalent high therapeutic Dex dose.
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MATERIAL AND METHODS
Wistar female rats at the age of 110 to 160 days are sexually mature with normal production of
endogenous steroid hormones from the sex gonads and their enzyme systems are developed enough to be able to
normally metabolize drugs that test. The age of rats corresponds to the mature women between twenty to thirty
years old.
The age of the rats is in close correlation with their body weight. The predominant age of 120 days
reaches a body weight of 100 grams, which is extremely suitable for evaluation of drug therapy. That is why our
experiment was performed with Wistar rats whose weight equaled 100 grams.
The experiment included a total number of 36 female Wistar rats, divided into three groups, one control
and two experimental groups. Each group consisted of 12 animals. The control group of rats was given
physiological solution (infusion solution, product of Hemofarm, Vrsac, Serbia). The first experimental group
was administered Dex (vials with concentration of 4 mg/ml, manufactured by Krka, Novo Mesto, Slovenia) at a
high therapeutic dose of 3 mg/kg bw, and the second group was given MPA (Dugen Forte, vials containing 500
mg MPA/3.3 ml, manufactured by Hemofarm, Vrsac, Serbia) at a high therapeutic dose of 150 mg/kg bw. The
substances were applied intramuscularly in a volume of 0.1 ml every day for 7 days. All the procedures
concerning manipulation with the animals were in accordance with legal requirements for experimental work
with laboratory animals.
The animals were sacrificed 24 hours after the final treatment, under anesthesia with ether. Thymuses
were removed with blunt tweezers. Their weight was measured with precise electronic scale.
Thymus paraffin sections were stained according to the following methods: hematoxylin-eosin (HE),
periodic acid-Schiff (PAS) and elastica-van Gieson.
The quantitative stereological method (as a bridge between morphology and function) allows threedimensional interpretation of flat surfaces (intersection points) helped by the criteria of geometrical probability.
Stereological measurements were done by using a light microscope (Olympus model CX21FS1,
manufactured by Olympus Corporation, Tokyo, Japan) with built-in Weibel’s multipurpose test system M-42
which has 42 test points. Volume density of the investigated tissue phases was determined according to the
following formula:
Vvf = Pf/Pt
Vvf is a volume density of the examined phase. It is a relative stereological value which shows the total
volume that belongs to the examined phase. If the obtained value is multiplied with 100, the result gives the
percent of the examined phase per volume unit. The number of reference fields where we performed the
stereological measurements was at least 100, which means that at least 4200 test points for each thymus were
determined.
Pf is the number of points that coincide with the examined phase.
Pt is the number of points of the test system.
Quantitative data obtained by stereological analysis were statistically analyzed with the Student’s t-test.
RESULTS
Weight of the thymus
The measurement of the thymus weight showed its reduction after Dex and MPA treatment, but the
decrease of this parameter was statistically insignificant in both cases (Tab. 1).
Qualitative histological analysis
Qualitative histological analysis of the thymus in the control group of rats has shown presence of fine capsule
structured of rare connective tissue that penetrated towards the thymus parenchyma as thin fibrous septa between
the lobules. The cortex was packed with lymphocytes accounting for its basophilia whereas the medulla
contained fewer lymphocytes and had a coarser epithelial framework. For Wistar rats’ thymic medulla
morphology, the lack of Hassal’s corpuscles is a characteristic finding. A usual predominance of the parenchyma
was noticeable when compared with interstitial connective tissue (Fig. 1)

Fig. 1. Control group: normal cytoarchitecture of the thymus lobules with clearly differentiated cortex and
medulla; PAS, 10 X 4
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Histological analysis of the experimental groups of rats showed that after Dex and MPA treatment,
thymus was characterized by very similar morphological changes; therefore, the qualitative histological analysis
are presented together. More precise determination of the differences that determine the extent of morphological
changes depending on the applied drug are presented with the results of the stereological analysis.
Histological analysis in the drug-treated rats showed disrupted thymic cytoarchitecture as irregular
parenchyma lobulation and unclear differentiation of the cortex and medulla (Fig. 2).

Fig. 2. Experimental groups – Disrupted thymic cytoarchitecture
a) Dex (3 mg/kg bw), HE, 10 X 4
b) MPA (150 mg/kg bw), HE, 10 X 4
Parenchymal tissue, especially the cortex of the thymic lobules, succumbed to the drastic lymphocyte
density reduction. The lymphocyte density reduction in over 60% of the samples was so pronounced that reached
a degree of lymphocyte depletion (Fig. 3)

Fig. 3. Experimental groups – Reduction of lymphocyte density,
in some areas to the degree of lymphocyte depletion.
a) Dex (3 mg/kg bw), PAS, 10 X 10
b) MPA (150 mg/kg bw), elastica-van Gieson, 10 X 10
Reducing the density of the lymphocytes was observed in thymic lobules medulla, too. Epithelial cells
were round in shape with especially pronounced cytoplasm acidophilia. Also, the appearance of Hassal’s
corpuscles was obvious (Fig. 4).

Fig. 4. Experimental groups – Presence of Hassal’s corpuscles in thymic lobules medulla
a) Dex (3 mg/kg bw), PAS, 10 X 40
b) MPA (150 mg/kg bw), HE, 10 X 40
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Disruption of the usual pattern of distribution of parenchymal and interstitial connective tissue was
observed in favor of connective tissue (Fig. 5).

