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Review

MANAGEMENT OF UPPER AIRWAY OBSTRUCTIVE SYNDROME IN CHILDREN

EVALUATED BY POLYSOMNOGRAPHY

PEITABAIBE HA I'OPHO OIICTPYKTUBEH CUHAPOM KAJ JEIHA EBAJTYUPAHU CO

MHNOJIMCOMHOI'PA®

Vesna Petreska-Dukovska and Aco Dimov

Department of ENT head and neck surgery, Pediatric surgery - PGH Remedika, Skopje, Republic of

Macedonia
Abstract

Introduction. Adenotonsillectomy and adenotonsilloto-
my are the most frequent procedures performed in ma-
naging upper airway obstructive syndrome in children
both in recurrent tonsillitis and in pediatric obstructive
sleep apnea (OSA).

Aim. Determination of the healing rate after tonsillo-
adenoidectomy or tonsillotomy in pediatric sleep ap-
nea syndrome (OSAS).

Methods. This review paper summarizes the results
and conclusions obtained in 25 clinical studies conduc-
ted in pediatric preschool children (2-6 years) with nor-
mal development, withoutany anomalies, but with ob-
structive sleep apnea evaluated with polysomnography
and otolaryngological examination.

Results. The mean age of patients included in the stu-
dies was 4.8, and the mean tonsil size on a scale of 0-4
was 3.0. The measure was the percentage of children
successfully treated with tonsilloadenoidectomy (T/A)
based on preoperative and postoperative apnea hypopnea
index (AHI), which mean value reduced from 18.6 to
4.8. Postoperatively the mean reduction of AHI in all
patients was 13.6, which was a significant improve-
ment of OSAS as a result of the surgical intervention.
Conclusion. A first line of management of OSA in
children is reduction or removal of adenoids and tonsils
with a significant percentage of success in these pe-
diatric patients. In case of correct indication the success
rate is very high, however in general, the healing
percentage reaches over 60%.

Keywords: adenotonsillotomy, adenotonsillectomy, diode
laser and laser vaporisation
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BoBen. AleHOTOH3MIEKTOMHU]aTa U a€HOTOH3WIOTOMU-
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jara ce HajYeCTHTE XUPYIIKH TPOIEIYPH YIIOTpeOyBaH!
BO PEILABAKETO HAa TOPHO OINCTPYKTHMBHHUOT CHUHIPOM
Kaj Jerara ¥ Toa U Kaj peKypeHTHUTE TOH3WIUTH U Kaj
MeTUjaTPUCKTa OTICTPYKTYBHA HOKHA alTHea.

Hen. YTBpayBame Ha cramkaTa Ha U3JEKyBambe , CO
MPUMEHa Ha TOH3WIOAJICHONEKTOMHUja WM TOH3UIIOTO-
MHUja Kaj renujaTpruckuot creen arHea cuaapoM (OCAC).
Metoau. Bo oBoj peBucKkH TpyI ke ce oOumemMe Ia Tu
CyMHUpaMe pe3yJNTaTuTe U 3aKIydoluTe J00ueHu o 25
KIMHAYKH CTYJUH, Kaj TIeMjaTPUCKHU MPETIIKOICKH JIeTa
(2-6 ToaMHM) cO HOpMaJIHA Ipajda, 0e3 aHOMAJIUH, CO
OIICTPYKTUBEH CJIEEIl allHea CHUHIPOM €BaJlyHUpaHU CO
MOJTMCOMHOTpad U OpJl er3aMUHaIIH]a.

Pe3yaratu. Bo oBue crymum cpeaHata BO3pacT Ha
MaleHTUTHEe H3HecyBa 4,8,a cpelHa rojeMHHAa Ha
TOH3WJIAPHOTO TKHUBO Mo ckanata of (0-4) u3HecyBa
3,0. Mepka Geriie IPOIIEHTOT Ha Je1ia yCIEeNTHO TePTH-
panu co ToH3mnoaaeHougexkromuja (T&A) Gazupanu
Ha TpeoNepaTUBHUOT U mocTtorepatuBHUOT AXW uH-
JIEKC 4Mja cpeaHa BpeaHocT oxa 18,6 ce Hamamu 4.8.
Cpemna BpeqHOCT Ha HamaryBameTo Ha AXM mHIek-
COT Kaj CHUTE MAalMeHTH MOCTONEepaTUBHO € 13,6 mTo
MPETCTaByBa CHUTHU(PHKAHTHO Tono0pyBambe Ha OCAC
CO peaym3upaHara onepaTuBHA HHTEPBEHIIH]A.
3akay4ok. [IpBa nunuja Ha pemaBambe Ha OCA Kaj
JleriaTa € peayKIHja Wid OTCTPaHyBamke Ha aJCHOM M-
TE ¥ TOH3WJINTE CO M3Pa3eH BHCOK IPOICHT Ha YCIICI-
HOCT Kaj OBUE MEIUjaTPUCKH ManueHTu. [Ipu npasui-
Ha MHJWKaIFja TPOCEKOT Ha YCIEITHOCT € BUCOK Me-
FyTOa TCHEPAIHO IPOICHTOT Ha W3JICKYBAaHkE TOCTHUT-
HyBa npeky 60%.

Kay4ynu 360poBH: aJICHOTOH3UIIOTOMHU]A,
aJICHOTOH3WIICKTOMH]a, JIUOJICH JIacep, Jacep
Baropu3aiuja

Introduction

Obstructive sleep apnea (OSA) is a syndrome, which
is characterized by recurrent apneas, hypopneas and
snoring that disturb normal sleep and cause somno-
lence and fatigue.
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Apnea—pause in breathing during sleep, is defined as
an absence or a significant decrease (more than 70%)
of airflow through the nose and mouth, which lasts 10
seconds at least.

Hypopnea—reduction in oronasal airflow or amplitude
of thoracic abdominal movement for over 30% in a
period longer than 10 seconds. There is also reduction
in the oxygen saturation of 4% or over 4%. Majority of
the respiratory episodes last 10-30 seconds, but some-
times they can last up to 1 minute or longer[1-7].
Snoring is a sound produced during sleep, resulting
from vibration of soft tissues in the upper respiratory
tract during breathing. Snoring is a condition where
sound phenomenon plays a central role, but it is asso-
ciated with significantrestrictions of airflowand respi-
ratory disorders during sleep.

There are many controversies about the correct diag-
nosis and adequate treatment of pediatric obstructive
sleep apnea syndrome (OSAS). From the aspect of
pediatric otorhinolaryngology snoring and OSAS in
children have many common characteristics and are
tightly connected between themselves. Today the Ameri-
can Academy of Pediatrics recommends clinical screening
protocol for all children with OSAS[8-10]. Data about
snoring in children during night, episodes of apnea and
hypopnea, disturbed sleep, anxiety, problems in the
behavior, are obtained by heteroanamnesis from the
concerned parent along with the clinical examination
made by an otolaryngologist including oropharingoscopy
(assessment of hypertrophy of adenoids and tonsils
evaluated on a 0-4 scale), fibernasopharyngoscopy,
rhinomanometry, craniofacial ratio CT or MRI and the
gold standard in the OSA diagnostics—polysomnogra-
phy [11]. The validity of data given by the parent
together with the clinical examination and the man-
datory polysomnography test are considered to be res-
ponsible for the clinical conclusion in management of
upper airway obstructive syndrome in children. Based
on the results obtained from the evaluation of each
pediatric patient a conclusion has been made that ade-
notonsillectomy or adenotonsillotomy (partial reduce-
tion of palatine tonsils) are a method of choice in
management of upper airway obstructive syndrome in
children[12-18].

Pathophysiology

Anatomic and physiologic factors are combined in or-
der to create pathognomic pharyngeal collapse, which
is associated with obstructive sleep apnea. Imbalance
between forces that cause dilatation of airways and
those that cause collapse results in sleep apnea[ 19-23].
Dilatation of upper airways is caused by the following
factors:

e  Hypotonic pharyngeal muscles

e  Larger dimension of airways and mandible

e Large lung volume

e Collapse of upper airways is caused by the
following factors:

Small dimension of upper airways

Resistance in upper airways

Negative inspiratory pressure

Small mandible

Inflammation of upper respiratory airways (non-
specific and specific).

The resultant between the tonus and the pressure in the
airways and the collapse of its contents cannot main-
tain the airways open and causes hypotonic or apneic
episodes which finish in activating a reaction for
releasing the airways. It is a condition of sleep with
increased brain activity that does not lead to total
awakening. This excitation of the body develops as a
result of sympathicus stimulation, and the end purpose
is a struggle for opening the airways. There is a
considerable individuality in the sensitivity of chemo-
receptors and mechanoreceptors, which influences on
the duration of apneic episodes and the probability for
the onset of significant oxygen desaturation, hypoxe-
mias and hypercapnias.

The activated sympathicus results in tachycardia, in-
crease in the heart output and blood pressure. Hypoxe-
mia is responsible for activation of neutrophils, which
are adhered to endothelial cells and are responsible for
releasing of oxygen-free radicals, endothelial dysfun-
ction and increased vasoconstriction.

OSA is a cause of increased secretion of insulin and
cortisol, which results in increased serum glucose and
development of insulin resistance leading to diabetes.
There is imbalance between leptin and ghrelin, hormo-
nes that regulate the hunger and satiety. Consequently,
it leads to imbalance of lipogenesis and lipolysis with
the end result, insufficient lipid breakthrough—hyperli-
pidemia and increase of body weight.

Consequences and sequels of OSA

From the analyzed 350 papers published over the last
10 years valid data have been obtained that point out
to severe sequels due to untreated OSAS in children.
The average 1Q index in these studies was signifi-
cantly lower in comparison with that in children who
did not suffer from OSA [24-32]. Children with OSAS
have reduced total lung capacity and significantly in-
creased residual volume. In addition, all cognitive func-
tions are reduced including remembering, memory, ver-
bal communication, phonological skills, analytical thin-
king and judging, that is, all executive functions. Beha-
vioral changes in cognitive attitude in these children
have been verified, manifested with apathy, daily som-
nolence, depression, hyperexcitability and aggression.
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Diagnosis of OSA

Polysomnography and clinical examination by a pe-
diatric otorhinolaryngologist is a gold standard in
establishing the diagnosis of OSA[33-36].
Apnea-hypopnea index (AHI) is the number of apnea
and hypopnea episodes with different time duration
and presence of desaturation in an hour.

e  AHI< 5 —normal result in healthy individuals

e AHI 5 - 14 —mild apnea

e  AHI>30 — severe apnea

Classification of the severity of night apnea:

1. Mild degree —AHI of respiratory disorder ranges
between 5 and 14, that is, <20. Daily somnolence is
minimally manifested. The episodes of apnea and
hypopnea are not associated with significant hypoxemia.

2. Moderate degree-AHI ranges from 20 to 30. Daily
somnolence does not disturb daily activities. Epi-
sodes of apnea and hypopnea cause considerable
hypoxemia and clinical signs of heart arrhythmia.
There is daily somnolence or excitation.

3. Severe degree—AHlis >30. It is characterized by
constant daily somnolence and the normal activi-
ties of the subject are disturbed. Apnea and hypo-
pnea episodes are associated with severe hypoxe-
mia, threatening with disordered heart rhythm.
There is an increased blood pressure during sleep.
Chronic respiratory and heart insufficiency may
be present.

There is no standardized approach to clinical verifyca-

tion based on tonsillar hypertrophy to establish a diag-

nosis of clinical OSAS.

We have searched the published papers to determine

whether tonsil size is in clinical correlation with diag-

nosis of OSAS in comparison with the data obtained
with the polysomnography test.

No clear answer related to this issue has been given;

there are number of investigations that have shown con-

flict results. In 17 of 25 papers the results presented
positive relevance and in 8 negative. In general, the
degree of tonsillar hypertrophy is one of the subjective
factors derived from the limitations and variations

among the studies [36-42].

The difference varies significantly in relation to age,

geographic location, ethnic affiliation and other factors.

If the subjective aspect of the otolaryngology specialist

is eliminated, than an attempt has been made for stan-

dardization of the degree of tonsillar hypertrophy gra-

ded on a 0-4 scale [43-49].

The degree of tonsillar hypertrophy can be divided into:

— tonsils hidden in the tonsillar fossa — grade 0;

— tonsils slightly enlarged of the fossa — grade 1;

— tonsils enlarged beyondthe tonsillar fossa, but not close

to midline - grade 2;

—tonsils enlarged almost up to midline -grade 3;

— tonsils enlarged and are in contact with each other-

grade 4.

We cannot conclude that a child has OSA or that it is
present or absent only based on the tonsil size, al-
though this is a very common situation. All children
with tonsillar hypertrophy prior to establishing a diag-
nosis of OSA have to undergo a polysomnography test.
Pediatric patients with heteroanamnesis given by a
parent, with a history of snoring, difficulty in breathing,
sweating during sleep, gasping for air are candidates
for having OSAS regardless of tonsil size and they de-
serve to be subjected to additional examinations such
as polysomnography.

What is the correlation between the size of the tonsils
and severity of OSAS?

Since tonsils (and adenoids) are larger than airways in
children, they lead to different degree of OSAS that
correlates with the tonsil size graded on a scale of 0-4.
Firstly, the size determined on a scale is subjective and
hence these findings are prone to prejudices and errors.
However, each otolaryngology doctor who deals with
this pathology knows that obtaining a clear visual
assessment of the tonsils is only a scale for assessment
of the size obtained by the ratio between the tonsils
and pharyngeal walls.

Many studies have suggested that the real size of the
tonsils, regardless of the relation with the pharyngeal
walls, is in a positive correlation with OSAS. This is a
challenge to develop a better way for clinical eva-
luation of the tonsil size.

How can the size of the tonsils be better clinically
evaluated?

It can happen only if the doctors analyze the tonsils in
three dimensions during the oropharyngeal examina-
tion. The combination of this approach with a scale
that measures three dimensions (instead of one-dimen-
sional approach that utilizes the traditional 0-4 scale)
can significantly improve the accuracy of the clinical
evaluation.

In addition to the simple physical examination, other
approaches include ultrasound or endoscopy for better
assessment of tonsil size.

The first line of choice and treatment of pediatric
OSAS is removal of hypertrophic adenoid or tonsillar
tissue. It can be done with adenoidectomy, tonsillectomy
and tonsillotomy. There is a statistically significant
AHI improvement in almost all patients who have
undergone T/A for OSAS. In all 25 papers the results
have shown a significant improvement of AHI on
postoperative versus preoperative polysomnography,
with a total average decline of AHI of 13.6.

We support T/A as an approach important in treatment
of pediatric OSAS, but we also advocate the idea of
recognizing the limitations of T/A.

There is a lack of published data with genuine results.
As a routine test physicians include polysomnography
as one of the diagnostic examinations for pediatric
sleep apnea. Prejudiced reporting is done by authors
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who have obtained negative results that they do not
publish with an aim to prove that T/A is not effective
in treatment of pediatric OSAS. However, it is our
opinion that in over 60% of cases tonsilloadenoidec-
tomy is a positive and successful solution for OSA.
Many published studies have not examined children
with comorbidities, including obese children. Although
it seems logical to exclude rare comorbidities such as
craniofacial abnormalities, chromosomal abnormali-
ties, and neurological syndromes, exclusion criteria
based on the weight or body mass index do not reflect
the real picture. Parallel to the increased percentage of
overweight children in the US, there is an increased
percentage of sleep apnea. It is important to recognize
that T/A cannot often yield desired results in this
population.

Studies that have reported on the effectiveness of T/A
in obese children or have compared the results bet-
ween obese and normal-weight children have shown
that OSA is less likely to resolve only with T/A.
Obstructive sleep apnea is distinctly associated with
obesity. Obese children (BMI>24 kg/m®) are at a
higher risk of OSA in comparison to normal-weight
children, that is, up to 75% of children with OSA are
obese by measuring BMI. It is assumed that obese
children have larger fatty deposits in their neck that
cause collapse in the upper airways in lying position
during sleep. Several studies have supported the hypo-
thesis that AHI significantly reduces by losing weight
in a larger number of children.

In the 25 analyzed papers, 25% of the subjects had
increased BMI in spite of the reduction of AHI after
performed tonsilloadenoidectomy; their AHI reduced,
but it was not normalized. It means that obesity ge-
nerates OSA, and OSA by its pathophysiology creates
conditions for further even higher increase in weight,
thus suggesting the complexity of OSA treatment in
obese children. Their treatment does not finish with
tonsilloadenoidectomy; sometimes there is a need for
additional examinations and interventions such as sep-
toplasty, mucotome, orthodontics, reduction of lingual
tonsil and above all, cure of the underlying disease —
obesity.

Material and methods

This review paper summarizes in brief the results and
conclusions obtained in a number of clinical studies,
which have examined this huge problem in the pe-
diatric otorhinolaryngology.

The focus of this review paper has been on studies that
have presented results from examinations of diagnos-
tics of upper airway obstructive syndrome in children
obtained with mobile polysomnography, including stu-
dies that have analyzed the results of management of
upper airway obstructive syndrome in preschool children
aged 2-6 years.

We conducted a comprehensive literature search of the
electronic databases (PubMed, MEDLINE, EMBASE,
Current Contents, Science Citation Index and the Cochra-
ne database) for the period from 01.01.2012through

01.03.2017 of papers written in English. The search

termsused included medical subject headings (MeSH)

andkeywords in the search strategy: apnea, obstructive
sleep apnea, polysomnography, adenotonsillectomy,
tonsillotomy.

This study was designed so as to see the results ob-

tained by otorhinolaryngologists who deal with surgi-

cal treatment of OSAS (adenotonsillectomy and tonsi-
llotomy) as an isolated procedure.

The aim of this study was to determine the success rate

of T/A or tonsillotomy in elimination of pediatric OSAS.

The following inclusion criteria were used in the

examination as a protocol:

2. All children were younger than 6 years, that is, pre-
school age from 2 to 6 years.

3. Otorhinolaryngological examination was manda-
tory for assessment of adenotonsillar hypertrophy
(on a 0-4 scale).

4. Mandatory polysomnography test prior to treat-
ment and polysomnography test 6 weeks follo-
wing the treatment.

5. Preoperative polysomnography test had to deviate
from normal values of AHI which resulted with
diagnosis of OSA.

6. All grades of OSA (mild, moderate and severe)
were included.

7. The study was focused on children with normal
constitution without anomalies in psychophysical
development. Patients with craniofacial syndromes,
chromosomal abnormalities or neuromuscular dis-
orders were excluded.

8.  Body mass index (BMI), that is, obesity was con-
sidered for “normal’ finding and was not excluded
as a criterion.

Results

Of identified 295 studies that analyzed this pathologic
entity, we examined the results of a total of 25 studies
that have entirely met the abovementioned criteria.
126 studies were excluded since they did not measure
the AHI pre- and postoperatively. A number of these
studies (102) were excluded because they got the indi-
cation for tonsilloadenoidectomy from the clinical pic-
ture and from the medical history, and made postope-
rative polysomnography tests to prove the positive
effect and healing of OSAS afterperformed tonsillo-
adenoidectomy. Forty-two studies were excluded due
to the presence of various syndromes, palathoschisis,
craniofacial anomalies that they themselves lead to a
high level of upper airway respiratory obstruction.

All included studies analyzed the results of preopera-
tive and postoperative polysomnography taking into
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consideration as a measure the number of AHI, pre-
operative and postoperative otorhinolaryngological exa-
mination (the size of adenotonsillar tissue evaluated on
a 0-4 scale), the influence of BMI on AHI before and
after surgery, that is, all studies presented the number
of successfully surgically treated patients either with
adenotonsillectomy or tonsillotomy (partial reduction of
tonsillar tissue) as an issue of efficacy of this method
in obtaining normal polysomnography findings.

The mean age of patients in the analyzed studies was
4.8, and the mean tonsil size evaluatedon the 0-4 scale
was 3.0. In 17 studies tonsil size correlated with the
AHI preoperatively (positive studies) contrary to the
remaining 8 studies where no association between
tonsillar mass and higher AHI was found (negative
studies). Postoperative versus preoperative polysom-
nography showed improvement of AHI in all 25 stu-
dies. Preoperatively the mean AHI was 18.6 (6.9-69.3);
AHI>5 and postoperative mean AHI summarized in all
studies was 4.8 (0.39-14.2); AHI<S5. Postoperatively
the mean value of reduction of AHI in all patients was
13.6, which showed a significant improvement in
OSAS after conducted surgical intervention.

As a separate entity we would like to emphasize BMI
versus AHI preoperatively and postoperatively. In all
25 studies, written predominantly by American authors,
children with increased body weight accounted for 25%
of the total number of examined subjects. The mean
value of preoperative AHI in these subjects (increased
body weight) was 23.4 (10-69.3), whereas postoperative

Table 1. Characteristics of analyzed studies

AHI was 9.1 (7.9-14.2) where the overall decline of
the mean indexvalue was 14.3, which is a large decrease
but it is never in normal ranges.

Discussion

Obstructive sleep apnea syndrome is one of the most
common pathologic entities that appears in childhood,
affecting even 1.2-2.8% of the whole children popula-
tion at the age of 2-6 years[50-54]. According to many
authors who deal with this problem nowadays, the
probability of onset of OSA proportionally increases
with body weight increase. The anatomy of upper air-
ways along with their constituent structures is directly
connected with the onset of OSA.

Nasopharynx is particularly important in children since
adenoid hypertrophy is the most common obstruction
and cause of OSA.

On the other hand, oropharynx is a constituent seg-
ment of palatine tonsils, soft tissue, both gingival ar-
ches, uvula and tongue, which ratio disorder has the
principal and dominant role in the development of
obstructive apnea.

Conclusions

Upper respiratory obstruction in preschool children is
predominantly due to two factors: the size of tonsillar
mass, anatomic structures and their correlation as well
as sensory mechanisms that exist on the level of the

Papers No. of Mean Tonsil Mean AHI Mean AHI BMI higher BMI higher
patients age size value pre-op  value post-op than 24 than 24
Leach et al. 26 3.5 1 12.1 2 18% 74%
Nieminen et al. 13 3.7 3 24.4 7.9 42% 63%
Wang et al. 20 5.6 4 24.1 8.4 48% 61%
Brooks et al. 74 3.8 2 13.6 3.8 29% 73%
Nieminen et al. 81 5.6 3 15.7 4.6 20% 68%
Lietal. 56 4.2 3 15.1 9.9 26% 59%
Franco et al. 33 3.9 2 14.7 8.4 18% 62%
Wing et al. 18 5.7 1 12.5 3.6 16% 72%
Goodwin et al. 36 4.8 2 18.3 7.4 17% 61%
Bhattacharj et al. 58 4.6 4 21.8 10.3 28% 50%
Bhattacharjee et al. 42 54 4 23.7 10.2 29% 51%
Howard Brietzke ez al. 84 4.9 3 16.9 6.6 15% 58%
Dayyat et al. 92 4.2 4 19.7 7.8 31% 55%
Bixler et al. 112 5.6 3 18.4 2.1 29% 70%
Stone et al. 68 5.8 1 12.9 2.2 24% 69%
Bar et al. 42 4.7 3 20.2 32 18% 65%
Shal et al. 18 4.4 4 24.2 4.1 32% 63%
Tal et al. 92 4.8 3 18.5 22 26% 73%
Kety et al. 114 59 3 17.3 2.3 24% 68%
Cook et al. 66 5.7 3 19.8 2.4 19% 71%
Knoxvile et al. 31 5.6 4 21.1 3.1 23% 67%
Witch et al. 94 59 3 17.8 2 18% 63%
Paul et al. 58 5.8 4 24.4 3.1 35% 74%
SpiegelLi et al. 34 5.9 4 24.5 3.8 40% 73%
Goodwen et al. 56 5.6 4 24.5 3.6 38% 71%
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upper respiratory tract. The first line of management of
OSA in children is reduction or removal of adenoids
and tonsils, which results in a high percentage of
success in these pediatric patients [55-60]. In case of
correct indication the success rate can be high, but in
general the percentage of healing reaches over 60%. In
the remaining children with severe upper respiratory
apnea, additional interventions in the upper respiratory
tract are necessary such as septoplasty, mucotomy or
orthodontic interventions [61].

Struggle against obesity has to be particularly em-
phasized as an additional factor for exacerbation of the
upper respiratory obstruction in children. Polysomno-
graphy remains the principal method and gold standard
in diagnosing OSA and in controlling the success of
the conducted therapy.

Conflict of interest statement. None declared.
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Abstract

Introduction. Non-cystic fibrosis bronchiectasis (NCFB)
is associated with certain immunodeficiency conditions,
autoimmune or congenital diseases. The aim of this
study was to assess the epidemiologic data in hospi-
talized patients with NCFB and to correlate age and
sputum findings with length of hospitalization and the
presence of comorbidities.

Methods. A retrospective study in patients with NCFB
was performed during a period of 78 months. A total
of 614 hospitalizations of 366 patients were analyzed
with the computer program SPSS Statistics 20.
Results. Out of the total number of hospitalizations,
53.6% were male and 46.4% were female patients,
with average age of 61.3 years. Bilateral NCFB was
found in 74.9% of patients; 13.2% had right-sided, and
11.9% had left sided bronchiectasis. Only 4.6% had
bleeding NCFB. No statistically significant correlation
between bleeding bronchiectasis and smoking was
registered. Most patients had only one comorbidity.
Most frequent comorbidity was chronic obstructive
pulmonary disease (61.2%). A statistically significant
correlation was found between bleeding NCFB and the
presence of comorbidities. 48.5% of patients were non-
smokers, 25.9% were former smokers, while 25.6% were
active smokers. Positive sputum culture was found in
125 patients and Candida albicans was the most common
pathogen. Average duration of hospitalization was 10.3
days. Most of the patients, 265 (72.5%), were hospital-
lized once. Three percentages of all patients were hos-
pitalized 6 or more times.

Conclusion. Our study could bring new insight into
epidemiology of data concerning hospitalized patients
with NCFB.
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obstructive pulmonary disease, sputum

AncrTpakr

Bogen. bponxuekrasunre HeacouupaHu CO LUCTUYHA
¢ubpo3a (BHLID) ce HajuecTo acorupaHu co ojapene-
HU COCTOjOM Ha UMYHOIC(UITUCHIIN]A, aBTOUMYHH HITH
BpoJieHH 3a0onyBama. Llen Ha oBaa cTyauja e aa ce
OJIpeaaT EMHUACMUONONIKATE TTOJATOIN Kaj XOCTIUTAIIH-
3upanuTe nanueHTd co BHII® u na ce xopenupaar
BO3pacTa M HAoIUTEe OJ CIYTYyM, CO JOJDKMHATAa Ha
XOCITUTAIIN3alNja | IPUCYCTBOTO HA KOMOPOHIUTETH.

Metonu. Hanpasena Oere pecTpoCcrieKTHBHA CTyAHja
Ha XocnuTranusupanu nanueHtu co bBHI® 3a nepuon
on 78 mecery. BkynHo 6ea anamm3upanu 614 xocmm-
TaJM3auyd Ha 366 MAlMEHTH CO KOMITYTePCKHOT TMpOT-
pam SPSS Statistics 20.

Pe3yararu. O BkynHHOT Opoj Xocmutanuzarmy, 53.6%
6ca maxku 1 46.4% Oea KEHH, CO TPOCETHA BO3PACT O]
61.3 romuna. bunarepanaun BHI® Oea HajmeHu Kaj
74.9% on nmanuenture, 13.2% umaa necHoctpaHu, 10-
nexa ocraHatute 11.9% mMaa neBocTpaHn OpOHXHEKTa-
3un. Camo 4.6% ox cute manueHTn mmaa BHII®D co
KpBapewe. He Oeuie perucrpupaHa CTaTUCTUYKU CHUT-
HU(PUKAHTHA Kopejanuja Mely OpOHXHEKTa3HUTe CO
KpBapeme U MylemeTo. Hajromem nen o manueHTuTe
uMaa camo eieH komopouauter. Hajuect komopOuau-
TeT Oelle XpOHMYHATA ONCTPYKTHBHA OenoapoOHa
oomect (61,2%). CTaTUCTHYIKN CUTHU(HUKAHTHA KOpe-
nauuja Oeme HajaeHa mefy BHII® co kpBapeme u
MPUCYCTBOTO HAa KOMOpOMIUTETH, IpH mTO 48.5% 0]
nmanueHTuTe Oea Hemymauw, 25.9% Oea mopaHeIIHH
mymayu, gojeka 25.6% Oea aktuBHH mymaun. [lo3u-
THUBHAa KyJATypa Ha CHyTyM Oemie HajaeHa kaj 125
xocrutanusnpann nanuenTy, a Candida albicans Oe-
nie HajuecT maroreH. [Ipoceuno, marmenture co bHID
O6ea xocnuranmuzupanu 10.3 nena. Hajromem nen of
naruenTute, 265(72.5%), 6ea XOCIUTATU3UPaHH €/IHAIII,
noneka 3% o cuTe MalMeHTH 0ea XOCTIUTaIH3HpaHU
LIeCT WK MOBeKe MaTu.
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3akaydok. Hamara cTyadja mpupoHecyBa 3a HOB
YBHJI BO €MMJEMHUOJIOIMIKNATE OAATOUU Ha XOCIUTAIH-
3upannTe nanueHTn co bHI®.

Kiay4ynu 300poBu: OpOHXMEKTa3WH HEACOLUPAHU CO
mucTuyHa (uOpo3a, XPOHUYHA OICTPYKTHBHA OenopodHa
Oosect, CIIyTyM

Introduction

Bronchiectasis is defined as a pathological, permanent
enlargement or dilatation of the distal, small and me-
dium bronchi. The pathogenesis of the disease is wi-
dely known and accepted as a vicious cycle of micro-
bial colonization, severe and/or chronic inflammation,
destruction of the airways and mucus stasis. Etiologi-
cally, non-cystic fibrosis bronchiectasis (NCFB) most
commonly appears after an infection (pneumonia, re-
current childhood infections, tuberculosis). NCFB are
associated with certain immunodeficiency conditions
(primary or secondary), autoimmune diseases (rheuma-
toid arthritis, systemic lupus erythematosus, ulcerative
colitis, Crohn’s disease), congenital diseases (o anti-
trypsin deficiency, primary ciliary dyskinesia, tracheo-
bronchomalacia). A separate group of NCFB is the
idiopathic bronchiectasis. The symptoms and clinical
manifestation may vary between having no symptoms
or persistent cough and daily sputum production. So-
me patients (pts) can experience symptoms only at the
time of an exacerbation. Other usual symptoms that
occur during an exacerbation are: increased sputum pro-
duction, increased cough, hemoptysis, dyspnea, wheezing,
fever, fatigue, reduced pulmonary function etc. NCFB
are characterized as cylindrical, cystic, or varicose in
nature [1]. Chest X-ray and bronchography can be
used in diagnostics, but with the appearance of computer

tomography, high-resolution computer tomography quic-
kly became the gold standard in diagnosing NCFB
[2,3,4]. With this method bronchiectasis in children
with cystic fibrosis as young as 10 weeks old can be
confirmed [5,6,7]. In some studies done in the USA,
the prevalence of NCFB has risen from 2000 to 2007
by 8,74% [8]. The management of bronchiectasis is
primarily focused on preventing the progression of the
disease and improving the quality of life by decreasing
the symptoms and exacerbations.

The aim of this study was to assess the epidemiologic
data (gender, age, smoking status, length of hospitali-
zation, distribution of bronchiectasis, sputum findings,
comorbidities) in hospitalized pts with NCFB and to
correlate the presence of comorbidities, sputum micro-
biology findings and length of hospitalization.

Materials and methods

A retrospective study in pts with NCFB hospitalized at
the University Clinic of Pulmonology and Allergy -
Skopje, was performed during a period of 78 months,
from July 2010 to December 2016. A total of 614
hospitalizations of 366 patients were analyzed.
Gender, age, type of bronchiectasis, duration of hospi-
talization, distribution, co-morbidities, smoking, spu-
tum for microbiology and rehospitalizations were analy-
zed. In pts with NCFB, including those without a co-
morbidity, the diagnosis of cystic fibrosis was exclu-
ded. For the analysis of the gathered data a computer
program SPSS Statistics 20 was used. The analysis
was done with standard descriptive and analytical bi-
variants and multivariate methods.

Attributive statistical series were analyzed by deter-
mining the coefficient of relations, proportions, rates
and determining the statistical significance between
the found differences. The numerical series were

70

60

50
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30

20

Fig. 1. Age groups of hospitalized pts

analyzed by measures of central tendencies and means
of dispersion of data. Confidence interval was 95%
(p<0.05). The results are shown in tables and figures.