Fig. 5. Experimental groups – Abundantly representation of interstitial connective tissue
a) Dex (3 mg/kg bw), PAS, 10 X 20
b) MPA (150 mg/kg bw), elastica-van Gieson, 10 X 20
Quantitative stereological analysis
Quantitative stereological analysis of the thymus has confirmed reduction of the parenchymal volume
density, which was significantly decreased in Dex and MPA-treated animals compared with the same parameter
in the control group of rats. Immunocompetent lymphoid tissue was replaced with interstitial connective tissue,
which volume density was significantly increased in both drug treated groups of rats (Tab. 2 and Tab. 3).
Stereological data revealed that the volume density ratio of parenchyma and interstitial connective tissue in the
control group was 8.9:1 in favor of the parenchyma. The volume density presence was 12.3:1 after Dex
treatment and 6.1:1 after MPA treatment, in favor of interstitial connective tissue in both cases respectively.
Parenchymal reduction was due to the decrease of its two structural components: cortex and medulla.
Stereological analysis has shown that cortical and medullar volume density was significantly decreased in both
treated groups of animals (Tab. 2 and Tab. 3).
The volume density ratio of cortex and medulla in the control group was 3.8:1 in favor of the cortex.
The volume density ratio was 1.7:1 after Dex treatment and 1.9:1 after MPA treatment, in favor of the cortex in
both cases respectively.
Volume density of the thymic vascular network was increased after application of both drugs, but only
after Dex treatment its increase was statistically significant (Tab. 2 and Tab. 3).
A comparison of the histological changes induced by high therapeutic doses of Dex and MPA
demonstrated that Dex treatment provoked more pronounced suppressive effect on thymic parenchyma than
MPA treatment (Tab. 4).
DISCUSSION
Much of the data about the MPA effects are derived from the clinical researches as a result of hormone
MPA therapy in patients with advanced or recurrent endometrial cancer or during treatment of lymph node
metastases after surgery for primary breast cancer. One of the common reported effects after this MPA therapy
was bone marrow suppression, followed by leucopenia, anemia and thrombocytopenia (27, 28, 29, 30). It was
also noted that the MPA possesses powerful anti-proliferative effect on the malignant altered lymphocytes, and
this action was mediated by induced apoptosis (31). The anti-proliferative effect of MPA on malignant
peripheral blood mononuclear cells is mainly undeniable. But, the findings of its effect on normal peripheral
blood mononuclear cells are partly conflicting. There are data showing that MPA exhibits suppressive effect on
peripheral blood mononuclear cells, and data according to which this action is minimally expressed (32, 33).
The suppressive MPA effect on human immune system is confirmed by data obtained from patients
receiving MPA for therapeutic purposes, as side effects show signs of a weakened immunity of the organism.
Especially pronounced immunodeficiency was observed in HIV-1 positive women even while receiving
contraceptive MPA doses. (34). The experimental examinations showed that these developments are due to the
fact that the MPA possesses selective glucocorticoid activity and can alter the expression of genes that regulate
glucocorticoid receptors and increase apoptosis in primary CD4(+) T=cells via the glucocorticoid receptors;
MPA reduces serum levels of granulocyte-macrophage colony-stimulating factor and monocyte chemotactic
protein 1, too.
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Therefore, it was assumed that pharmacological doses of MPA used for endocrine therapy could have
significant immunomodulatory effects and influence susceptibility, clinical manifestations and outcome in
infectious diseases (35). However, some clinical experience has shown that adverse drug reactions were
controllable or tolerable (36).
In addition to the anti-proliferative effect on lymphoid tissue, the histological and morphometric
examinations have shown that MPA antagonized the epithelial proliferation induced by conjugated equine
estrogens in endometrium in the reproductive tract of female nonhuman primates (37).
Our histological and stereological analysis of the thymus after application of high therapeutic doses of
Dex and MPA revealed a significant reduction of the thymic parenchyma with a distinct reduction of the thymic
lobules cortex. Further confirmation of involuntary processes in the thymus was the appearance of Hassal’s
corpuscles in the thymic lobules medulla that under normal conditions are not registered in the rat species. The
results we obtained are in agreement with previous studies conducted with usual therapeutic doses of Dex and
MPA, but the intensity of parenchymal reduction caused by the usual therapeutic doses was markedly lower (38,
39).
According to our observations parenchymal reduction was mainly due to the reduction of the
lymphocyte cell component which reached the degree of lymphocyte depletion. This finding correlates with the
reduction in the thymic lobules medulla volume density that was with lower intensity. Previous morphological
studies conducted on experimental animals have reported MPA influence on lymphocytes in most tissues and
organs in which lymphocytes participate as one of the main components. For instance, MPA caused depletion of
splenic lymphoid tissue in rabbits, induced by corticoid action and antiproliferative activity (40). Similar to these
findings, MPA influence was observed as a reduction in the splenic white pulp that reduced the number and
dimensions of splenic lymph follicles which were in an involuntary phase with inactive germinal centers (41).
Decrease of the lymph follicles in the mesenteric lymph nodes cortex was also noticed (42).
Our paradoxical finding of increased vascular network volume density must be considered in relation to
the other results obtained by stereological analysis. In fact, the inhibitory effects that MPA exhibit to the
lymphoid tissue and vascular network, drastically differs in its intensity, i.e. the strong lymphoid tissue reduction
cannot be followed by an adequate vascular network reduction which is a common finding in atrophic processes.
Therefore, the difference in intensity of their volume reduction results in a change of the relationship between
their volume densities. These data suggest that MPA exhibits certain angiostatic effect which is largely masked
by a cruel immunosuppressive action. The other paradoxical finding was non-significant thymus weigh
reduction. This finding was the result of the replacement of lymphoid tissue with interstitial connective tissue,
which was characterized by greater resistance to both administered drugs than the lymphoid tissue.
The influence of the MPA on immune organs is still a controversial issue; most of the above mentioned
reports suggest its immunosuppressive role, while others point to its immunostimulating role or possible
protective role on immune organs and hematopoietic tissues (25). There are findings according to which the
MPA did not cause any significant changes in spleen lymphoid tissue (43). Additionally, data about significant
increase of the spleen weight have been published (26). There are also data according to which MPA does not
cause any effect on the mitotic activity of bone marrow and has no myeloprotective effect (44).
CONCLUSION
The results obtained in this study showed that 7-day application of high therapeutic dose of MPA
provoked a marked reduction in immunocompetent lymphoid tissue volume density, changing the proportion of
thymic structural components. These morphological changes suggested thymus atrophy, which in fact is an
immunosuppressive action of MPA. Almost identical changes were caused by high therapeutic dose of Dex, but
thymic parenchyma was significantly more sensitive substrate to Dex than to MPA.
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ABSTRACT
The assessment of skeletal age includes the basic elements of the orthodontic diagnosis, because it
enables the recognition of deviations from normal growth, it determines the treatment and helps timing to begin
therapy, gives the prognosis and plans a retention strategy. It is also important for determination of the
appropriate moment for chirurgic interventions in patients with skeletal anomalies.