58,3%

H < 40 years old
40-60 years old
M > 60 years old

Results

Male gender was predominant in our group of patients
(193 out of 366). Of all the hospitalizations in the
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study (614), 329(53.6%) were male, while 285(46.4%)
were female patients. The percentage difference
wasstatistically = significant for p<0.05 (p=0.016,
difference test). The average age of pts with NCFB
was 61.3+ 13.193 years, with a minimum of 16, and a
maximum of 89 years. The average age within 329
male pts was 60.4+13.42475 years, and within 285
female pts 62.4 £12.86719 years. This difference was
statistically insignificant for p > 0.05 (p=0.072).

The most dominant age group in the analyzed pts was
the above 60 years group with 358(58.3%) (Figure 3).
Only 38(6.2%) of the pts were under 40 years. The
remaining 218(35.5%) were between 40 and 60 years
old. The percentage difference was statistically signifi-

cant between the representation of the “above 607
group, compared to the other two modalities for p<
0.05 (p=0.0000, difference test) (Figure 1).

Bilateral NCFB was found in 460(74.9%) of pts; 81(13.2%)
had right-sided, while the remaining 73(11.9%) had
left-sided bronchiectasis (Figure 2). The percentage
difference was statistically significant between the
representation of the bilateral bronchiectasis in respect
to the other two modalities for location for p<0.05
(p=0.000000, difference test). Only 28(4.6%) of all pts
had bleeding NCFB. No statistically significant corre-
lation between bleeding bronchiectasis and smoking was
registered (Pearson Chi-square: 2.91441, p=0.232887).

74,9%

M bilateral
M rightsided
M leftsided

13,2% 11,9%

0% 20% 40% 60% 8

0% 100%

Fig. 2. Distribution of NCFB

In most of the patients with NCFB-202(32.9%), there
was only one comorbidity. 144 patients or 23.4% had
two comorbidities, three were found in 169(27.5%), four
in 74(12.1%), five in 23(3.7%). Only two patients had
six comorbidities. Of all patients who had a comorbi-
dity, 376(61.2%) had chronic obstructive pulmonary di-
sease (COPD). Other comorbidities by frequency were:
chronic respiratory insufficiency (CRI) in 320(52.1%)
pts, arterial hypertension (ATH) in 254(41.4%) pts,

cardiomyopathy (CMP) in 196(31.9%) pts, diabetes
mellitus (DM) in 99(16.1%) pts, paranasal sinusitis in
44(7.2%), pulmonary fibrosis in 40(6.5%) and hemoptoe/
hemoptysis in 21(3.4%) pts. No comorbidities were
found in only 60(9.8%) patients (Figure 3). But, a
statistically significant correlation was found between
bleeding NCFB and the presence of comorbidities
(Pearson Chi-square: 614.000, p=0.00000).
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Fig. 3. Comorbidities in patients with NCFB
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Legend: 1 - Chronic obstructive pulmonary disease (COPD), 2 - Chronic respiratory insufficiency (CRI),
3 - Arterial hypertension (ATH), 4 - Cardiomyopathy (CMP), 5 - Diabetes mellitus (DM),
6 - Paranasal sinusitis, 7 - Pulmonary fibrosis, 8 -Hemoptysis/hemoptoe, 9 - None
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298(48.5%) of the analyzed patients were non-smo-
kers, 159(25.9%) were former smokers, while 157(25.6%)
were active smokers. The percentage difference was
statistically significant between the representation of
the non-smokers and the other two modalities for
p<0.05 (p=0.0000).

Sputum for microbiology was not taken from the ma-
jority of patients, 388 or 63.2%. The reason for this
was that pts had already been treated with antibiotics
in the primary and/or secondary care, or had started
empiric antibiotic treatment for the exacerbation due to

their primary diagnosis for hospitalization, or they had
already had a proven Pseudomonas infection. In some
pts the admission diagnosis was not bronchiectasis;
however, after initial appropriate and antibiotic treatment
and further investigations bronchiectasis was established.
In 101 or 16.4% of patients, no pathogens were found.
Of all patients that had sputum taken for analysis, a
positive sputum culture was found in 125. Candida albi-
cans was the most common, found in 62 pts. Pseudo-
monas aeruginosa was the second most frequent
pathogen, found in 43 pts (Table 1).

Table 1. Sputum findings in patients with NCFB

Sputum No. %
Not taken 388 63.2
No pathogens 101 16.4
Candida albicans 52 8.5
Pseudomonas aeruginosa 33 5.4
Other 9 1.5
Acinetobacter species 5 0.8
Pseudomonas aeruginosa + Candida albicans 5 0.8
Streptococcus pneumoniae 4 0.7
Streptococcus pyogenes gr A 4 0.6
Haemophilus influenzae 2 0.3
Pseudomonas aeruginosa + Streptococcus pyogenes gr A 2 0.3
Candida albicans + Haemophilus influenza 2 0.3
Pseudomonas aeruginosa + other 1 0.2
Pseudomonas aeruginosa + Streptococcus pneumoniae 1 0.2
Candida albicans + Streptococcus pyogenes gr A 1 0.2
Candida albicans + other 1 0.2
Acinetobacter species + other 1 0.2
Pseudomonas aeruginosa, Acinetobacter species + others 1 0.2
Candida albicans, Streptococcus pneumoniae + others 1 0.2

On average, patients with NCFB were hospitalized for
10.3 days (10.3+4.1), with a minimal stay of 1, and a
maximal of 29 days of hospital stay.

Length of hospitalization (days)

A
Correla

Regarding the correlation between age and length of
hospitalization, there was a statistically significant (p=
0.030), weak negative correlation (r=-0.0873) (Figure 4).
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Fig. 4. Correlation between age and length of hospitalization

Within the patients with NCFB that had sputum taken
for analysis, on average 101 pts with a negative spu-
tum culture were hospitalized for 11.0+4.222453 days,
while 125 pts with a positive sputum culture were

hospitalized for 11.6+4.563643 days. The difference was
statistically insignificant for p>0.05 (p=0.356007); t-
test = -0.924912.
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In the study, most of the patients, 265 or 72.5%, were
hospitalized once. From the rehospitalized patients
(27.5%), 56 or 15.3%, had only one rehospitalization.
Three percentages of all patients were hospitalized 6
or more times. One patient was hospitalized 21 times.

Discussion

In literature, NCFB is most commonly found in
females [9]. On the other hand, in our study the pre-
dominant gender was male (52.73%). Furthermore,
males (53.6%) were also predominant in the number of
hospitalizations, with statistically significant differren-
ce for p<0.05. The average age was 61.3 years old.
Our data corresponds with the global data where the
average age is from 60 to 62 years [10,11]. Some
studies that take into consideration children younger
than 16 years found that hospitalizations related to
bronchiectasis have two peaks, one under 10 years of
age, the other above 65 [9]. In our study, the oldest age
group, above 60 years, was the most commonly affect-
ted group and the difference between the representa-
tion of the “above 60” group in respect to the other
two modalities (under 40 and between 40 and 60 years
old) was statistically significant for p<0.05. These re-
sults also correspond with the rest of the world, where
the prevalence rises with age [8].

It should be emphasized that in elderly people with
symptoms similar or the same as those associated with
bronchiectasis, we should take NCFB into considera-
tion and do the necessary examinations.

Bilateral bronchiectasis was the most common modality
with 74.9% of all hospitalizations, and the statistical
difference was significant for p < 0.05. COPD was the
most recurring comorbidity with 61.2% of all hospi-
talizations. Some studies have shown subgroups that
initially fulfill the criteria for asthma or COPD, which
later, with the help of HR-CT, were diagnosed with
NCFB [12,13]. Also, some studies emphasize that we
should take into consideration the possibility of NCFB
in non-smoking patients who have been diagnosed
with COPD [14]. In our studied group, only 9.8% did
not have any kind of comorbidity. The majority were
non-smokers (48,5%). Active smokers were represented
with under 30% (25.6%).

These percentages almost completely coincide with
the numbers from other studies [15,16] and provide
clear insight that a positive smoking status weakly
correlates with the appearance of NCFB. In patients
with positive sputum findings, Candida albicans and
Pseudomonas aeruginosa were the most commonly
isolated in 62 and 43 sputums, respectively. In 5 cases
these two microorganisms were found simultaneously.
In a number of studies, Pseudomonas has been
indicated as the most common and a bacteria that

closely correlates with the appearance of a greater
decline in the pulmonary function, more frequent
exacerbations and a lower quality of life [16-19]. A
study conducted by Chalmers related to vitamin D,
found that vitamin D deficient patients were more
susceptible to Pseudomonas colonization and had more
frequent pulmonary exacerbations [20]. Less informa-
tion can be found about the fungal colonization and
prevalence in patients with NCFB [21-23]. However,
studies of extreme importance show that prolonged
usage of antibiotics against the most common bacteria
such as Pseudomonas can give way to fungal coloni-
zation with fungi that originate from the oral micro-
flora such as Candida albicans [21,24]. In one patient
with comorbidities (polyneuropathia, alcoholism, hemo-
ptoe) Aspergillus niger was isolated in bronchoal-
veolar lavage. In another patient, with other comor-
bidities (emphysema, respiratory insufficiency, pulmo-
nary fibrosis and status post-pulmonary tuberculosis)
Aspergillus fumigatus was isolated in bronchial aspi-
rate. Other detected microorganisms were: Staphylococcus
aureus, Klebsiella pneumoniae, Enterobacter aerogenes,
Escherichia coli, Stenotrophomonas maltophilia.
Regardless whether they had sputum taken for analysis
or not, patients with NCFB on average stayed in the
hospital for 10.1 days. Only 27.5% of all hospitalized
patients were rehospitalized, but 15.3% have only one
rehospitalization. In one study in New Zealand [9],
from all 1172 patients hospitalized in a year, 227 or
19% were rehospitalized in the first 90 days of their
release. In the full course of the study which lasted for
5 years, 2364 of 5494 patients or 43%, were rehospi-
talized in the first year of their release.

Conclusion

NCFB was more frequent in male pts, with average
age of 61.3 years. The average hospital stay was 10.1
days and 27.5% of all hospitalized pts were rehospi-
talized. The most common finding was bilateral bron-
chiectasis, while COPD was the most recurring comor-
bidity. Positive smoking status had weak correlation
with the appearance of NCFB. The most commonly
isolated were Candida albicans and Pseudomonas.
This is the first comprehensive study on NCFB in the
Republic of Macedonia. Most of our results correlate
with the findings from the literature. Recently NCFB
has been a disease of renewed interest due to an in-
crease in their prevalence and their association with di-
fferent comorbidities and because of their influence on
increasing the treatment costs of hospitalized pts. The
available data on NCFB come from relatively small
trials. Our study could bring new insight into epide-
miology data concerning hospitalized pts with NCFB.
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THE PROGNOSTIC ROLE OF BETA-CATENIN IN PATIENTS WITH ADVANCED STAGE

SEROUS OVARIAN CANCER

B-KATEHUHOT W HEI'OBATA IIPOT'HOCTHYKA YJIOTA KAJ HNAIDUMEHTKH CO
HAIIPEJHAT CTAAUYM HA CEPO3EH OBAPUJAJIEH KAPIITUHOM
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Abstract

Introduction. Serous ovarian cancer is the most common
sub-type of epithelial ovarian cancer and is the leading
cause of cancer-related death among gynecologic can-
cer patients. Beta-catenin plays a vital role in the gene-
sis of certain types of cancers. Its implications in the
survival and prognosis of patients with serous ovarian
cancer is not yet fully understood.

The aim of the study was to analyze the association
between beta-catenin expression, as well as certain
other clinical and pathohistological characteristics of
serous ovarian cancers, with the overall patient survi-
val in advanced stage cases.

Methods. We conducted immunohistochemical analysis
in tumor specimens from 40 patients to determine the
expression of beta-catenin. We analyzed the relation-
ship between beta-catenin expression and the FIGO
disease stage and the tumor grade. We used Kaplan-
Meier statistics to analyze the prognosis.

Results. We detected increased expression of beta-
catenin in patients with FIGO Stage III or IV (p=
0.0003). We did not detect a statistically significant
association between beta-catenin expression and tumor
grade (p=0.817). The positive expression of beta-cate-
nin was associated with shorter average survival (p=
0.034). There was no statistically significant relation-
ship between beta-catenin expression and other patho-
histological tumor features.

Conclusion. Beta-catenin expression is associated with
poorer prognosis in patients with serous ovarian cancer.

Keywords: ovarian cancer, beta-catenin
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HajYeCcT MOTTHII O CITUTEIHUTE OBAaPUjaJIHA KapLUHOMHU
U MpeTcTaByBa BOJCYKA MMPUYMHA 32 CMPTEH MCXOJ] BO
rpynaTa Ha THHEKOJOIIKK KapruHoMu. Ce HaMeTHyBa
HEONXOIHa MOTpeda 3a pa3BHUBALC IHjalHOCTHYKHA U
MIPOTHOCTUYKH MapKepH 3a oBa 3a0oiyBame. [-KaTe-
HUHOT WIpa IICHTPAIHA yJOora BO TyMOpOTeHe3aTa Ha
OIIpeZIcHU THUTIOBU KapIMHOMHU. HerenocHo e pasjac-
HeTa yJjorara Ha (-KaTeHHHOT BO JHWjarHo3aTa ¥ BO
MIPOTHO3aTa Ha OBAPHjaJTHUOT CEPO3EH KaPIIHHOM.
Hea. llenra Ha oBaa cTyamja € 1a ja aHAIU3UpPA KO-
penanyjata Mely eKkcopecujara Ha [-KaTeHHMHOT U
KIIMHUYKATE M TMATOXHCTOJIOMIKUTE KapaKTePUCTHKH,
Kaj CEpo3eH OBapHjaJieH KapUUHOM BO HalpeIHaT
CTaJMyM M HeroBara KopeJaluja, BO OJHOC Ha CEB-
KYITHOTO MIPEKUBYBAHE.

Metoau. Bo oBaa cTyamja, excrpecujaTa Ha P-kare-
HUHOT Oemie mcnutaHa kaj 40 maueHTKu cCo OBapu-
jaJIeH cepo3eH KapIMHOM IPEKy CIPOBEACHH MMYHO-
XHCTOXCMHUCKH aHATU3U. AHAIM3UpaHu O0ea COOTHOCOT
Mery ekcripecujata Ha -kareHuHOT U FIGO cragmymor
Ha OoJjecta M MATOJOMKHOT rpagyc. Co momou Ha
Kaplan—Meier meromata e HampaBeHa aHajW3a Ha
MPOTHO3aTa.

Pe3yararu. 3rojemMenata ekcrpecuja Ha B-KaTeHUHOT
Oemie perektupana kaj namueHtku co FIGO cragumym
I u IV (p=0.003). He ¢ yTBp/ieH CUTHU(HKAHTEH COO-
HOC Mery eKclpecHjaTta Ha J-KaTeHWHOT M TaTOJIOII-
kuoT rpaayc (p=0.817). Ilo3uTuBHaTa eKcrpecHja Ha
B-xaTeHHHOT € MmoBp3aHa CO TOHMCKA CTalKa Ha Ipe-
kuByBame (p=0.034). He e yTBpIeHa cTaTUCTHYKa
CUTHH(HUKAHTHOCT METy eKCIpecHjaTa Ha P-KaTeHHHOT
U IpYTUTE TMATOJIOIKH MapaMETpPH.

3akaydok. Exkcripecujata Ha [-KaTeHHHOT MOXE [11a
KOPHUCTH KaKO MPEIUKTUBEH MapKep 3a JIolla MpPOrHo3a
Kaj MaIMHTKH CO HAIIPEIHAT CTaANyM Ha CEpO3EH OBa-
pHjaJIcH KapIITHOM.

Kayunu 300poBu: oBapujajieH KapluHOM, OeTa-KaTeHUH

Introduction

Ovarian cancer is the fifth most common gynecologic
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malignancy in the developed world and the leading
cause of cancer-related death in women with gyne-
cologic malignancies. It accounts for 1.3% of all can-
cers in the USA. The National Cancer Institute app-
roximates that in 2017, 22440 women in the US would
be diagnosed with ovarian cancer, and 14080 of pa-
tients would die as a result of the disease [1]. The high
incidence and mortality could be partially explained by
the fact that most patients are diagnosed in advanced
stage because of the insidious nature of the disease and
the vague early symptoms. There have been advances
in the past couple of decades in the treatment of the
disease, including surgical technique advances, as well
as the development of new generations of chemothe-
rapy, but in spite of that, the overall five-year survival
rates of advanced stage patients have remained relati-
vely constant at around 28.8% [1]. Most of these pa-
tients experience recurrences and chemo-resistance.
The most important tumor-associated prognostic
factors for survival are disease stage, residual tumor
size, histologic subtype of the tumor and the tumor
grade. It is therefore prudent to investigate specific
prognostic markers for ovarian cancer survival. The
unraveling of the molecular mechanisms behind the
pathogenesis of ovarian cancer could lead to impro-
vement in the treatment modalities which in turn could
improve survival.