The interest for the maturation changes of the cervical vertebrae dates from the first decades of 20-th
century. Based on this findings in 1972 Lamparski, and Hassel and Farman in 1995, created the standards for
CVM for boys and girls, from the morphological changes on five vertebrae (from C2 to C6), which are visible on
the lateral cephalometric radiography.
Today, the most useful method is the method of Baccetti, Franchi and McNamarа from 2005, with six
stages for assessing the CVM of the С2, С3 and С4. According to them, this method enables more directly
approach to the relationship between CVM and skeletal maturation of the mandible.
Conclusion: The clinical application of this method in dentofacial orthopedics becomes important for
those treatments protocols which have benefit from the period of accelerated mandibular growth. Cervical
Vertebral Maturation can be useful as a maturational index to detect the optimal time to start treatment of
mandibular deficiencies by means of functional therapy. It means that skeletal maturity can be easily assessed
from the lateral cephalogram, which is routinely used in daily orthodontic practice, without additional radiation
for hand-wrist radiographs.
Key words: Orthodontics, cervical vertebrae, skeletal age, lateral cephalometric radiography
INTRODUCTION
Growth and development anticipation represents one of the most delicate themes in orthodontics.
Knowledge on the great variability in the amount and direction of the facial growth in different individuals, as
well as its meaning in the success during the orthodontic treatment, leads to a greater interest in the methods to
estimate the amount, direction and time of individual growth.
Orthodontic diagnosis and treatment planning in growing children must include growth assessment.
Identification of the periods of accelerated and intensive growth in the patients is fundamental when the
orthodontic treatment is planned and the result is forecast as the growth can ease, decelerate or nullify the desired
therapeutic effect. Evaluation of growth potential and growth stage time, before and in adolescence, ensures
useful data for the best period for skeletal anomalies orthopedic treatment. The period of pubertal growth
acceleration is deemed as a useful, beneficial period for certain types of orthodontic treatments, which have to be
taken into account when planning the orthodontic treatment. Due to the great individual variations at the start of
adolescence, the chronological age is not a dependable specification for development status estimation. Other
parameters such as growth acceleration, secondary gender characteristics, dental growth and skeletal maturation
have proven more accurate.
Skeletal age assessment includes the basic elements of orthodontic diagnostics because it enables
acknowledgment of normal growth deviations, determines treatment and helps in designating the adequate
moment for its start, gives prognosis and planes the retention strategy. Determining the time for surgical
interventions of face-jaw skeletal anomalies is important as well.
Therefore, the best method for skeletal maturation determination has been sought for. Estimation can be
determined by time of emergence of the secondary gender characteristics. However, this method, such as
chronological age, does not always coincide with growth rate and maturation. Radiological examination of the
hand - hand wrist radiography, done over past years gives us the correct skeletal age. On the radiographies, we
can see the emergence, growth and shape of the ossification centers, width and shape of the cartilage and the
degree of fusion of diaphysis and epiphysis. The biggest downside of this method is additional radiation.
Todd and Pyle and later Lanier, were one of the first researchers that noticed changes in the size and
shape of cervical vertebrae in 1928 in 1939 respectively [1]. In the beginning of the 1970's, several authors
indicated that the enlargement of the cervical vertebrae was related to skeletal maturation [2,3,4,5,6].
In 1972, Lamparski [5] noticed that cervical vertebrae noticeable in cephalometric radiographies,
changed their shape during the growth which could indicate to maturation, thus indicating skeletal age. He
created his first method for skeletal age evaluation based on morphological maturation of the cervical vertebrae.
After him, other authors also used cervical vertebrae maturation to determine skeletal age, of whom
Hassel and Farman [4], Bacceti [7,8] and Franchi and McNamara [9] were outstanding.
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LITERATURE OVERVIEW
The interest for maturation changes in the difference and shape of cervical vertebrae dates back to the
first decades of the 20th century. Todd and Pyle, and Lanier and Taylor measured the dimensional growth
modifications of the cervical vertebrae on lateral radiographies. Ossification processes in cervical vertebrae start
during fetal life and continue till the begging of the adulthood. Therefore, maturation changes in vertebrae can be
observed during the whole interval, covering the period when the orthodontic/orthopedic treatment takes place
(1,10).
Based on those findings, in 1972 Lamparski [5] created new standards for CVM (cervical vertebrae
maturation) particularly for male and female subjects, related to the changes in the body shape of five vertebrae
(from C2 to C6). In his master's study, he presented the standards for cervical vertebrae morphological
maturation measurement, separately for girls and boys, compared to chronological and skeletal age from hand
wrist radiography. He analyzed the C2 to C6 with 6 growth stages. Stages from CVS1-CVS3 are noticed before
growth peak or the growth acceleration phase, while the CVS4-CVS6 after adolescence peak. Peak growth
appears between CVS3 and CVS4.
Cervical vertebrae maturation stages according to Lamparski:
Stage 1: All inferior borders of the bodies are flat. The superior borders are strongly tapered from
posterior to anterior.
Stage 2: A concavity has developed in the inferior border of the second cervical vertebra. The anterior
vertebral heights of the bodies have increased.
Stage 3: A concavity has developed in the inferior border of the third vertebra.
Stage 4: All cervical bodies from C3 to C6 are rectangular in shape, a concavity has developed on the
fourth vertebra. Concavities on C5 and C6 are just beginning to form.
Stage 5: The bodies are nearly square in shape, and the spaces between the bodies are visibly smaller.
Concavity of the lower border of all 6 cervical bodies is well defined at this stage.
Stage 6: All cervical bodies have increased in vertical height and all concavities have deepened.
Hassel and Farman (4) in 1995, also developed 6 maturation indicators of the cervical vertebrae based
on lateral profiles C2, C3 and C4. (Figure 1)
Cervical maturation indicators according to Hassel and Farman:
1. Initiation: Significant adolescent growth is expected. At this stage, inferior borders of C2, C3 and C4
are flat. The vertebrae are wedge shaped, and the superior vertebral borders are tapered from posterior to
anterior. 80 - 100% pubertal growth remains.
2. Acceleration: Significant adolescent growth is expected. Concavities are developing in the inferior
borders of C2 and C3. The inferior border of C4 is flat. The bodies of C3 and C4 are nearly rectangular in shape.
65 - 85% pubertal growth remains.
3. Transition: Moderate amount of adolescent growth is expected. Distinct concavities are seen in the
inferior borders of C2 and C3. A concavity begins to develop in the inferior border of C4. The bodies of C3 and
C4 are rectangular in shape. 25 - 65% pubertal growth remains.
4. Deceleration: Small amount of adolescent growth is expected. Distinct concavities in the inferior
borders of C2, C3, and C4. The vertebral bodies of C3 and C4 are becoming more square in shape. 10 - 25%
pubertal growth remains.
5. Maturation: Insignificant amount of adolescent growth is expected. More accentuated concavities are
seen in the inferior borders of C2, C3, and C4. The bodies of C3 and C4 are nearly square in shape. 5 - 10%
pubertal growth remains.
6. Completion: Adolescent growth is completed at this stage. Deep concavities are seen in the inferior
borders of C2, C3, and C4. The bodies of C3 and C4 are square. 5 - 0% pubertal growth remains.

Fig. 1. Six maturation indicators of the cervical vertebrae according to Hassel и Farman
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In order to ease and enable serviceability to the great number of patients, in 2002, Bacceti et al [7]
improved the CVM method using only 3 vertebrae which were always visible on the image. This method
comprised of five maturation stages instead of the previous six, and enabled the discovery of the peak of
mandibular growth based on analysis of the second, third and fourth cervical vertebra on a lateral cephalometric
image. Body morphology of the C2, C3 and C4 were analyzed on six successive cephalometric images in six
periods (T1 to T6), on 30 orthodontically untreated subjects.
In 2005, the authors revised the method with six stages for CVM evaluation. According to them, this
more practical method allows more hands-on approach on the relation between CVM and skeletal maturation of
the mandible5. They showed that the peak of mandibular growth appears between CS III and CS IV and does not
reach it without passing CVM I and CVM II. CVM IV is noticed two years after adolescence peak.
Great number of authors [11,12,13,14,15,16,17,18] conducted skeletal maturation studies on their own
population (South China, India, Brazil, Germany, Iran) and proved the high correlation between CVM stages and
hand wrist skeletal maturation. Szyska and Pancherz [19] evaluated their index and stated that the analysis of
CVM had high relation to hand bones analysis, in evaluating skeletal maturation.
Alhadlaq and Al-Shayea [20] conducted hand wrist radiographies and lateral cephalometric images
research of 197 boys in Saudi Arabia to determine the correlation between CVM method and hand wrist skeletal
maturation. They found high relation between CVM stages and hand wrist skeletal maturation and concluded
that the method for determining cervical vertebrae skeletal age is valid and can be applied to estimate the skeletal
age in boys (girls were not examined).
However, Caldas et al [21] in their study of the Brazilian population presented that the CVM method for
skeletal age evaluation could be implemented only in female children, using the method from Mito et al with
regressive formula in vertebrae measurement estimation.
DRAWING AND DESIGNATING THE MATURATION STAGES IN CERVICAL VERTEBRAE
Radiographic shape of cervical vertebrae in cephalometric images
During the process of diagnosis and treatment procedures, the orthodontists conduct cephalometric
radiography to the patient's head. Orthodontists have to know the normal anatomy and normal variations of the
cervical spine on the lateral cephalogram. They have the ability to find new anomalies such as: fractures,
infections, regenerative defects, ankyloses, polyarthritis, orthodontic anomalies, posterior arch defects, congenial
defects etc.
The first vertebrae are almost always visible in lateral PA cephalometric radiographies. Atlas - C1 does
not have a body and spinous process, and is ring shaped. Anterior tubercle of atlas spreads 3 mm in front of the
anterior surface of the other vertebrae. Posterior arch of atlas is located 8 to 10 mm under the skull base.
The second cervical vertebrae axis - C2 is the largest neck vertebrae and can easily be identified with
the presence of the odontoid process, spreading superiorly form the body of C2. The dens occupies the space
where the body of the atlas should develop. It articulates the posterior surface of the anterior arch of atlas and
secures an axis around which the atlas and skull rotate. The body of axis and the odontoid processus have
separate ossification centers and often do not coalesce to the age of 12. Therefore, transversal radiolucency on
the base of the odontoid processus in young patients with ruled out trauma, must not be mistaken with a fracture.
Radiographically, this processus needs to have a steep inclined anterior surface and a vertical posterior
ending without intervertebral cartilage (disc) between the atlas and axis. The space between the atlas and dens, or
between the vertical posterior ending of the dens and the internal space of the anterior arch of atlas is around 4
mm.
The cervical vertebrae form C3 to C6 are the same, with defined exterior boarders. C7 does not have a
bifid spinous process. (Sandham,quote.1)
Seen from the side, the cervical spine has a subtle curve with an anterior convex. This normal lordosis
curve is dependent of the position and can be dislocated as a result of the failure to reach a natural head
placement when the patient is placed in the cephalometer, or as a result of a muscle spasm inflicted by the
patient's effort to reposition the head in order to reduce pain and discomfort.
The intervertebral disc is a fibrocartilaginous ring with a gelatinous center and cannot be seen on
normal radiographic images. The space between the intervertebral disc appears as a radiolucency between the
vertebral bodies, defined by relatively parallel inferior and superior cortical margins. Convergent cortical
margins or space tightening suggest disc hernia.
After cephalometric imaging, the vertebrae and other anatomical head structures will be drawn, and if
we want to measure the concavity of the lower edges of the vertebrae, the following landmarks need to be
marked: (Figure 2,3)
C2p, C2 m, C2a: the most posterior, the deepest, and the most anterior points on the lower border of the
body of C2.
C3up, C3ua: the most superior points of the posterior and anterior borders of the body of C3.
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C3lp, C3 m, C3la: the most posterior, the deepest, and the most anterior points on the lower border of the
body of C3.
C4up, C4ua: the most superior points of the posterior and anterior borders of the body of C4.
C4lp, C4 m, C4la: the most posterior, the deepest, and the most anterior points on the lower border of the body
of C4.