Beta-catenin is a multi-functional cytoplasmic protein.
Its gene is located on the 3p21 chromosome. Beta-
catenin, together with E-cadherin plays a vital role in
the forming of the cyto-skeleton. Downregulation of
beta-catenin expression in the cell membrane has been
noted in advanced stages of serous and clear cell
ovarian cancers, which is associated with poor tumor
differentiation and the presence of metastasis [2]. Not
only does beta-catenin serve as the “inter-cellular
glue” in complex with the E-cadherin, but also plays a
pivotal role in the tumor genesis [3]. The Wnt protein,
which acts on the cell membrane via frizzled and
lipoprotein receptor-related proteins, inhibits the phos-
phorylation and the degradation of beta-catenin [4].

It is noteworthy that there is only limited amount of
data that regards the prognostic value of the immune
expression of beta-catenin in serous ovarian cancer
and the association of beta-catenin expression with the
clinical and pathological characteristics of the tumor
and the overall survival rate. In this study we will
detect beta-catenin expression in a set of samples from
serous ovarian cancer.

Materials and methods
Patients
We analyzed data obtained from the medical records

of all patients hospitalized for surgical treatment of
advanced stage serous ovarian cancer at the University

Clinic of Gynecology and Obstetrics, University of
“Ss. Cyril and Methodius”, Skopje, Macedonia from
01/01/2010 to 31/12/2012. All patients were followed
up at least 36 months. All histological analyses were
done at the Institute of Pathology, University of “Ss.
Cyril and Methodius”, Skopje, Macedonia. We included
data from 40 patients with advanced stage serous ovarian
cancer (FIGO stages Il and IV).

We recorded and analyzed the following parameters:
age, disease stage (according to FIGO), tumor grade
(classified as low or high based on the two-tier grading
system recommended by Shimazu and Silverberg [5].

Immunohistochemistry

The immunohistochemical analysis of beta-catenin ex-
pression was done using a monoclonal antibody-Human
B-catenin, clone 17C2 (Novocastro), diluted to 1:100.
The results from the immunohistochemical staining
were analyzed on a NIKON 80 light microscope and
were phot-documented. All specimens were analyzed
by three independent observers, blinded for the clinical
outcome.

The beta-catenin staining of the cell membrane, cyto-
plasm and nucleus was evaluated according to the des-
cription published by C.M. Lee et al. [6]. The staining
of the cytoplasm and nucleus was considered positive.
The immunohistochemical staining of cancer cells was
done in a semi-quantitative fashion depending on the
percentage of positive cells. The percentage of stained
cells in each section was coded as follows: “0” - <5%
cells stained, “1” 5-50% of the cells stained and “2” if
over 50% of the cells were stained [6].

Statistical analysis

All statistical calculations were performed in MedCalcver
12.1.4.0 2011 statistical software (Broekstraat at 52,
9030 Mariakerke, Belgium). The statistical significan-
ce of the differences was analyzed using the Chi-square
test. The univariate survival analysis was done using
the Kaplan-Meier method. Overall survival was defined
as the time between the date of the initial surgical
treatment and the date of the last follow-up and/or the
date of death (if the death was cancer-related). Values
for p <0.05 were considered statistically significant.

Results

The average age of the patients was 52 years (range
25-79 years). Thirty-six patients (90%) were in FIGO
stage III, while 4 patients (10%) were FIGO stage IV.
During the follow-up period, of the 36 patients in-
cluded in the study, 25 patients died as a result of the
disease. The average follow-up duration was 24 months
(range 12-36 months), while the average survival was
15 months (range 7-23 months).
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Seventeen patients (42.5%) had low-grade tumors, while
23 (57.5%) patients had high-grade tumors (Table 1).

Beta-catenin proteins were located on the cell mem-
brane, cytoplasm and nucleus of the ovarian cancer cells.

Predominantly positive immuno-staining was observed
on the cell membrane, as well as the cytoplasm (Figure
2 and 3). We did not observe isolated membrane beta-
catenin positivity in the analyzed ovarian cancer cells.

Table 1. Association of beta-catenin, FIGO disease stage and tumor grade

in serous ovarian cancer

No. of patients (%)

Parameter Beta-catenin Total P
- + ++
Stage
I 6(16.6) 16(44.4) 14(38.8) 36(90) 0.003
v 0 1(25) 3(75 4 (10) ’
Tumor grade
Low 3(17,6) 5(294)  9(529) 17(42.5) 0.817
High 3(13) 9(39.1) 11(47.8) 23(57.5) ’
Endpoint
100 i i
Surviva(p)
%0 B..catenin
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5 10 15 20 25 30 35 Fig. 3. Membrane expression of beta-catenin in a case of lovs./-
Time grade serous ovarian cancer (x400). A loss of expression is

Fig. 1. Overall survival and beta-catenin expression in 40
patients with advanced stage serous ovarian cancer (Kaplan-
Meier analysis, p=0.034)

: n.— ’
Fig. 2. Membrane and cytoplasmic expression of beta-catenin
in a case of high-grade serous ovarian cancer (x400)

All stage III and IV cancers expressed a marked positi-
vity for beta-catenin, independently of tumor grade.
Indeed, 82% of the low-grade and 87% of the high-
grade serous ovarian cancers manifested positive beta-
catenin staining (Table 1).

During the follow-up period, 25 patients (62.5%) died as
a result of causes associated with ovarian cancer. An
increase of beta-catenin expression was signifycantly asso-
ciated with poor overall survival (p=0.034) (Figure 1).

visible in a proportion of the cells
Discussion

Previous studies have associated beta-catenin with the
oncogenic activity of human cancers. An increasing
amount of data points towards the fact that beta-
catenin is involved in the carcinogenesis, progression
and metastatic spread of ovarian cancers [2, 7-10]. The
role of the beta-catenin protein is different and
depends on its location within the cell. E-cadherin
plays an important role in the forming of cell junctions
and is the key regulator of the differentiated phenotype
of epithelial cells. E-cadherin forms complexes with
other membrane proteins, including beta-catenin. The
downregulation of membrane expression of beta-
catenin is associated with poor histologic different-
tiation of cancer, increased risk of local invasion and
metastatic spread of the tumor, which in turn is asso-
ciated with poorer survival in such patients. The so-
called Wnt pathway is another molecular mechanism
that includes beta-catenin and is implicated in the pro-
cess of tumor genesis. The activated beta-catenin within
the Wnt pathway is accumulated in the cytoplasm and
nucleus. In the current study, beta-catenin was prima-
rily located on the surface membrane and cytoplasm of
the ovarian cancer cells. We only found a small num-
ber of specimens with positive nucleus staining (2 out
of the 40 serous ovarian cancers). We determined that
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the loss of expression of beta-catenin on the cell mem-
brane was often associated with a high tumor grade.
We focused on the relation between beta-catenin pre-
sence in the cytoplasm and nucleus and the clinical
and pathologic features of the cancer. Our data showed
that the expression of beta catenin was positively asso-
ciated with the advanced FIGO stage of disease, but
was tumor-grade independent. Beta-catenin expression
was also associated with significantly poorer prognosis.
Lee et al. published that beta-catenin expression in the
nucleus was associated with a high to moderate survival
rate in patients with serous ovarian cancer [6]. Their
data also illustrated that the beta-catenin distribution in
the cell membrane, cytoplasm or nucleus was tumor-
grade independent. Our data did not confirm that beta-
catenin was exclusively present in the nucleus or the
cell membrane of ovarian cancer cells.

In conclusion, increased expression of beta-catenin is
detected more often in patients with advanced stage
serous ovarian cancer. We did not find a significant
association between beta-catenin expression and tumor
grade. Positive beta-catenin staining points towards
poorer survival rates. Therefore, beta-catenin could be
used as a marker to determine the sub-group of serous
ovarian cancer patients with increased risk of poor
clinical outcomes.
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PREVALENCE OF AUTOANTIBODIES AGAINST THE PLATELET GLYCOPROTEIN
COMPLEXES GP IIb/IlIa, GP Ib/IX AND GP Ia/Ila IN PATIENTS WITH CHRONIC

LYMPHOCYTIC LEUKEMIA

INPEBAJIEHIIA HA ABTOAHTUTEJIA CHEIU®NYHHA 3A TPOMBOIUTHUTE
IIMKOIMPOTEMHCKHU KOMIIJIEKCH GP IIb/I11a, GP Ib/IX 1 GP Ia/Ila KAJ BOJIHU CO

XPOHUYHA JINMM®OILIUTHA JIEYKEMHNJA

Marica Pavkovic, Lidija Cevreska, Aleksandar Stojanovic and Dimitar Efremov

University Clinic for Hematology, Medical Faculty, Skopje, Republic of Macedonia.

Abstract

Chronic lymphocytic leukemia (CLL) is a malignant dis-
order characterized by frequent occurrence of autoimmu-
ne hemolytic anemia (AIHA) and, less frequently, auto-
immune thrombocytopenic purpura (ITP). The patho-
genic anti-platelet autoantibodies in patients with idio-
pathic (primary) autoimmune thrombocytopenia (ITP)
are usually directed against platelet glycoprotein com-
plexes (GP). In this study we analyzed the presence of
autoantibodies (auto-Abs) against the platelet GP
complexes GP IIb/Illa, GP Ib/IX and GP Ia/lla in 55
consecutive CLL patients. All patients were simulta-
neously tested for the presence of anti-RBC auto-Abs.
Antiplatelet auto-Abs against one or more GP com-
plexes were detected in 25 patients (45%). Anti-RBC
auto-Abs were detected in 18 patients (33%); 6 of them
(11%) had evidence of AIHA at the time the sample was
taken. The obtained data showed that platelet specific
Abs developed frequently in patients with CLL, even
more often than anti-RBC auto-Abs. The presence of
platelet specific auto-Abs together with thrombocytope-
nia and normal Hb levels in 16% of the patients indica-
ted that AITP may be a more common cause of throm-
bocytopenia in CLL than previously anticipated.

Keywords: chronic lymphocytic leukemia, antiplatelet
antibodies, GP complexes, autoimmune hemolytic
anemia, autoimmune thrombocytopenia

AncrpakTt

XponunuHata mumdonuTtHa Jeykemuja (XJIJI) e mamur-
HO XEMAaTOJIOLIKO 3a00/IyBame Kaj KOe 4ecTo ce jaBy-
BaaT aBTOMMYHM IIOpPEMETYyBama, Kako ILTO Ce: aBTO-
HMyHa XeMOJIMTHUKa aHemuja (AMIXA) u aBTouMyHa
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tpomboruTonieHuja (AUTII). [laToreHuTe aHTUTPOM-
OOLIMTHM aBTOAHTHUTENA, Kaj OOJHUTE CO MIUOIATCKA
(mpuMapHa) aBTOMMYHa TPOMOOLUTONECHHU]a, HAjueCcTo
ce cneru(uIH 32 TPOMOOIIUTHUTE TITUKOPOTEHHCKH
komiuieken (I'K). Bo oBaa crymuja ro aHanmusupaBme
MIPUCYCTBOTO HA ABTOAHTHUTENA, CIICU(PUIHHU 32 TPOM-
oorutaute ['K-GP IIb/Illa, GP Ib/IX u GP la/lla kaj
55 manmenTu co XJIJI. Kaj cute marpeHTdH HCTOBpEeMe-
HO IO aHaJU3UpaBME U NPUCYCTBOTO HA aHTUEPHUTPO-
IIUTHU aHTUTENA. AHTHTPOMOOITUTHUTE aHTHTENA, CIIe-
IOUIHA 32 €ICH WM 33 IMOBEKE TIIMKOIPOTCHHCKU
komiuiekcu (I'TI) Ha moBpuIMHATA Ha TPOMOOIUTHTE,
JneTekTupaBme kaj 25 6omnu co XJUI (45%). Antu-
CPUTPOLIMTHN aHTUTENa JeTEeKTHpaBMe Kaj 18
nanuenTy (33%), noxeka xaj camo mect o1 HuB (11%)
nocroeja 3Ham 32 AUXA, Bo BpeMe Ha aHanu3a, Ha
MPUCYCTBOTO Ha AHTHUCPUTPOIUTHUTE AaHTHTENA BO
KpBTa. Hammre mogaronn ykakyBaaT Jieka aHTUTPOM-
OOLIMTHUTE aBTOAHTHUTENA, MOYECTO CE jaByBaaT Kaj
oomuaute co XJIJI, Bo criopeiba co aHTHEPUTPOITUTHH-
Te aHTHTENa. [IprCcycTBOTO HAa aHTHTPOMOOLIUTHU aH-
TUTENa, MPUAPYKEHO CO TPOMOOLMTOINEHHja U HOP-
MaJTHO HHUBO Ha XeMOrjoowH kaj 16% o anammsupa-
HUTE OOJTHH, YKaXXyBaaT Ha rmodecta nojasa Ha AWUTII,
o gocera pedepupaHara Bo JUTEpaTypa.

Kityunu 360poBu: xpoHHYHA JTUM(OIMTHA JIeyKeMHuja,
AHTUTPOMOOIIMTHU AHTHUTENA, TJIMKOIPOTCHHCKU KOM-
IJICKCH, aBTOMMYHa XEMOJIUTUYKA aHeMI/Ija, ABTOMMYHA
TPOMOOITUTOTICHH] A

Introduction

Chronic lymphocytic leukemia (CLL) is a malignant
lymphoproliferative disease, which is characterized by
accumulation of morphologically small, mature CD5
positive B lymphocytes expressing low level of the
surface immunoglobulin IgM or IgM/IgD antibodies.
CLL is the most frequent type of adult leukemia in
Europe; 90% of the patients are older than 50 years,
and male patients are twice more often affected than
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females. CLL is a malignant disorder characterized by
the frequent occurrence of autoimmune disorders like
hemolytic anemia (AIHA) and, less frequently, auto-
immune thrombocytopenia (ITP).

The most common autoimmune disorder in patients
with CLL is ATHA and it appears in 7-12% of CLL pa-
tients [1,2], but the incidence of red cell autoantibodies is
even higher and in certain studies equaled 37% [1,2,3].
The appearance of autoimmune thrombocytopenia (ITP)
is around 2%. However, ITP may appear much more
frequently in patients with CLL [3,4], but it remains
undetected due to lack of a sensitive and specific
routine test for detection of anti-platelet antibodies.
The prevalence of anti-platelet antibodies in patients
with CLL was analyzed in the study of De Rossi et al.
[3] and they referred a very high prevalence of these
antibodies (74%). They used a Dixon test, which detected
the presence of platelet-associated antibodies. This test
detects all antibodies that are present on the platelet sur-
face, including non-pathogenic antibodies that are bound
to the Fc receptor on platelets and do not cause their des-
truction. Therefore, this test has a very low specificity.
Today it is known that pathogenic antiplatelet autoan-
tibodies are most often specific for platelet glycolpro-
tein complexes GPIIb/IIla (fibrinogen receptor), GPIb/
IX (receptor for von Willebrand factor) and GPIa/lla
(collagen receptor). Rarely autoantigens are other gly-
coprotein complexes on the platelet surface. These auto-
antibodies cause increased destruction and phagocyto-
sis of opsonized platelets by the phagocytes in the RES
system, especially in the spleen.

Nowdays, two methods are used for detection of auto-
antibodies specific to platelet glycoprotein complexes:
MAIPA-monoclonal antibody immobilization of plate-
let antigens assay [5] and immunobead assay [6]. Both
tests are used to detect free circulatory autoantibodies in
the serum (indirect test) or to detect the antibody asso-
ciated with the platelet complexes of the platelet mem-
brane (direct test) in patients with idiopathic thrombo-
cytopenia. The aim of our study was to investigate the
prevalence of autoantibodies specific to GPIIb/Illa,
GPIb/IX and GP Ia/lla in patients with CLL.

Materials and methods

The prevalence of anti-platelet autoantibodies specific to
some of the three glycoprotein complexes (GPIIb/Il1a,
GP Ib/IX, GPla/lla) was analyzed in 55 patients with
chronic lymphocytic leukemia, diagnosed at the Clinic
of Hematology, Medical Faculty in Skopje. The exa-
mined group consisted of 21(38%) women and 34(62%)
men. The average age of the examined group was
63.6+10.8 years. Patients were diagnosed on the basis
of standard blood parameters at the Clinic of He-
matology [7,8].