Fig. 2. Lateral cephalometric radiograph of the head and drawing of the anatomical structures

Fig. 3. Cephalometric landmarks of C2, C3 and C4.
Apart from these points, we need to recognize the terms for the shape of the cervical vertebrae body of
C2, C3 and C4:
trapezoid - the superior border is tapered from posterior to anterior; rectangular horizontal the heights
of the posterior and anterior borders are equal; the superior and inferior borders are longer than the anterior and
posterior borders; squared the posterior, superior, anterior and inferior borders are equal; rectangular vertical the
posterior and anterior borders are longer than the superior and inferior border.
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trapezoid

rectangular horizontal

squared

rectangular vertical

Fig. 4. Shape of the vertebral body
Today, we most often use the method for cervical maturation stages according to the Bacceti, Franchi
and McNamarа [7] from 2005. (Figure 5)
CS1: The lower borders of all the three vertebrae (C2 –C4) are flat. The bodies of both C3 and C4 are
trapezoid in shape. The peak in mandibular growth will occur on average 2 years after this stage.
CS2: A concavity is present at the lower border of C2. The bodies of both C3 and C4 are still trapezoid
in shape. The peak in mandibular growth will occur on average 1 year after this stage.
CS3: Concavities at the lower border of both C2 and C3 are present. The bodies of C3 and C4 may be
either trapezoid or rectangular horizontal in shape. The peak in mandibular growth will occur during the year
after this stage.
CS4: Concavities at the lower borders of C2, C3, and C4 now are present. The bodies of both C3 and
C4 are rectangular horizontal in shape. The peak in mandibular growth has occurred within 1 or 2 years before
this stage.
CS5: The concavities at the lower borders C2, C3, and C4 still are present. At least one of the bodies of
C3 and C4 is squared in shape. The peak of mandibular growth has ended at least 1 year before this stage.
CS6: The concavities at the lower borders of C2, C3, and C4 still are evident. At least one of the bodies
of C3 and C4 is rectangular vertical in shape. If not rectangular vertical, the body of the other cervical vertebra is
squared. The peak in mandibular growth has ended at least 2 years before this stage.

Fig. 5. Stages for cervical vertebral maturation according to Baccetti T, Franchi L, McNamara JAJr.(7)

DISCUSSION
Estimation of individual physical maturation represents routine clinic practice in most medical and
stomatology branches. In orthodontics, estimation of skeletal age is integral part of the clinical practice when the
adequate time for growth modification and orthodontic surgery plan are determined.
Skeletal age can be estimated with a series of biological indicators such as increased body height
(Hunter 1966), hand skeletal maturation (Greulich 1959, Bjork and Helm 1967, Fishman 1979), dental
development and eruption (Demirjian and Levesque 1980, Nystrom et al 1986), chronological age (Hägg and
Taranger 1980) and cervical vertebrae maturation. (quote from Caro1)
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Because the chronological age does not correctly represent the individual skeletal age, we use hand
wrist radiography and CVM to determine skeletal age. Using hand wrist radiography to determine skeletal age
needs additional radiation exposure. The British orthodontic society guidelines state that using hand wrist
radiography is not indicated in skeletal age evaluation. Therefore, CVM method usage benefits are evident in
lateral cephalometric images which are routine in everyday orthodontic practice. The ability to determine the
degree of skeletal maturation from lateral cephalometric radiographies eliminates the need of hand wrist
radiography, protecting the patient from additional radiation exposure [11].
The only downside of this method is that it is not perceptible while determining the precise degree of
maturation in periods outside of the growth period [11].
Optimal time for dentofacial orthopedics is closely related to the identification of the period for
accelerated or intensive growth, which can significantly add to correction of the skeletal imbalances in each
individual patient. The cervical vertebrae maturation method has proved to be effective in estimating the peak of
adolescence growth in body height and in mandibular size.
O’Reilly and Yanniello [6] found statistically significant enlargement of the mandibular length,
mandibular body length and ramus height, connected to specific maturation stages and cervical vertebrae.
Furthermore, Franchi et al (9) confirmed the validity of the six CVM stages as biological indicators for
mandibular, and somatic skeletal maturation of 24 patients in growth. The original Lamparski [5] method has
been adapted with a modification that enables skeletal age estimation for both females and males, regardless the
chronological age.
Gu et al [22] evaluated mandibular growth changes in relation to CVM on 20 subjects with implants.
The research proved that the peak of mandibular growth, i.e. the greatest enlargement of the mandibular length,
together with condyle bone apposition is noted in a time interval from CS3 to CS4. Mandibular remodeling and
condyle rotation continues in relatively long timeframe, even after the peak of mandibular growth.
Caro [1] in her master's thesis, proved that in children with unilateral lip and cleft palate aged 10,12 and
14, CVM stages appear significantly later than in children with no cleft.
Most studies [7,8,23,9] prove that the greatest response of functional orthopedics is shown during
growth in adolescence. Therefore, safe biological indicator usage for adolescence growth detection and its
influence over mandibular growth, presents a crucial diagnostic tool to rational treatment planning in patients
with class II mandibular deficit. Furthermore, method such this one, can be extremely useful to discover a period
of reduced growth amount in determining the correct time for orthodontic surgery, or during long-term
evaluation of treatment results.
CVM estimation proposed from Baccetti and his coworkers [7] in 2002, proved high correlation with
methods which determine skeletal age by hand wrist radiography. It has been proved that the effect of functional
treatment of skeletal class II depends on the biological response of the condyle cartilage, which is in relation
with the values of mandibular growth. According to this, if CVMS I is diagnosed in a patient with mandibular
deficit, the clinician needs to wait at least a year for radiographic reevaluation in order to start functional
treatment. CS III represents the ideal stage for start of functional jaw orthopedics, because the peak of
mandibular growth will appear in a year from this stage. In the Baccetti et al [8] study from 2005, it has been
proved that the peak of mandibular growth is between the third and fourth stage.
Baccetti, Franchi, and McNamara Jr [24,7,8,25] emphasize that if CS2 is being estimated, that means
that growth acceleration is near which will start in CS3, and that is a year after CS2. Active growth completes
when CS6 is reached. Application of this method reveals that: the treatment of class II is most effective when it
includes the peak of mandibular growth; treatment of class III with maxillary expansion and protraction is
effective in the maxilla only when it is conducted before the peak (CS1 or CS2), and is effective in the mandible
during the preadolescence and adolescence phases; skeletal effects on fast maxillary expansion for correction of
the transversal maxillary deficit are greater in preadolescence phases, while adolescence and post adolescence
use of the fast maxillary expansion method inflicts greater dentoalveolar effects; and height deficit of mandibular
ramus can significantly increase in subjects with enlarged vertical dimension when the orthopedic treatment is
conducted during the peak of mandibular growth (CS3).
CONCLUSION
Maturation status has significant influence over diagnosis, goals, planning and result of the orthodontic
treatment. Clinic decision to use extra-oral forces, functional instruments, extractions or orthognathic surgery
obligates growth potential determination in every patient. With the method of cervical vertebrae maturation,
skeletal age can easily be determined with lateral cephalometric image which is routinely used in daily
orthodontic practice without additional x-ray exposure of the patient.
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ABSTRACT
Introduction: Synchronous contralateral breast cancer is defined as an additional disease in the opposite
breast at the moment of diagnosis of breast cancer on one breast, or short period after. Diagnosing contralateral
disease after finishing cancer treatment demands repetition of surgical and oncological treatment.
Aim: The aim of this study is to detect the incidence of contralateral breast carcinoma on preoperative
breast MR in patients with diagnosed breast cancer on one breast, and to determine the incidence of
mammographicaly occult ones.
Materials and Methods: Precisely 217 patients with diagnosed breast cancer on one breast underwent
preoperative breast MR and all were operated. Standard dynamic breast protocol was used on machine with
magnetic field strength of 1.5 T. All results were correlated with postoperative pathohistology.
Results: Exactly 12 or 5.5 % of patients were diagnosed with additional contralateral breast cancer. 75%
of them were mammographicaly occult. The number of patients in whom preoperative breast MR showed
additional contralateral focus was 42 or 19.3% of patients had alterations in the previously planned surgical
treatment.
Conclusion: Preoperative breast MR in patients with recently diagnosed breast cancer on one breast,
help in detecting additional cancer and high risk lesions in the contralateral breast. Delay in their diagnosing
demand repetition of surgical and oncological treatment of the patients and can affect survival rate.
Key words:Synchronous contralateral breast cancer, preoperative breast MRI
INTRODUCTION
Synchronous breast cancer is defined as an additional independent disease from the basic one, which,
depending on the studies and the period they were carried out, is diagnosed within a time interval of a month to a
year after the initial diagnosis.
By contrast, metachronous disease is considered the diagnosis of an additional cancer one year after the
initial diagnosis. [1,2]
Over the years, with the increasing incidence of breast cancer worldwide, its improved prognosis based
on modern treatments, as well as the increase in life expectancy, the number of patients with bilateral malignant
disease (synchronous or metachronous) also grows. Depending on the studies, the incidence of synchronous
contralateral breast cancer ranges between 2 and 10% [3]
Patients with pre-diagnosed breast cancer have a 5 times greater risk of developing additional breast
cancer in the contralateral breast than the general population.
There have been numerous studies that conducted a prognosis analysis in patients with synchronous and
metachronous disease and it was found that patients who had synchronous breast cancer had worse prognosis.
For patients who have metachronous disease, the prognosis is in direct correlation with the disease-free interval.
About 16% of all metachronic carcinoma tend to metastasize, while 7% end up fatally. [4,5,6,7]
The diagnosis of synchronous cancer after completing the treatment of the initial tumor entails the need
for a second treatment, both operative and complete new cycle of oncological treatment, which of course
exhausts the patient. [8,9,10]
AIM
The aim of this study is to show the clinical value of preoperative breast MR in the detection of
synchronous contralateral breast cancer, especially the prevalence of mammographic occult carcinomas.
MATERIALS AND METHODS
MATERIALS
Within the period from May 2010 to May 2015, preoperative magnetic resonance was performed in 264
patients with diagnosed breast cancer. Exactly 217 patients were operated at the Acibadem Sistina Clinical
Hospital in Skopje, and the final pathohistological staging was correlated with the preoperative breast MR.
Inclusion criteria: diagnosed breast cancer.
Exclusion criteria: pregnancy, final surgical treatment at another health institution, standard exclusion
criteria for MR (electro stimulator, ear implant, metal prostheses, renal insufficiency, claustrophobia)
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METHOD
The examination was performed on the 1.5T (GE) MRI system using a dedicated 8-channel breast coil
(Vibrant) using the standard protocol.
Before applying the contrast, T1 and T2 sequences are used, as well as mass suppression in the axial
plane. After applying the contrast (0.1 mmol/kg TT) a dynamic contrast sequence was made by repeating 1.4 and
6 minutes in the T1 pulse sequence into the axial plane.
Post-processing consists of subtracting dynamic series and their 3D MIP reconstruction. Kinetic
functional analysis is also used, as well as software color mapping.
MR findings were analyzed in correlation with classical radiological methods (mammography and
ultrasound). During diagnostics, analysis of the morphological and dynamic characteristics of the tumor was
used, with all the changes classified in line with the MR BIRADS (breast imaging reporting and data system)
classification.
Findings classified as BIRADS 1 and 2 were considered negative. For questionable and highly
questionable findings, BIRADS 4 and 5 were used. The foci classified as BIRADS 3, 4 and 5 were subject to
examination primarily with directed ultrasound.
Changes visualized at US were preoperatively biopsied. Excess biopsy with preoperative marking was
performed for foci that were not echosonographically displayed or for which biopsy results were not correlated
with MR findings.
RESULTS
In 42 patients (19.3%) aged between 29 and 75 years out of 217 total operated patients, an additional
focus on the accumulation in the contralateral breast on the preoperative magnetic resonance imaging was
determined, classified in category BIRDS 3, 4 or 5.
The average age of the respondents was 52 years.
This case of Markus Gunn Syndrome is still followed at the Department of Strabology at the Eye Clinic
in Skopje. At this moment there is no need for surgery of the congenital ptosis because it is mild with moderate
eyelid excursion.
From the heteroanamnesis, there were not similar cases in the both parents families. The uncle had a
esotropia congenita as a child and he was successfully operated.
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Additional focus contralaterally
19.40%
Patients
without
additional
focus

80.60%

In 83.34% of patients with additional focus contra laterally, the parenchyma density was classified as
ACR 3 and 4 (dense and very dense parenchyma).
Particularly 32 or 76.19% of the additional foci were displayed as preoperative magnetic resonance
mass. In 23.81% of patients who showed additional presence of accumulation contra laterally, the same was
described as non-mass like.
Precisely 32 patients (14.7% of all subjects) were classified as highly questionable foci BIRADS 4
(57.14% of highly questionable foci) and BIRADS 5 (19.05%). Changes in 10 patients or 23.82% of additional
foci were classified in BIRDS 3 category.