MAIPA-monoclonal antibody immobilization of plate-
let antigens assay is a method for detection of free

circulatory autoantibodies in the serum (indirect test)
or for detection of antibody associated with platelet
complexes of the platelet membrane (direct test) in
patients with idiopathic thrombocytopenia. Complete
kit (GTI-PAKAUTO) was used for detection of GP-spe-
cific anti-platelet autoantibodies based on the MAIPA
assay. We used 10-40 ml of peripheral blood with anti-
coagulant-EDTA (depending on the number of platelets,
complying with manufacturer’s recommendations).
Platelets were isolated by differential centrifugation
(10 minutes at 800-1000 rpm). Then, the antiplatelet
antibodies were eluted from the platelets with elution
solution, and the cluate was frozen at -80C° or was
used immediately.

Eluates were processed according to manufacturer’s
recommendations and incubated for 30-40 minutes in
already coated wells with monoclonal antibodies specific
for the three glycoprotein complexes (GPIIb/Illa, GP
Ib/IX, GPIla/lla). After the incubation, they were eluted
and PNPP p-nitrophenyl phosphate solution was added.
The intensity of color (absorbance) was measured at
405 nm with standard ELISA reader.

Positive reactions (patients) were those in whom the
coloration (OD-optical density value) was at least two
times higher than the OD values of negative control
(according to manufacturer's recommendation).

At the same time, all CLL patients were tested for the
presence of anti-erythrocytes autoantibodies by using a
direct antiglobulin test (DAT or Coombs test) and
hemoglobin level and platelet count were measured.

Results

Our results from the direct MAIPA method showed
that even 45% of patients with CLL (25/55) had anti-
platelet autoantibodies specific to one or more of the
glycoprotein complexes. In 9 patients (16%) we detec-
ted antibodies that had reacted with all three tested gly-
coprotein complexes (GPIIb/Ila, GPIb/IX, GPla/lla);
in other 9 patients (16%) we detected antibodies that
had reacted with the two tested GP complexes, while 7
patients (12.6%) had antibodies specific to only one
glycoprotein complex. At the same time, 33% of pa-
tients had a positive direct antiglobulin test, and 11%
of these patients had parameters and signs for auto-
immune hemolytic anemia.

In our study, we did not find a statistically significant
difference in the number of platelets between MAIPA
positive (112480x10%ml) and MAIPA negative patients
with chronic lymphocytic leukemia (137+90x10%ml),
p=0.62. There was no statistically significant differentce
in the number of thrombocytopenic patients (platelet
count less than 100x10%ml) between MAIPA positive
(10/25) and MAIPA negative patients (15/30, p=0.83)
(Table 1). However, in 10 of the 25 MAIPA positive
patients thrombocytopenia with a normal hemoglobin
level was isolated. This data indicates that the preva-
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lence of autoimmune thrombocytopenia in our exami-
ned group equals 18% (10/55) (Table 2), which is
much higher than reported in CLL patients (2-3%) and
even higher than the prevalence of AIHA (11%).

We did not find any association between the positivity
of the DAT test and the MAIPA test in our group of
patients with CLL.

Table 1. Number of platelets in MAIPA positive and negative patients with CLL

Positive Negative
MAIPA 25 (45%) 30 (55%)
Platelet count (n x 10%ml) 112 + 80 137 £ 90 p=0.62
Thrombocytopenia 10/2 15/30 p=0.83

Table 2. Number of platelets and hemoglobin
levels in MAIPA positive patients with CLL

MAIPA positive (n=25/55) %
Hhoiigt 1S5
Discussion

Anemia and thrombocytopenia are common in CLL
patients and they are negative prognostic factors (Rai
et al., Binet et al.) [7,8]. Anemia and/or thrombocyto-
penia may be caused by production defect (malignant
infiltration of the bone marrow) or by the presence of
autoimmune anti-platelet or anti-erythrocyte autoanti-
bodies (causing the destruction of platelets and eryth-
rocyte in the periphery), or both processes at the same
time. Rarely the cause for anemia and/or thrombocy-
topenia is hypersplenism due to splenomegaly.

In addition, the mechanism and the cause of AIHA and
the immune thrombocytopenia in CLL patients have
been studied but are still not well known. One of the
possible explanations for the common presence of
anti-platelet and anti-erythocytes antibodies in CLL
patients is inhibition of some B or T lymphocytes clo-
nes that suppress autoreactive B cell clones [9,10]. The
second possibility is that the malignant clone is produ-
cing auto-antibodies, after the process of isotypes
switching and somatic hypermutation. The B-CLL cells
are CD5+ B lymphocytes, and the CD5+ B lymphocyte
often produce polyreactive, low affinity autoantibo-
dies. There is a possibility for a malignant clone to go
through the process of affinity maturation and after
that to start to produce high-affinity mono-reactive
autoantibodies [11,12]. The third possibility is that the
malignant clone does not produce autoantibodies but it
generates an autoimmune response by playing the role
of an effective antigen presenting cell (APC) [11,13].
Our results regarding the MAIPA methods have shown
high prevalence of antiplatelet autoantibodies (45%).
At the same time, only 33% (18/55) of the CLL pa-
tients were positive for a direct antiglobulin test (DAT
or Coombs test). The platelet count was not signify-
cantly different between MAIPA positive (112+80) and
MAIPA negative patients (137190), p=0.62. There was
no statistically significant difference in the number of

thrombocytopenic patients between MAIPA positive and
MAIPA negative patients (p=0.83) (Table 1). These
results have shown that very often antiplatelet auto-
antiboides are not pathogenic and do not cause throm-
bocytopenia [12]. It is interesting that 10/25 MAIPA
positive patients had thrombocytopenia with a normal
hemoglobin level, indicating that such isolated throm-
bocytopenia is most likely due to the presence of anti-
platelet antibodies, rather than to the production defect.
This data indicated that ITP was present in 18% of the
CLL-tested patients in our study. This speaks of the
much higher incidence of autoimmune thrombocytopenia
than reported in the literature (2-3%) and it is higher
than the incidence of AIHA (12%) in patients with
chronic lymphocytic leukemia.

Conclusion

Our results indicated a high prevalence of anti-platelet
antibodies (45%) in CLL patients and was higher than
the prevalence of anti-erythrocyte antibodies (33%). In
most cases, anti-platelet antibodies are not pathogenic,
as they do not lead to a decrease in the platelet count.
However, the presence of anti-platelet antibodies,
accompanied by a reduced number of platelets and a
normal hemoglobin level in 16% of patients with CLL,
demonstrate that autoimmune thrombocytopenia is
more common in CLL patients than it was assumed.
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MATERNAL OBESITY AS A PREDICTOR OF UNFAVORABLE PREGNANCY OUTCOME

3I'OJIEMEHA TEJIECHA TEXHWHA KAJ BPEMEHM KEHHM KAKO IHINPEJIUKTOP 3A

HEIIOBOJIEH UCXO/I HA BPEMEHOCT
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Abstract

Introduction. Obesity is a growing concern worldwide.
Maternal obesity has significant health implications, con-
tributing to increased morbidity and mortality for both
mother and baby. BMI is a simple index of weight-for-
height that is commonly used to classify overweight and
obesity in adults.

Aim. The aim of the study was to show a correlation bet-
ween BMI, delivery mode, hypertension and prematurity.
Methods. The study was done at the University Clinic
for Gynecology and Obstetrics. It was a case control
observational prospective study, in which 63 pregnant
women were evaluated. According to BMI pregnant wo-
men were divided in 3 groups: normal, overweight and
obese. Women were recruited in the 28th gestational
weeks and were followed until they delivered. Of inte-
rest were: hypertensive disorders in pregnancy, delivery
mode, prematurity, Apgar score and newborns’ weight.
Results. We found that increased BMI has strong asso-
ciation with hypertensive disorders in pregnancy, prema-
turity as well as with an increased caesarean section.
We found that more than 76% of obese patients (BMI
>30 kg/m®) were delivered with a cesarean section;
median gestational age at delivery was 35.0 gestational
weeks and hypertension in pregnancy was seen in 71%
of these patients.

Conclusion. Maternal BMI shows strong associations
with pregnancy complications and outcomes. Preventive
strategies have to be introduced to reduce obesity and
improve perinatal outcomes for both mother and baby.

Keywords: BMI, pregnancy, cesarean section,
hypertension, prematurity
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CBETOT W € BO IOCTOjaH pacT. MajunHara 00e3HOCT
UMa 3HAYUTEIHH 3PaBCTBEHHI UMILTHKALINY, IPUIOHE-
CYBajKH JIO 3Tr0JIEMEH MOPOUINTET U MOPTAJIUTET 32 Maj-
Kara ¥ 3a jnerero. bBMU e egnocrtaBHa BpeHOCT Ha Te-
’KMHA BP3 BUCHHA, KOja HajYeCcTO Ce KOPUCTHU Jia ce KIla-
cu(unmpa 3roJeMeHa TeKHHA U 00€3HOCT Kaj BO3PACHH.
Hen. Ilenra Ha oBaa cTyauja € Ja MOKaxe IMOCTOCHE
Kopenanuja Mer'y BMU, HaunHOT Ha MOpOayBamke, XH-
MepTeH31ja U IPEMaTyPUTET.

Metoau. Ctyaujara ce u3BeayBa Ha Y HUBEP3UTETCKA-
Ta KJIMHKA 32 THHEKOJIOTHja U aKymepcTBo Bo CKorje.
CranyBa 300p 3a orcepBalycKa IPOCIEKTHBHA CTYIH]a.
Bo crymujara ce Briydenn 63 tpyaaunu. [lo Biezor
BO CTyIHjaTa, TPYIHHUIIUTE CE MTOJCIICHH BO TPH TPYIIH,
BO 3aBucHOCT o1 bBMMU: co HopmaHa TeXHHA, CO 3r0-
JIeMeHa TeJlecHa Te)KUHa M co o0e3uter. TpynHummre
Ce perpyTHpaHu Bo 28 recranucka Heaena u ce cieie-
HU JI0 TopotyBame. UHKIY3MOHH KPUTEPUYMH Ce: XU-
MEepTEeH31ja BO OPEMEHOCT, HAUMH Ha TTOPOJyBamke, Mpe-
MaTypuTeT, Arrap BpeJHOCT B TeKHUHA Ha Oe0eTo.
Pesyararu. Bo Hammata cryauja Oerre moTBp/ieHa CHITHA
acoumjanyja Ha srogeMennor BMU co xunepTeHsuja Bo
OpeMeHOCT, MpeMaTypHTeT, KaKo M 3rojeMeH Opoj Iap-
cKku pe3oBu. Bo noeke o1 76% o1 00e3HNUTE UCITUTAHH-
i (BMM>30 kg/mz), HAYMHOT Ha IOpOJyBame Oelle co
IIApCKH Pe3, CO CpeIHarecTallcka CTapoCT Ha IOPO-
nyBame-35,0 recTamicka Hesena, a XUIepTeHsuja oe-
e 3abenexxana Bo 71% ox cnyuaure. Hammre pesyn-
TaTH C€ CIIMYHU CO JAPYTH CBETCKU CTYIHH.

3akay4dok. Majunaror BMU nokaxcyBa cHiTHa acolu-
januja co KOMIUTMKALMKM BO camaTa OpeMEHOCT, HO U BO
UCXOOT 0J1 OpemMeHocTa. aHuTe ncTaxkyBama Tpeda
Ja ce HAcouyBaaT KOH CTPAaTETHH 3a INPEBEHIIHja, CO
IleNT HaMaJlyBame Ha O0C3UTETOT W MOmo0pyBame Ha
MIEPUHATATHUOT UCXO/]l Kaj MajkaTa u 6ebeTo.

Kayuynu 360poBu: BMU, OpemeHocT, mapcku pes,
XUIEPTeH3H]ja, IPEMaTypPHUTET
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Introduction

Obesity is a growing concern worldwide. Obesity rates
have doubled in the last 30 years [1]. What is even
more alarming is that rates are also increasing among
pregnant women [2]. The WHO defines obesity as a
disease in which the excess of adipose tissue accu-
mulates in such a degree that it endangers health. Ma-
ternal obesity has significant health implications, con-
tributing to increased morbidity and mortality for both
mother and baby. Obesity increases the risk of misca-
rriage, gestational diabetes, gestational hypertension,
thromboembolisam and preeclampsia [3]. The causes
of obesity are many. The most common cause of obe-
sity is the development of energetic imbalance; there is
an increased intake of high-calorie food rich in fat and
sugars combined with little or no physical activity. The
extra energy in the body is stored as fat. Some eviden-
ce suggests that genetics is in part responsible for obe-
sity [4]. Leptin is a hormone that is produced mostly
by the adipose tissue. With a range of regulative me-
chanisms it leads to a lower storage and better usage of
fat. Scientists now believe that obese people have
leptin resistance because their levels of leptin are hig-
her than the normal population [5]. An international
symbol and measurement for obesity is the BMI (body
mass index). BMI is a simple index of weight-for-
height that is commonly used to classify overweight
and obesity in adults. It is defined as a person’s weight
in kilograms divided by the square of his height in
meters (kg/m?). BMI is a simple, cheap and safe met-
hod of estimating body mass and health [6]. The Ame-
rican Institute of Medicine defined normal body weight
as BMI 18.5 -24.9 kg/m’, overweight 25-29.9 kg/m’
and obese above 30 kg/m[2-7].

Aim

The aim of the study was to show a correlation bet-
ween BMI, delivery mode, hypertension and prematurity.

Materials and methods

The study was done at the University Clinic for Gyne-
cology and Obstetrics. A total of 63 pregnant women
were enrolled in the study, and they were recruited
from the University Clinic for Gynecology and Obstet-
rics in Skopje. Before entry in the study each pregnant
woman was given and signed an informed consent for
participation in this study. This study has a seal of
approval from the Ethics Committee of the Medical
Faculty in Skopje. The study is a prospective case
control study. Pregnant women were enrolled in this
study between the 28th and 34th gestational weeks.
Every woman was examined for basic demographic
and clinical data and got an obstetric examination; the
pregnancy was being monitored with Volvuson 730.

Furthermore, pregnant women were divided in three
groups according to BMI:

- BMI (18.5-24.9 kg/m?) normal

- BMI (25 — 29.9 kg/m” overweight

- BMI > 30 kg/m” obese

The pregnancy was followed up to delivery.

Obstetric characteristics of interest were: delivery mode,
gestational week, hypertension disorders in pregnancy,
Apgar score, birth weight, SGA, IUFD, perinatal mortality.
Exclusion criteria for enrolment in the study were: twin
pregnancy, preexisting chronic condition, diabetes melli-
tus, chromosome or ultrasound suspected malformation.

Statistical analyses

Descriptive data are shown as means and standard
deviations. Independent t-test with Bonferroni
correction for continuous data and y2 tests for
categorical data were used for comparison between
groups (SPSS 8.0 Chicago, IL). A value of P < 0.05
was considered as significant.

Results

So far 63 pregnant women have been examined in the
study. Basic demographic characteristics of pregnant

Table 1. Demographic characteristics of all pregnant
women (n-63) at the time of inclusion in the study

Pregnancy
(n,%)
Age, y (mean + SD) 31.574+5.48
Gestational age of pregnancy, wk 323
weight, kg 74
height,cm 163
Body mass index, kgm?
Normal BMI (n,%) 23.1
Increased BMI (n,%) 29.6
Body surface area, m2 1.83
sysBP, mmHg 140
diasBP, mmHg 90
Heart rate, bpm 87
Gestational diabetes (n,%) 6
Hypertensive disorders 23
Hypertension in pregnancy (n,%) 16
Preeclampsia (n,%) 7
Proteinuria(n) 7

Table 2. Obstetrics characteristics and outcomes of
all pregnant women (n-63) in the study
Index pregnancy Pregnancy (n, %)

Primiparous (n,%) 25
Mode of delivery
Section cesarean (n,%) 42
Spontaneous vaginal (n,%) 21
SGA/IUGR 10
IUFD /
Perinatal mortality (n,%) /
Gestational age at birth, wk 35

Birth weight, g 2690
Apgar score 7/8
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women at the time of entry in the study are shown in
Table 1. Mean age was 37+SD, mean BMI was 33.7
kg/m2+SD, mean gestational week was 32+SD. Basic
data about obstetric characteristics and outcomes are
shown in table 2.

Table 3 illustrates the correlation we made by Chi

Square and Student’s t-test. We found significant diffe-
rence in gestational age when women were delivered,
as well as in values of both systolic and diastolic blood
pressure. Furthermore, the test confirmed a strong co-
rrelation between hypertension in pregnancy and BMI.

Table 3. Differences in demographic characteristics among pregnant women with normal and increased body

mass index

normal BMI Overweight Obese P value
Age, years (average == SD) 31.67£4.23 3043£6.36  32.57£4.96 0.45;0.51"
Gest. age of pregnancy, wk 39+1 36+3 36+2 P<0.001"; p<0.001 "
(average =SD)
weight, kg 63 74 92
height, cm 165 168 167
Body mass index, kgm? 23,1 26,2 33,1
Normal BMI (n,%)

Increased BMI (n,%)

Body surface area, m2 1,7 1,86 2,07
sysBP, mmHg (average = SD) 123+21 145+17 15214  P<0.0017; p<0.001"
diasBP, mmHg (average == SD) 86112 94110 99+11 P=0.026"; p<0.001
Heart rate, bpm 85 88 90
Gestational diabetes 1 5 P=0.076"
Hypertensive disorders (HTA/PE) 2 6 15 P<0.001"
Proteinuria(n) 2 2 3 P=0.837"

*Chi Square test; " Student’s t-test

Table 4. Differences in obstetric characteristics among pregnant women with normal and

increased body mass index

nor(n:f(l,/ng Ov(erll',vzzl)ght Obese (n,%) p value
Primiparous (n,%) 12 (48%) 7 (28%) 6 (24%) p=0.266"
Mode of delivery p<0.001"
Section cesarean (n,%) 4 (17%) 7 (58%) 16 (76%)
Spontaneous vaginal (n,%) 19 (83%) 12 (42%) 5 (24%)
SGA/IUGR 1 2 7 P=0.024"
IUFD / / /
Perinatal mortality (n,%) / / /
Birth weight, g (average 2935+£580 2582649 2667646 P=0.07";
+SD) p=0.15"

“Chi Square test; ' Student’s t-test

In table 4, significant difference was found between
delivery mode and BMI; increasing BMI increases the
likelihood of cesarean section.

Additionally, we examined the hypertensive disorders
in pregnancy (Table 5). Because of the small sample
of patients we did not further divide them in either
gestational hypertension or preeclampsia. Confirma-
tion of hypertensive disorder was done (gestational
hypertension) if in two measurements that were done 4
hours apart the blood pressure was >140/90 in women

with no prior history of hypertension [8]. The diagnosis
of preeclampsia was confirmed if increased blood
pressure was measured twice >140/90 and there was
proteinuria of 0.3 mg/l or qualitative (+) present. Wo-
men with hypertensive disorders were further followed
up at the University Clinic for Cardiology.

By using Chi Square test we found statistically signi-
ficant hypertensive disorders in pregnancy related to
increased BMI.

Table 5. Association of body mass index and hypertensive disorders in pregnancy

Normotensive .
BMI pregnancy HTA/p re?]/clampsm P value”
(Il,%) (ll, 0)
BMI (18.5-24.9 kg/m? 21 (88.5%) 2 (10.5%) P<0.001
BMI (24.9-29.9 kg/m? 13 (69%) 6 (31%) P<0.001
BMI (>30 kg/m?) 6 (24%) 15 (76%) P<0.001

“Chi Square test
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Discussion

Obesity and increasing obesity in young women is a
growing concern around the world, and Macedonia is
no exception. Due to lifestyle habits obesity will be a
problem of the coming generations. Economic, techno-
logic, and lifestyle changes have created an abundance
of cheap, high-calorie food coupled with decreased
required physical activity. We are eating more and
moving less.

Data from PRAMS has shown that the prevalence of
prepregnancy obesity increased by 69% over a 10-year
period, from 13% in 1993-1994 to 22% in 2002-2003.
The normal values advocated by the Institute of Medi-
cine are from11.,5-16 kg for normal weight, 7-11.5 kg
for overweight and 5-9 kg for obese women [9]. We
felt that this concern has to be put out towards our
colleagues and the entire community. Pregnant women
have to be advised and controlled about weight gains
in pregnancy.

The results from our study have similar trends as other
studies reported. The largest limitation of this study is
the small sample size. Our results show the higher
BMI level the higher likelihood of a cesarean section.
We found that the rate of caesarean section among obese
women was 76%; in overweight women it was 58%
and in women with a normal BMI 17% (p<0.001). These
percentages are much higher than the overall percent-
tage of cesarean section in our clinic which is around
35%. Similar studies have shown results like ours [10-
13]. Our results are in agreement with those published
in previous studies [14] showing a strong association
between increasing BMI and gestational hypertension/
preeclampsia (p<0.001). The rate seen in our obese
group of patients is extremely high 71%. The high
number can be attributed to poor health care and poor
prenatal control in our environment. These results coin-
cide with the results of O’Brien TE ef al. that showed
that the risk of preeclampsia doubled with every 5 to 7
kg/m” increase. There is a linear relationship between
increasing BMI and the risk of developing hyperten-
sive disorders in pregnancy, induction of labor and
cesarean section. Similar to the majority of studies, we
found that overweight and obesity were responsible for
the increased number of prematurity [15,16]. Namely,
the median gestational week of delivery in overweight
women in our study was 36.0 gestational weeks and in
obese women group it was 35.1 gestational week
(p<0.001). The normal BMI group median delivery
time was in the 39.1 gestational week. When the
average weight of fetuses was examined in the three
groups a small statistical significance was found,
which is not the case in other studies [17]; namely,
obesity is responsible for LGA babies. This is
probably because of the small sample size of patients.
It is worth mentioning that up to now gynecologists
have failed to realize the complications of increased

BMI. This study found a statistical significance between
obesity and SGA/IUGR fetuses (p< 0.024), but more
patients are needed to establish a better correlation.
Most of the complications are curable with early re-
cognition and control. Balancing the risks of fetal
growth (in the large-for-gestational-age fetus and the
small-for-gestational-age fetus), obstetric complica-
tions, and maternal weight retention is essential but
will remain challenging until research provides evi-
dence to further refine the recommendations for gesta-
tional weight gain, especially among women with high
degrees of obesity. Thus, further studies are needed to
find the optimal treatment for these women.

Conclusion

The nutritional status and weight gain of a mother
during pregnancy are important healthcare indicators.
Obesity and overweight before and in pregnancy have
a negative influence on the health of the mother and
the infant. Maternal BMI shows strong associations
with pregnancy complications and outcomes. Future
work should be concentrated in prevention strategies
in order to reduce obesity and so improve perinatal
outcomes for both mother and baby.
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Abstract

Introduction. Premedication is widely used in pediat-
ric anesthesia. Its objectives are to produce sedation,
anxiolysis, to reduce emotional trauma and to facilitate
induction of anesthesia. An ideal premedication drug
should give consistent, predictable results, good patient
acceptance and be free of side-effects. Different drugs
can be used for premedication with different extent of
side effects. The aim of this study was to determine
whether premedication with opioids or with benzodia-
zepines is more acceptable for the patients, produces
better sedation, anxiolysis, better compliance with
induction of anesthesia and better emergence score
postoperatively.

Methods. The study included 60 patients, aged 2-5
years, with body weight 10-20 kg and ASA (American
Society of Anesthesiologists physical status) I/II,
undergoing elective open surgical procedure for one-
sided inguinal hernia. Preoperatively patients were
randomly allocated to receive one of two medications
for premedication. Group A (n=30) were patients who
received 2.5 ml (oral solution of fentanyl) OF (15-
20 pg/kg). Group B (n=30) were patients who received
midazolam syrup (0.5 mg/kg). We assessed the score
for acceptability of the premedication, the sedation and
anxiety score. After arrival in the OR the child's com-
pliance with induction of anesthesia was analyzed.
Postoperatively in PACU (Post-Anesthesia Care Unit)
‘emergence score’ and the need for additional analge-
sia were analyzed in each child.

Results. OF was more effective in producing sedation
and anxiolysis; it was more acceptable for patients and
gave better compliance with induction of anesthesia
compared to midazolam. Statistically significant diffe-
rence was noticed in the emergence scores between the
two groups. Patients who received fentanyl as a pre-
medication required a reduced amount of opiates in the

Correspondence to: Ljupco Donev, University Clinic for Anesthesia,
Reanimation and Intensive Care, Skopje, R. Macedonia; E-mail:
ljubcodonev@gmail.com

postoperative period.
Conclusion. Oral fentanyl and midazolam used in their
adequate doses 10-15 pug/kg and 0.5 mg/kg are safe and
effective medications for premedication. The premedi-
cation with fentanyl reduces the need for opiates in the
postoperative period.

Keywords: premedication, fentanyl, midazolam

Ancrpakr

BoBen. [Ipemenukanmjata € IMUPOKO KOPUCTEHA BO
nenujaTpuckaTa aHecTe3Mja, co Iel Ja obe3deau ce-
Janyja, aHKCHONIN3a, HaMalyBamke HA CMOIMOHAIHATA
Tpayma U J1a OBO3MOKH MHUPEH BOBEI BO aHECTE3HjaTa.
WneamHuoT ek 3a mpemMearKkanyja tTpeda ga uma moc-
TOjaHH, TPEIABUIIMBH pe3yiTaTH, Ja Oujge 1o0po
npugaTeH oJ MaIMEeHTOT U 1a HeMa HeCaKaH! e(eKTH.
Pa3znuyHu JIEKOBU MOXE Ja C€ KOPHCTAT KAaKO Ipe-
MEIUKaIMja, Co Pa3IHuCH OINCET Ha HECaKaHU e(eKTH.
LlenTa Ha oBaa CTyAMja € Ja CC YTBPIH TallU IIpeMe-
JUKAIYjaTa co OMMOUAN WIIH MpeMerKanjaTa co OcH-
30/MjazenuHy € nonpudaTiuBa 3a MalMEeHTUTE, Aalu
00e30emyBa 1o100pa cenaiyja, moxodpa aHKCHOU3a,
noso0pa KOOIepaObMIIHOCT Ha BOBEIOT BO aHECTE3Mja
U 110/100ap OCTONEePAaTHBEH PE3yJITaT.

Metoau. Bo crynujara 6ea BkiydeHu 60 maryeHTH, Ha
BO3pACT OJI JBE JI0 MET TOAWHH, CO TEIIECHA TSIKIHA O]
10 o 20 xunorpamu, ASA xnacudukanyuja 1 u 2, na-
HHUpaHM 32 €JICKTUBHA OTBOPEHA OIepaIiija Ha eIHOC-
TpaHa MHTBHHAJHA XepHHja. [IpemonepaTuBHO, ManmeH-
THUTE, TI0 CIy4acH u30op Oea MoIeNeHH BO JBE TPYIIH,
on 1o 30 marmentu: I'pyna A - Ha kou um Oernie 1ajieHa
npeMeaukanuja 2,5 ml opajieH pactBop - HaheHTaHHIT
(10-15 pg/kg) nI'pyna b - Ha kou uMm Oemre gajneHa
nmpeMeuKanmja - cupyn mugazonam 0,5 mg/kg. Beme
OIIpEZIeH PEe3yNTaToT 3a MpU(ATIMBOCT Ha TPEMEIH-
Kaljara, pe3yirTaT 3a cefjalyja 1 3a aHKCHo3HoCT. I1o
NPUCTUTHYBake BO OlepaldoHaTa cana Oelle aHalu-
3WpaHa KoomepadMIIHOCTa Ha MAIMEHTHTE 3a BpeMe Ha
BOBEIOT BO aHecte3mja. [lo 3aBprryBame Ha orepa-
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ujata, B0 PACU (Post anesthesia care unit) 3a cexkoe
Jere Oea aHaJIM3UPAHU PE3yJITATHTE 38 UTHOCT (emer-
gence score) v OTPeOUTe 3a JIOTIOJTHUTETHA aHAIITe3H]a.
Pesyaratu. Opanauor ¢eHTanun Oemie Mogo0po
npudareH oJ] manueHTuTe, MoeuKaceH, BO OJJHOC Ha
IIOCTUTHATHOT CTENCH HA Celallfja U aHKCHUOIH3a, U
Jaje 1ojo0pa KOOMepaOMIHOCT Ha MallMeHTHTE BO
TEKOT Ha BOBEIOT BO aHECTe3Wja, BO cropenda co
Mu1a301aMOT. CUrHU(HUKAHTHU CTATUCTUYKH PA3IUKH
HMMaIllle BO PE3YJITAaTOT 3a UTHOCT (emergence Score)
Mmery nBere Tpynu. Kaj mamueHtuTe, Kou Oea mpeme-
JUIMpaH cO (PCHTAHWII, IIOCTONIEPATHBHO Oerire 3a0e-
Je)KaHa HaMalleHa o0apyBadka Ha OIUjaTH.
3akiy4ok. OpalHUOT (PEHTAaHUIIOT U MU/IA30J1aM, YIIOT-
pebenu Bo cooapeTHUTE J103M, 10-151g/kg u 0,5 mg/kg
ce 6e30eaHM 1 epUKACHH CPENICTBA 32 PEeMeANKalINja.
[Ipemenukanujara co ¢peHTaHWI ja HaMaTyBa Modapy-
BayKaTa Ha OMMjaTH BO MIOCTONEPATUBHHOT TIEPUO/I.

Kiyunu 36opoBu: npemenukanyja, eHTAHUI,
MHJa3071aM

Introduction

Premedication is widely used in pediatric anesthesia.
Its objectives are to produce sedation, anxiolysis, to
reduce emotional trauma and to facilitate induction of
anesthesia [1]. Preoperative anxiety is correlated with
various negative outcomes such as higher postope-
rative analgesic requirements, longer postanesthesia
care unit and hospital stay, and delayed negative psy-
chological effects. Additionally extreme anxiety and
stress before surgery result in negative postoperative
sequelaec such as emergence delirium, maladaptive
behavior (postoperative general anxiety, night time
crying, enuresis, separation anxiety, decreased eating
improvement, withdrawal, apathy) and increased post-
operative pain [2,3,4]. Futhermore, preoperative anxiety
activates the human stress response, leading to in-
creased serum cortisol, epinephrine, and natural killer
cell activity. This hormonal changes together with
immunological and metabolic changes constitute the
global surgical stress response which is considered a
homeostatic mechanism for adapting to the periope-
rative injury [5,6]. Therefore, one of the major objec-
tives of preanesthetic medication is to decrease the
stress response with preservation of hemodynamic
parameters [6].

The child’s age, body weight, drug history, allergic
status and underlying medical or surgical conditions
are factors to be taken into consideration prior to ad-
ministration of premedication. In most cases, medi-
cations administrated without a needle are more
pleasant to the children [4]. Literature reviews have
published results that majority of children are
premedicated via the oral route (80%), followed by the

intranasal route (8%), the IM route (6%), and the rectal
route (3%) [6].

The most common question that clinicians and resear-
chers argue about is “which premedication drug is
more“’ideal” for oral premedication in children?” This
answer of the question remains controversial because
of the different pharmacokinetic and pharmacodyna-
mic characteristics those different drugs have as well
as the individual response of the children to these
drugs. The most commonly used sedative premedica-
tions in the preoperative holding area are midazolam
(85%), followed by ketamine (4%), transmucosal
fentanyl (3%), and meperidine (2%).

Novel data and some inspirational studies show results
that fentanyl given in a form of lozenge, syrup or
tablet has a potential to abolish oral midazolam as a
drug of choice for premedication in children. Although
these studies are limited in aspects of material and
method they might open new door in the premedi-
cation aspects in children [7-14]. The aim of this study
was to determine whether premedication with opioids
(fentanyl) or with benzodiazepines (midazolam) is
more acceptable for patients, produces better sedation,
anxiolysis, better compliance with induction of anes-
thesia, better emergence score postoperatively and less
analgesia.

Materials and methods

The study included 60 patients, aged 2-5 years, with
body weight 10-20 kg, ASA (American Society of
Anesthesiologists physical status) I/II, undergoing
elective open surgical procedure for one-sided inguinal
hernia. Pre-operatively patients were randomly allocated
to receive one of two medications for premedication.
Group A (n=30) comprised patients who received 2.5 ml
oral fentanyl solution (15-20 pg/kg), and group B (n=30)
patients who received midazolam syrup (0.5 mg/kg).
(Table 2).