Histology of additional foci

28.60%

28.60%
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Patients without risky
changes
Patients with
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Patients with risky
changes

After the complete treatment in totally 12 (5.5%) of all examined patients, an additional malignant
disease was found in the contralateral breast with an average age of patients of 58 years. In 9 patients (75%) of
the total diagnosed contralateral synchronous breast carcinoma with preoperative magnetic resonance imaging,
those were mammographic occult.
In the analysis of the histological type of neoplasm, in 75% of the examinees, a coincidence of the type
of neoplasm in both breasts was determined.
For most patients, the staging of the contralateral breast was at a significantly lower stage, 58.33% were
in stage 1 (6 in total) and stage 0 (1) was contra laterally.
DISCUSSION
In the current practice in our country, mammography and ultrasound are still standard procedures in the
diagnosis and evaluation of the malignant breast disease extension. For decades, magnetic resonance as a method
has shown exceptional results in the area. There are numerous studies that indicate the high sensitivity and
specificity of this method, which if used in the preoperative staging of already diagnosed breast cancer, can
provide additional information. [11,12,13]Diagnosis of additional foci in the first breast, as well as additional
foci in the contralateral breast, can significantly contribute to the actual assessment of the disease extension, but
also cause changes in the previously planned treatment. [14,15]
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The absence of additional contralateral malignant disease leads to the need of repeating the entire
treatment both surgically and oncologically, in a short period of time which additionally exhausts the patient
both physically and emotionally. The economic moment of generating double costs of treatment should also be
considered.
The world statistics indicate a representation of between 2 and 10% for synchronous contralateral
carcinomas [16,17,18,19]. A greater percentage of those, as high as 75%, are mammographicaly and
echosonographically occult, which may be due to several factors: the sensitivity of mammography as a method
drops with increasing parenchyma density, so it ranges between 48 and 97%. Ultrasound as a method has proved
to be more sensitive in breast cancer with dense parenchyma, but its sensitivity is in direct correlation with the
physician's experience. [20] Magnetic resonance, unlike those, does not depend on the subjective factor. The
detection of malignant disease with magnetic resonance is based on the principle of neoplastic tissue repainted
with the applied contrast due to a broken basement membrane of the blood vessels in the same. The density of
the parenchyma, the size of the focus and its position all have no impact on the sensitivity of this method, which,
according to various studies, ranges between 94 and 100%. [11,12,17,19,21]
There are more published studies dealing with the problem of synchronous contralateral cancer and its
detection by means of magnetic resonance imaging.
The problem of additional diagnostic procedures ordinated after the detection of contralateral focus with
preoperative magnetic resonance imaging is one of the analyzed.
Studies indicate a rate of recommended additional procedures between 13 and 32%. [12,13,18,19] In
our research, 19.3% were determined, or additional examination was organized in exactly 42 of the examined
217 patients with an average age of 52 years, that matches previously published results. Of course, it is necessary
to take into account the short experience with diagnostic magnetic resonance of breast (just over 5 years).
Studies with the lowest rates of additional recommendations originate from centers where this method has been a
routine for over 20 years. Most judges, as additional foci, process the changes classified by BIRADS in
categories 4 and 5. Given our lesser experience, taught by authors with similar experience, we included in our
study the BIRADS 3 foci, which certainly had an impact on the final results, especially on the number of
additional procedures.
Precisely 83.34% of patients in whom preoperative magnetic resonance imaging found an additional
focus in the contralateral breast had a dense and very dense parenchyma classified by ACR (American College
of Radiology) as 3 and 4, which complicates mammographic analysis. This factor directly influenced the rate of
established mammographic occult contralateral carcinomas, which in our study showed a value of 75%.
Current discussions on the use of breast MRI often address the subject of specificity. Recent studies
indicate a specificity of up to 98%, which is certainly due to the greater experience, but mostly to the
establishment of technical and educational standards. [15,22]
In our study, out of 42 further diagnosed foci in the contralateral breast, 32 patients were classified in
BIRDS 4 - questionable (57.4%) and BIRADS 5 highly questionable (19.5%). 10 patients or 23.82% of the
further analyzed were classified in the BIRDS 3 group (most likely benign changes).
In the histological analysis of these foci, additional contralateral breast cancer was found in 12 of all
217 examined patients, with the rate of synchronous bilateral breast cancer in our study at 5.5%. Considering
that in 3 of those, mammography also indicated existence or suspicion of cancer occurrence in the other breast,
the rate of mammographic occult synchronous contralateral breast carcinomas in our study amounted to 4.1%,
which correlates with other studies.
Most of the synchronous contralateral carcinomas were in the lower stage in the first breast, only in 3
patients the stage was bilaterally identical. Precisely 58.33% of the patients were in stage 1 or 0 contra laterally,
indicating the minimum dimensions of the contralateral carcinomas. It is necessary to take into account that the
stage of the disease in patients in R. Macedonia, when diagnosed, differs considerably from the countries where
organized screening is applied and where most studies come from.
The greater density of the parenchyma of the selected patients, as well as the dimensions of the
contralateral carcinomas, is probably one of the most important reasons for their mammographic occultity. An
additional factor may be the presence of lobular carcinoma, which in our study showed a rate of 33.3% and
which is considered to have insidious growth and is often mammographicaly later observed. Exactly 23.81% of
the additional contralateral foci had non-mass like accumulation, which is commonly seen in changes with
diffuse growth or skipping lesions that are mammographicaly more difficult to be observed, which may be
another reason for greater sensitivity to magnetic resonance imaging.
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Of the remaining 30 patients with no diagnosed malignant disease, 40% showed presence of risk
histological entities. Of the total number of patients who were subsequently analyzed (42), 28.6% had risky
changes, including ADH (3), ALX (2), radial scar (1) proliferative mastopathy with atypia (4), complex fibro
adenoma (2) and papilloma with atypia (1). In 42.9% of the total number of patients additionally analyzed, foci
were in a non-risk group, with the most common histological diagnoses being fibro adenoma, papilloma,
sclerosis adenosis, CCC, mastopathy and in 2 patients inflammatory changes were found.
Standard radiological procedures, such as mammography and ultrasound are still the primary means of
detecting breast cancer, but they have difficulty in detecting small contralateral carcinomas, especially in denser
breasts and in younger patients. When evaluating the extension of the disease in newly diagnosed patients with
breast cancer, preoperative magnetic resonance imaging allows the detection of the additional disease contra
laterally, which in a particular group of patients leads to a change in the previously planned treatment. [21.] A
controversial issue refers to the newly generated costs after the performed preoperative magnetic resonance
imaging. Detection of additional focus requires its histological verification (biopsy). However, the neglected
contralateral disease entails complete repetition of both diagnostic and therapeutic procedures, which generally
cost more. The emotional moment and the psychological consequences of the patient should also be considered.
The results of this study, which is also an initial Macedonian experience, are within the frames of the
published ones. Certainly, there is a possibility for their improvement, especially by increasing the experience in
the field, and even more with the initiation of interventional procedures under the control of MR. Constant
communication and correlation between the radiologist, the pathologist and the coordinating surgeon is also
necessary in the whole process.
CONCLUSION
This study has indicated the increased sensitivity of preoperative breast magnetic resonance imaging in
the evaluation of the malignant disease extension, especially in the detection of contralateral synchronous
disease.
The rate of 5.5% contralateral synchronous breast carcinomas from the overall analysed population, of
which 4.1% were mammographic occult, indicates the need to introduce this method in standard practice.
Adding this method to standard methods (mammography and ultrasound) in the preoperative evaluation
of the newly diagnosed malignant disease extension enables improvement in the detection of contralateral
synchronous disease, and at the same time spares these patients from repetitive surgical and oncological
treatment.
1.
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5.
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9.
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12.
13.