Children were given instructions for the premedication
and the score for acceptability of premedication was
monitored (Table 1). Heart rate and saturation (by pulse
oximetry) and respiratory rate were measured and
recorded every 5 minutes once premedicated. After 30
min an assessment of sedation and anxiolysis was made
using a scoring system (Table 4 and 5)). After arrival
in the OR the child's compliance with induction of
anesthesia was assessed (Table 6).

After entering the operating room the children were put
on continuous monitoring of heart rate, ECG, arterial
blood pressure, oxygen saturation and capnography.
The standardized anesthesia started with fentanyl at a
dose of 2 ug/kg and propofol at a dose of 2-3 mg/kg.
To facilitate intubation 0.6-1 mg/kg rocuronium bromide
was used. After intubation, children were ventilated in
controlled manner with oxygen and air (50%; 50%).
The parameters of tidal volume and frequency were
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determined according to the age with a target of end-
tidal CO2 of 35-40 mmHg. In all children anesthesia
was maintained with a continuous propofol infusion of
125-300 pg/kg/min.

All children received antiemetic ondansetron dose of
0.1 mg/kg. Fifteen minutes before the anticipated end
of surgery, 15 mg/kg paracetamol was given to all
children. At the termination of surgery neuromuscular
blockade was reversed with neostigmine of 50 pg/kg
and atropine 20 pg/kg and the trachea was extubated at

resumption of spontaneous ventilation and return of
reflexes.

Immediately after surgery the children were monitored
in PACU (Post- Anesthesia Care Unit) and each child
was awarded an overall ‘emergence score" (Table 7).
Postoperative analgesic requirements were assessed
during the two hours in PACU and the next four hours
in the hospital ward. Morphine of 0.5-1 mg/kg was
administered as an analgesic drug of choice.

Table 1. Scoring systems for acceptability of premedication, anxiety, sedation,
compliance with anesthetic induction and emergence in recovery

Score

Acceptability of premedication

Accepts — with enthusiasm
Accepts

Accepts — but then spits out or rejects

1
2
3 Accepts — but needs encouragement/persuasion
4
5

Refuses

Anxiety

1 None

2 Little-slight expression of fear/apprehension, easily reassured
3 Moderate — clearly fearful, cries but becomes quiet with reassurance
4 Excessive — crying, uncooperative, combative

Sedation

172]
()
=]
=
o

Awake — calm and quiet
Awake — alert/active

Asleep — not easily arousable
Asleep — slowly responds to verbal commands or gentle stimulation
Drowsy — readily responds to verbal commands

core Compliance with anesthetic induction

Excellent — fully cooperative
Good — mostly cooperative, responds to reassurance
Fair — moderate fear/crying, not quiet with reassurance

Poor — stormy, crying, need for restraint

core Emergence

Excellent — quiet
Good — occasional crying

BWN—[s W —[o s W —

Fair — crying but able to be quieted
Poor — thrashing, unable to be quieted

The data was analyzed using the Statistical Package
for Social Sciences (SPSS), version 17.0. Structure of
numerical series was analyzed using measures of central
tendency (average) and measures of dispersion (standard
deviation). Testing of significance of differences between
scores in groups A and B was done with the nonpa-
rametric Mann-Whitney U Test. A p-value less than
0.05 was considered statistically significant.

Results

Demographic and clinical data in both groups of pa-
tents were homogenous.

Average age in both groups was 3 years (min=2;
max=5), while on average children weighted 15.8
kilos in group A and 14.5 kilos in group B. More
children in group A were male -17 (56.7%) while
more patients in group B were female-16 (53.3%).

Table 2. Demographic and clinical characteristics

. Group A Group B
Variables (n=30) (n=30)
Age (years) (mean) 3.10£1.06 3.15+0.89
Body weight (kg) (mean) 15.8+£2.68 14.5£2.59
Ratio M/F (n) 17/13 14/16

Majority of the children in both groups were classified
as ASA I (Table 2).

The acceptability scores were significantly better in
oral fentanyl group (Mann-Whitney U test: Z =-3.311
p = 0.0009). Twenty-seven (90%) children accepted
fentanyl without any need for persuasion, and 18
(60%) the syrup. One child who refused the oral
fentanyl had been persuaded to take the syrup. Five
children refused the syrup but all of them accepted the
oral fentanyl (three enthusiastically, two with
persuasion).
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Table 3. Acceptability scores awarded for the
syrup and the oral fentanyl given to each child

Table 7. Emergence scores recorded after surgery

(Oral Fentanyl) (Midazolam Syrup)
Score (n=30) (n=30)
1 22 (73.3%) 8 (26.7%)
2 5(16.7%) 11(36.6%)
3 2 (6.7%) 6 (20.0%)
4 1(3.3%) 3 (10.0%)
5 0 (0%) 2 (6.7%)

Thirty minutes after the active premedication was
given to the children. a better sedation score was noted
in the children who received fentanyl. In group A.17
(56.7%) children were asleep, slowly responding to
verbal commands or gentle stimulation and in group B
only 12 (40%) children.

Table 4. Sedation scores recorded 30 min after
taking an active pre-med

Group A Group B
Score (n=30) (n=30)
1 20 (66.7%) 10 (33.3%)
2 3 (10.0%) 6 (20.0%)
3 5(16.7%) 10 (33.3%)
4 2 (6.7%) 4 (13.3%)

In the children who received fentanyl as a preme-
dication, postoperatively the time interval of pain
appearance was prolonged, and these children required
less analgesics (opiates).

Table 8. Postoperative analgesic requirements of opiates
within the first 2 hours in PACU (Post-Anesthesia Care
Unit) and within the next 4 hours in hospital ward

Opiates requirement Group A Group B
(n=30) (n=30)

In PACU 0 (0%) 2 (6.7%)

On ward — within first 2 hours 3 (10.0%) 4(13.3%)

On ward — within next 2 hours 4 (13.3%) 5(16.6%)

Total 7(23.3%) 11(36.6%)

Group A Group B
Score (n=30) (n=30)
1 0 (0%) 0 (0%)
2 1 (3.3%) 1(3.3%)
3 7(23.3%) 10 (33.3%)
4 17(56.7%) 12 (40.0%)
5 5(16.7%) 7(23.4%)

Discussion

Thirty minutes after the active premedication was
given to the children, a better anxiolysis, reduced
incidence of crying and fear was noted in the children
who received fentanyl compared to the children who
received midazolam.

Table 5. Anxiety scores recorded 30 min after
taking an active pre-med

Group A Group A
Score (n=30) (n=30)
1 18 (60.0%) 16 (53.4)
2 10 (33.3%) 11(36.6%)
3 2 (6.7%) 3 (10.0%)
4 0 (0%) 0 (0%)

During the induction to anesthesia. 25(83.4%) children
from group A and 20(66.7%) children from group B
showed an excellent cooperation, which indicates the
premedication with fentanyl affected the improvement
of cooperation of the children.

Table 6. Compliance score with anesthetic
induction

Group A Group B
Score (n=30) (n=30)
1 25 (83.4%) 20 (66.7%)
2 4 (13.3%) 6 (20.0%)
3 1(3.3%) 4 (13.3%)
4 0 (0%) 0 (0%)

The children in group A had significantly better emer-
gence scores than those in the midazolam group (Mann-
Whitney U test: Z=-2.398 p=0.0164).

This study shows that opioids, oral fentanyl (OF), are
more effective medicaments for sedation, anxiolysis
and cooperation for anesthetic induction compared with
benzodiazepines (midazolam). Furthermore, opioids
have certain advantages over benzodiazepines in that
they are more appealing to children, have better emer-
gence characteristics and most important they have
advantages over postoperative analgesic requirements
in comparison to children who required analgesics and
prolonged time interval of pain appearance.

The optimal premedication dose for oral fentanyl is
10-20 pg/kg, although some authors recommend doses
of 10-15 pg/kg [12-15]. Based on clinical experience
we felt that a dose of 10-15 pg/kg oral fentanyl was
appropriate for an undergoing elective open surgical
procedure for one-sided inguinal hernia. We chose to
compare OF with one of the most commonly used
sedative premedication in the preoperative holding
area, midazolam as a syrup at a dose of 0.5 mg/kg [3].
The ideal pediatric premedication should be acceptable
or preferably appealing to children. It should have a
predictable onset and a reliable anxiolytic effect. It
should be safe and have no, or minimal, upsetting side-
effects, and cause no postoperative sequels [15] As
expected, the acceptability scores were significantly
better in the OF group. Twenty-seven children (90%)
accepted the OF without any need for persuasion, and
18 children (60%) accepted the syrup. One children who
refused the OF had been persuaded to take the syrup.
Five children refused the syrup, but all of them accepted
the OF (three enthusiastically, two with persuasion).
Thirty minutes after the active premedication was
given to the children, a better sedation score, a better
anxiolysis, reduced incidence of crying and fear was
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noted in the children who received fentanyl. In group
A 17 children (56%) were asleep, slowly responding to
verbal commands or gentle stimulation and in group B
only 12 children (40%). Previous studies have shown
different outcomes in sedation scores: Schechter (5)
and Freisen [7] found OF not to be sedative, whereas
several other studies [12,14,15] have found OF to be
sedative.

During the induction to anesthesia, 25 children (83%)
from group A and 20 children (66%) from group B
showed an excellent cooperation, which indicates the
premedication with fentanyl affects the improvement
of cooperation of the children.

OF is safe and effective for use in relieving the pain of
pediatric procedures, but frequent vomiting may restrict
its clinical usefulness. Significant differences in pain
ratings between the OF and placebo groups were noted
on the pain scores [15]. In our study the children in the
OF group had significantly better emergence scores
than those in the midazolam group. In group A, where
children received fentanyl as a premedication, post-
operatively the time interval of pain appearance was
prolonged, and these children required fewer analgesics
(opiates). Seven children (23%), who received fentanyl
as a premedication required analgesics: 0 in PACU (Post-
Anesthesia Care Unit), 3 within the first two hours in
the hospital ward and 4 the next two hours on ward.

Conclusion

Oral fentanyl and midazolam used in their adequate
doses, 10-15 pg/kg and 0.5 mg/kg respectively, are safe
and effective medications for premedication. The opioids
used as a premedication in pediatric anesthesia produce
better sedation and anxiolysis than benzodiazepines.
The premedication with fentanyl reduces the require-
ment of opiates in the postoperative period.

Conflict of interest statement. None declared.
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Abstract

Introduction. Pulmonary embolism (PE) is a poten-
tially lethal condition associated with acute morbidity
and propensity to recurrent episodes. Tailoring of the
long-term treatment is essential. This retrospective study
comprised 105 patients treated at the University Clinic
of Pulmology and Allergy in Skopje for acute PE. De-
mographic data, risk factors, INR values during follow-
up, number of attempts and time to achieving thera-
peutic INR were registered.

Results. In only 34.6% of the overall time of follow-
up INR was in the optimal range of 2-3. Two or more
than 2 attempts were made in most of the patients,
leading to prolongation of hospitalization, and the ave-
rage time to optimal INR was 1.012 months.
Conclusion. Although still treatment of choice, it is
usually difficult to obtain therapeutic range of INR
with acenocoumarol, which by itself represents a prob-
lem in maintaining a low risk of recurrent thrombotic
incidences. New, more efficient and safer modes of
treatment, which offer stable therapeutic effect with
better patient compliance, are necessary.

Keywords: pulmonary embolism, treatment,
acenocoumarol

Arncrpakr

Bogen. [lynmonamnara embonmja (I1E) e moteHmmja-
HO JIeTallHa cOCTOj0a, acolupaHa co BUCOK MOPOUIH-
TET ¥ MOPTAIUTET U TMOBTOPYBAYKH TPOMOOTHYHH CITH-
3omu. O KIIy9HO 3HAUCH-E € MPAaBUIIHO MOACTHPAHE
Ha TepamnujaTa Ha OJpXyBamwe kaj oBue OomHu. [Ipu-
Ka)XyBaMe PETPOCHEKTHBHA cTyauja Ha 105 GomHu co
I1E, tpetupann Ha KiHuKara 3a myJIMOJIOTH]a U ajep-
ronoruja, Crormje. Crenenu ce nemorpadckure moja-
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TOIH, (PAaKTOPHUTE HA PU3HK, BpeaHoctuTe Ha MHP, Bo
TEK Ha LIEJIOKYITHUOT TpeTMaH, OpojoT Ha 00uIHU, KaKo
U MOTPEeOHOTO BpeMe JI0 TOCTUTHYBAHE ONTUMAIIHU
BpenHocty Ha MHP.

Pe3yararu. Camo Bo 34.6%, NHP 6un Bo onTmanHu-
Te paMku 2-3. BpojoT Ha 0OuAM 10 MOCTUTHYBALE TeE-
panmcku MHP Gerre 2 u moBeke, kaj Hajrojgem Opoj o1
O6omamuTe; Bo mpocek 1.012 mecenm Gea moTpeOHH 3a
MOCTUTHYBame ontumaieH MHP.

3akuyuok. [Ipu Tepanuja co ameHOKYMapoi € 4ecTo
TeWKo Na ce nocturue tepanucku MHP, nopagu mto
€ 3roJIeMeH PU3HMKOT 32 PEKYPEHTHH TPOMOOTHYHHU €ITH-
301u. [loTpebHu ce HOBH, oedukacHU U M0Oe30eHN
MOJATUTETH Ha TPETMaH, KOU OW IOHYAWIE ITOrojeMa
TeparvcKa CTabMITHOCT, ¥ TTo/I00pa copaboTKa Ha OOJTHUTE.

Kay4unn 360poBu: mynMoHanHa eMO0NIHja, TPETMaH,
aleHOKyMapoJl

Introduction

Pulmonary embolism (PE) and deep venous thrombo-
sis (DVT) as the two features of venous thromboem-
bolism (VTE) are common causes of morbidity and
mortality. Often presenting with occult clinical signs
and symptoms, they have traditionally been a major
diagnostic and therapeutic problem of health care
providers in various clinical settings. The incidence of
PE is approximately 60 to 70 per 100,000, and its ma-
nagement remains a problem in spite of numerous
guidelines published [1]. For the purpose of alleviating
the decision-making process, the treatment of VTE
and PE is usually presented as treatment of the acute
phase, encompassing the first 5-10 days of diagnosis,
followed by “long-term”, or maintenance treatment in
the period of 3, 6 or more months after the acute inci-
dent [2]. Estimation of the optimal duration of the long-
term treatment and proper choice of medication repre-
sents a balance between risk and benefit (estimation of
risk of bleeding versus risk of recurrent VTE) and must
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be individualized for each patient and clinical setting.
Exactly this period of long-term treatment still con-
tains paucities and is consequently a matter of ongoing
debate, even in the contemporary guidelines [3].

One of the major problems of the long-term treatment
of PE is the possibility to tailor the adequate dosage of
the administered drug in order to keep the international
normalized ratio (INR) values in therapeutic range and
to optimize the prevention of recurrent VTE.

Aim of the study

The primary goal of this retrospective study was to
evaluate the effect of the long-term treatment with oral
anticoagulants (Vitamin K antagonists, especially ace-
nocoumarol-AC) in patients with pulmonary embolism,
as well as to estimate the possibility of long- term
maintenance of the therapeutic effect of the drug,
measured by the INR, throughout the whole duration
of treatment. As a secondary outcome we present the
risk for recurrent deep venous thrombosis (DVT) and
pulmonary embolic (PE) incidents in the evaluated
patients, as well as the incidence of complications asso-
ciated with the long- term treatment in our patients.

Material and methods

The study analyzed the data obtained from 105 pa-
tients, who were treated at the PHI University Clinic
of Pulmology and Allergy during the past 5 years with
diagnosis of acute pulmonary embolism.

Only patients with objectively confirmed diagnosis by
ventilation/perfusion scan or CT angiography were in-
cluded in the study. All patients received acute treat-
ment for venous thrombembolism (VTE) with either
low molecular weight (LMW) or unfractionated heparin,
according to the current guidelines and the local pro-
tocol of the University Clinic of Pulmology and Aller-
gy, followed by a long-term treatment with aceno-
coumarol. Long-term treatment was continued with
LMWH when Vitamin K antagonists were contraindi-
cated, or with rivaroxaban in several cases, by the pre-
ference of the patient. General baseline data were re-
gistered consisting of demographic data, current smo-
king status, presence of concomitant diseases, duration
of hospitalization, presence of risk factors for VTE, as
well as parameters concerning the treatment with ace-
nocoumarol, such as duration of treatment, repeated
measurements of INR, the time to first established the-
rapeutic range of INR (2-3), number of trials (vene-
punctions to estimate INR) before establishing INR of
at least 2. Patients were followed throughout their
long-term treatment, registering the periodic values of
INR, taken according to the indication and preference
of the transfusiologist in charge, at the regional Center
for Transfusiology, closest to each individual patient.
Data were collected by phone or during regular visits

at the Clinic. The presence of thrombophilia, incidence
of recurrent VTE episodes and sequelae were also
registered for each patient.