14.

74

REFERENCE
Skowronek J, Piotrowski T. Bilateral breast cancer. Neoplasma. 2002; 49(1): 49-5.
Pomerantz RA at all. Bilateral breast cancer. Am Surg. 1989;55(7): 441-4.
Hartman M. at all. Incidence and prognosis of Synchronous and Metachronous bilateral breast cancer.
Journal of Clinical Oncology. 2007; 25(27): 4210-4216.
Heron DE, at all. Bilateral breast carcinoma:risk factors and outcomes for patients with synchronous
and metachronous disease. Cancer.2000;88(12)2739-50.
Carmichael A.R. at all. The long-term outcome of synchronous bilateral breast cancer is worse than
metachronous or unilateral tumors. EJSO. 2002; 28(4): 388-391.
Schmid S.M. at all. Prognosis of early- stage synchronous bilateral invasive breast cancer. EJSO. 2011;
37(7): 623-628.
Nichol A.M. at all. A Case-Match study comparing unilateral with synchronous bilateral breast cancer
outcomes. JCO. 2011;29 (36): 4763-4768.
Dawson PJ at all. Bilateral breast cancer: one disease or two? Breast Cancer Res Treat.1991;19(3): 23344.
Coombs NJ, Boyages J. Multifocal and multicentric breast cancer: does each focus matter? J Clin
Oncol.2005; 23(30)7497-502.
Huseyin Kadioglu at all. Comparison of the histopathology and prognosis of bilateral versus unilateral
multifocal multicentric breast cancers. World Journal of Surgical Оncology.2014;12: 266.
Pediconi F. at all. Contrast -enhanced MR Mammography for evaluation of the contralateral breast in
patients with diagnosed unilateral breast cancer or high-risk lesions. Radiology.2007; 243 (3): 670-680.
Lehman C. at all. MRI evaluation of the contralateral breast in women with recently diagnosed breast
cancer. The New England Journal of Medicine.2007;356(13): 1295-1303.
Brennan ME. at all. Magnetic resonance imaging screening of the contralateral breast in women with
newly diagnosed breast cancer: Systematic review and meta-analysis of incremental cancer detection
and impact on surgical management. JCO .2009; 27 (33): 5640-5649.
Inge-Marie Obdeijn, at all. Preoperative Breast MRI can reduce the rate of tumor -positive resection

Stojchevska-Chapova Maja. Contribution of preoperative breast mri in diagnosis of synchronous contralateral
breast cancer in patients with recently diagnosed breast cancer.

15.
16.
17.
18.
19.
20.

21.
22.

margins and reoperations in patients undergoing breast-conserving surgery. American Journal of
Roentgenology. 2013; 200: 304-310.
Intra M at all. Clinicopathologic characteristics of 143 patients with synchronous bilateral invasive
breast carcinomas treated in a single institution. Cancer.2004;101(5): 905-912.
Jin You Kim at all. Unilateral breast cancer: Screening of contralateral breast by using preoperative MR
imaging reduces incidence of metachronous cancer. Radiology. 2013; 267(1).
Sangeeta T at all. MRI evaluation of the contralateral breast in patients with recently diagnosed breast
cancer. Indian Journal of radiology and imaging. 2012;22(1): 69-73.
Liberman L at all. MR imaging findings in the contralateral breast of women with recently diagnosed
breast cancer. American Journal of Roentgenology.2003;180: 333-341.
Kuhl CK. at all. Breast imaging of the asymtomatic contralateral breast in the work-up or follow-up of
patients with unilateral breast cancer. Radilogy.2000;217: 268.
Tae Hee Kim at all. Contralateral enhancing lesions on magnetic resonance imaging in patients with
breast cancer : role of second-look sonography and imaging findings of synchronous contralateral
cancer. Journal of Ultrasound in Medicine. 2012; 31 (6): 903-9143.
Saslow D at all. American Cancer Society Breast advisory group. American Cancer society guidelines
for breast screening with MRI as ana adjunct to mammography. CA Cancer J Clin. 2007; 57: 75-89.
Sterns EE, Fletcher WA. Bilateral cancer of the breast: a review of clinical, histologic, and
immunohistologic characteristics. Surgery. 1991;110(4): 617-22.

75

INFORMATIONS FOR AUTHORS

INFORMATIONS FOR AUTHORS
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.
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.

76

INFORMATIONS FOR AUTHORS

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.
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.

77

INFORMATIONS FOR AUTHORS

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!)
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)

78

79