Basic statistical analysis was done with Microsoft
Excel, measuring demographic statistics, frequency
and average calculations.

Results

A total of 176 patients were evaluated or hospitalized
at the PHI University Clinic of Pulmology and Allergy,
during a 5-year period, under clinical suspicion of pul-
monary embolism. PE was confirmed by objective
methods of visualization in 105 patients and they rep-
resent the pool of patients who were retrospectively
evaluated. Eighty-five of these patients were followed
for a period of at least 3 months, up to 54 months, and
20 were lost during the follow-up period and were analy-
zed only for the acute treatment during their hospitalization.
Demographic characteristics: Of the total number of
evaluated patients, 54(51.43%) were male and 51
(48.57%) were female. The average age of the patients
was 56.07 (range from 20 to 87). The number of current
smokers was 41(39.04%), and 64(60.95%) never smo-
ked, or had stopped smoking for at least 1 year pre-
vious to enrolment in the study.

Concerning the presence of co-morbidities, 45(42.85%)
had no known co-morbid situations at the moment of
diagnosis. Thirty (28.57%) patients suffered from hyper-
tension, 1(0.95%) from chronic obstructive pulmonary
disease (COPD), 3(2.86%) had diabetes, 2(1.90%) had
previous cerebrovascular insult, 4(3.80%) had depre-
ssion, 6(5.71%) were miscellancous and 14(13.33%)
had combined more than one underlying diseases.
Eighty-three (79.84%) of the patients had pulmonary
embolism alone, and 22 (20.95%) had concomitant
deep venous thrombosis of the lower limbs. Throm-
bophilia was diagnosed in 4(3.8%) out of 105 patients.
For 83(79.05%) patients the PE incident was their first
episode, 20(19.05%) of them had previously experien-
ced a DVT/PE episode within 12 months from the
actual episode, and for two (1.90%) patients this was
their third episode of VTE.

In 44(43.810%) of the evaluated patients no evident
risk associated with the acute thrombotic incident was
found. Yet, 13(12.38%) had active cancer at the time
of diagnosis, 18(17.14%) underwent recent surgery, 3
(2.89%) had trauma, 8(7.62%) had prolonged immo-
bilization due to traveling or neuro-psychiatric disor-
ders and 17(16.19%) had history of DVT.

The hospital stay of patients ranged from 1 to 25 days,
with an average of 12.47 days. The length of treatment
with acenocoumarol ranged from one day to 54 months
(Figure 1), depending on the condition, estimated risk
of thrombotic recurrence versus risk of bleeding and
compliance of the patient. The average duration of
treatment was 6.87 months. Three of the patients were
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therefore their data were excluded from further evaluation
of maintenance of the therapeutic effect of the treatment.
A total of 82 patients were subject to further analysis.

treated with LMWH because of active cancer, 5 patients
chose to continue their treatment with rivaroxaban, 6
patients died and 9 were lost during the follow-up period,

Duration of treatment with
acenocumarol
bt in months

c
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Fig. 1. Duration of treatment with AC in months
Table 1. Attempts required to achieve INR 2-3
Number of attempts
1 2 3 4 5
Number of o o o o o
patients 18(25.7%)  30(42.8%) 14(20.0%) 6(8.6%) 2(2.9%)

The evaluation of the time to first achieved therapeutic
INR showed a range of values from 5 days to 6
months; average time to therapeutic INR was 1.012
months. In 12 patients, INR between 2 and 3 was not
registered in none of the control visits. In Table 1, we

are presenting data from the number of attempts to
achieve therapeutic INR.

A total of 356 values were measured during the
follow-up period of the 82 evaluated patients, de-
pending on the duration of treatment and their com-
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Fig. 2. Overall distribution of INR values during follow-up
Table 2. Distribution of INR values (No of patients)
Attempt 1 2 3 5 6 7 TOTAL
number
INR<2 66(81.5%)  35(58.3%) 18 (46.2%) 14 (38.3%) 16(69.5%) 7 (38.9%) 7(43.8%) (5§051y)
e 0,
2-3 10(12.3%)  18(30.0%)  19(48.7%)  12(40.0%) 6(26.1%) 10(55.5%) 5(31.2%) (3;2:,/)
. 0,
>3 5(6.1) 7(11.7%) 2(5.1%) 4(13.3%) 1(4.3%) 1(5/5%) 4(25.0%) (9392¢y)
. 0,
Subtotal 81 60 39 23 18 16 356
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Distribution of INR during follow up

Frequency of tests

H<2 Bth m>3

Number of controls

Fig. 3. Distribution of INR values by number of attempt

Table 3. Distribution complications (No of patients)

Complication None Bleeding Bone Acut.e renal Death VTE
fracture failure recurrence
No of subjects 92(87.6%) 4(3.8%) 2(1.9%) 1(0.9%) 6(5.7%) 8(7.6%)

pliance. The distribution of the INR values is presen-
ted in Figure 2, showing that in a significant portion of
situations (56.5+9.9=66.4% of the measurements), the
values of INR were not in the therapeutic range (Table
2). Figure 3 shows the frequencies of the INR values,
by each attempt (most of the INR values obtained were
clustered in the first 7 measurement moments, and in
only 12 patients in more than 7 measurement points
(from7 up to 18 points were registered); the total of
these 89 measurements are not presented in Table 2.
As a secondary outcome, incidence of complications
of treatment and VTE recurrence were registered in all
105 subjects (Table 3).

The analysis of the data of the 8 patients with VTE
recurrence showed that all of the INR values taken
during their follow-up (a total of 32 measurement
points) were below the value of 2, and except for one
patient who had recurrent DVT with INR of 3.9 at the
moment of occurrence.

Discussion

Management of long-term treatment of PE and VTE
contains many unresolved issues, even in the era of
extended research and recently published guidelines
[2-4]. Duration of treatment and choice of optimal
treatment is still a matter of debate.

The incidence and prevalence of PE is still very high
worldwide. While no exact epidemiological data are
available, the incidence of PE is estimated to be app-
roximately 60 to 70 per 100,000. However, the actual
figures are likely to be substantially higher because
silent PE can develop in up to 40% to 50% of patients
with deep vein thrombosis (DVT) [5,6], and is generally
sub-diagnosed in a high percentage of patients. Exact
data about the incidence and prevalence of PE in Ma-
cedonia are not available, but in the period of conduc-
ting this study, from a total of 9223 hospitalized patients,
176 were treated as PE, 105 of which were confirmed

with imaging methods. Smoking is considered a risk
factor for PE, associated with an absolute risk increase
of 24.3 (95% CI 15.4-26.7) cases per 100,000 person-
years in some studies [7]. On the other hand, direct
association of smoking to thrombin generation has not
been confirmed [8]. In our material, 39.04% of the pa-
tients with acute PE were smokers, which confirm the
association of PE and smoking. Although male gender
is an independent risk factor, the almost equal distri-
bution by gender in our material did not confirm any signi-
ficant differences (51.42% male versus 48.57% female).

Determining the presence of individual risk factors for
PE/VTE (permanent or transitional) at the time of
diagnosis is crucial for determination of the type and
duration of long-term treatment, longer therapy needed
(6-12 months) for cases with unidentified reason for
VTE [3]. Forty of our patients (43.81%) had no evident
risk associated with the acute thrombotic incident. In
the other 60% of the patients evident risk factors were
as follows: 13(12.38%) had active cancer at the time
of diagnosis, 18(17.14%) underwent recent surgery, 3
(2.89%) had post-traumatic PE, 8(7.62%) had prolonged
immobilization due to traveling of neuro-psychiatric
disorders and 17(16.19%) had history of DVT. Throm-
bophillia was detected during follow-up in 4 patients.
Duration treatment is directly associated to permanent
factors of risk [9-11]. The duration of long-term treat-
ment in our study was up to 54 months, with an ave-
rage of 6.87 months. Concerning the presence of co-
morbidities, 45(42.85%) patients had no known co-
morbid situations at the moment of diagnosis; 30
(28.57%) patients suffered from hypertension, 1(0.95%)
from chronic obstructive pulmonary disease (COPD),
3(2.86%) had diabetes, 2(1.90%) had previous cereb-
rovascular insult, 4(3.80%) had depression, 6 (5.71%)
were miscellaneous and 14(13.33%) had combined more
than one underlying disease. Hypertension, congestive
heart failure, COPD and obesity are recognized as in-
dependent risk factors for PE [12] and psychiatric and
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neurologic disorders are associated to a 3-fold increased
risk, which is in accordance to the results of our study.

Once risk stratification and acute treatment is determi-
ned, it is necessary to determine the duration and type
of long-term treatment for each individual patient. The
primary goal of the long-term treatment is maintaining
the INR in therapeutic range from 2 to 3. The possibi-
lity to achieve this goal has been shown to be much
more difficult than it seems. Multiple factors influence
the effect of treatment including compliance of the
subject, hepatic and renal function, presence of Vita-
min K in diet, frequency of sampling and personal
experience and judgment of the prescribing physician.
Visser describes over-coagulation (INR up to 6) asso-
ciated with the use of antibiotics [13]. In our study we
had registered two patients with INR 6.9, and two with
8.5 and 9.1 respectively, treated with beta-lactam
antibiotics at the time of sampling. Still, most of the
data in the literature report sub-dosing of patients on
long-term oral anticoagulation treatment. Stephan et
al. compared the INR values in patients treated with
acenocoumarol and phenprocoumon, stating that IRN
was in therapeutic range in 42% versus 50% of the
time for the tested drugs, respectively [14]. van Schie
et al. reported achieving therapeutic INR in 72% of
the treatment period, using pharmacogenetic data to
tailor the doses, still in almost 30% of the treatment
time, patients were not adequately anticoagulated [15].
Our results showed that in 66.4% of the time the
patients were out of therapeutic range (56.6 with INR<
2 and 9.9% INR>3). Even more, the time to achieving
the first therapeutic INR was relatively long (average
of 1.012 months), this taking more than 2 attempts in
most of the patients. Prandoni er al. suggest that despite
adequate treatment, up to one quarter of patients with
symptomatic deep vein thrombosis (DVT) and/or pul-
monary embolism (PE) will experience recurrent venous
thromboembolism (VTE) within the subsequent 5 years
[16,17], and the odds are higher in non-optimal treat-
ment. According to this, the number of detected recu-
rrent VTE in our study was 8 out of 105 patients, and
in 7 of them INR was <2 at the time of recurrence.

The current tendencies of the treatment of PE are to
provide possibilities for home treatment or shortening
of the duration of hospitalization for the acute episode
of PE, thus reducing the costs of treatment and risk of
intrahospital complications. Dentali et al. reported to
have treated 53% of the DVT and 17% of the PE in
their study entirely at home, and the hospitalization for
PE was <5 days [18]. An additional shortening of the
duration of hospitalization was referred with introduction
of direct oral anticoagulants for acute phase treatment
[19]. In contrast to these findings, the results in our
study showed that our patients were hospitalized for an
average of 12.47 days (1-25 days), mostly due to the
need of several attempts to achieve therapeutic values
of INR, as described previously. These facts signify-

cantly increase the cost of treatment of patients, and
call for a need of revising the current local protocols
for management of PE, as for frequency of sampling
for INR during hospitalization or revision of the type
of treatment [20].

Conclusion

Our study shows that during treatment with Vitamin K
antagonists for PE, it is usually difficult to obtain the-
rapeutic range of INR, which by itself represents a prob-
lem in maintaining a low risk for recurrent thrombotic
incidences. This justifies the quest for new, more effi-
cient and safer modes of treatment, which offer stable
therapeutic effect with better patient compliance.
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COMPARISON OF TISSUE OXYGEN SATURATION (SpO;) OF FLAPS AND SKIN GRAFTS

KOMITAPAIIMJA HA CATYPAIIMJATA CO KHCJIIOPOJ HA TKHUBATA (SpO;) KAJ

PE3AHKUTE U TPAHCIVIAHTATUTE

Boro Dzonovl, Lazo Noveskil, Suzana Nikolovskaz, Elizabeta Mircevska-Zhogovskal, Vladimir Ginoski' and

Darko Daskalov'
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of Macedonia
Abstract

Infrared spectroscopy is a non-invasive technique that
enables monitoring of tissue oxygenation and perfusion.
This method is safe and reliable in examining the suc-
cess in flaps, especially in examining the microvascular
flap thrombosis, which compromise the success of the
flaps, and thus, it is an alarm for a prompt response by
the surgeon. For example, in a venous occlusion, larger
quantities of deoxygenated blood and a greater blood
volume are detected. It can also detect changes in ti-
ssue oxygenation in deeper layers. Oximetry is one of
the better modes of monitoring flaps and skin grafts in
the preoperative, intraoperative and postoperative period.
Thrombosis, being the main cause for flap failure, is
usually monitored clinically, and at the onset of the
first symptoms, actions are taken to eliminate them,
whether conservative or surgical. With the aid of an
oximeter, it is possible to detect the decrease in tissue
oxygenation even in the first phase. Determination of
tissue oxygenation and hemoglobin concentration are
regulated by the difference in intensity between the
emitted and absorbed light in a specific wavelength estab-
lished according to Beer-Lambert law postulates. The
study was performed at the University Clinic for Plastic
and Reconstructive Surgery in Skopje, Republic of Ma-
cedonia. It was a randomized prospective study in which
two groups of subjects, with 30 patients each, were exa-
mined. Each patient was required to sign a permission
for reconstructive surgery and an informed consent for
participation in the study. A specially designed question-
naire (non-standardized) was filled in for all patients.

1. First group (I) of patients treated with flaps.

In this group a type of reconstructive technique with
skin flaps or complex flaps was applied.

2. Second group (II) of patients treated with skin
grafts (split-thickness skin grafts).

In this group the applied reconstruction involved appli-

Correspondence to: Boro Dzonov, University Clinic for Plastic
and Reconstructive Surgery, "Mother Theresa" 1000 Skopje, R.
Macedonia; E-mail: bdzonov(@yahoo.com

cation of skin grafts with partial thickness. There was
a significant difference between the saturation level in
the arm flap on zero day, day 7 and day 30, and the mul-
tiple comparison test showed a significant difference
between zero day and day 7. A significant difference was
registered between the saturation level in split-thick-
ness skin graft (STSG) to the leg, on zero day, day 7 and
day 30, and the multiple comparison test showed a sig-
nificant difference between zero day and day 7. There
was a significant difference between the saturation level
in split-thickness skin graft (STSG) to the arm on zero
day, day 7 and day 30, and the multiple comparison test
showed a statistically significant difference between zero
day and day 7, zero day and day 30, and day 7 and day
30. A significant difference was registered between the
saturation level in the leg flap on zero day, day 7 and day
30, and the multiple comparison test showed a statisti-
cally significant difference between zero day and day
7, zero day and day 30, and day 7 and day 30. The diffe-
rence in the average oxygen saturation between patients
with arm flap and in split-thickness skin graft (STSG)
to the arm on zero day was insignificant. The difference
in the average oxygen saturation between patients with
arm flap and in split-thickness skin graft (STSG) to the
arm after day 7 was significant. The difference in the
average oxygen saturation between patients with arm
flap and in split-thickness skin graft (STSG) to the arm
after day 30 was significant. The difference in the ave-
rage oxygen saturation between patients with leg flap
and in split-thickness skin graft (STSG) to the leg on
zero day was insignificant. The difference in the average
oxygen saturation between patients with leg flap and in
split-thickness skin graft (STSG) to the leg after day 7 was
significant. The difference in the average oxygen satu-
ration between patients with leg flap and in split-thick-
ness skin graft (STSG) to the leg after day 30 was signi-
ficant. Assessment of tissue oxygenation with infrared spec-
troscopy showed better results in the lower limbs with appli-
cation of flaps compared to application of a skin transplant.

Keywords: infrared spectroscopy, flap, grafts
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AncTpakrt

Wudpanpsena cnekTpocKonuja € HCMHBAa3UBHA TEXHUKA

IITO OBO3MOXXyBa MOHHTOPHHT Ha OKCHTCHAIlMjaTa Ha
TKuBaTa U mepdysujara. OBaa MeTOIa € CHTYpHa 3a
UCTINTYBamkE Ha YCICUIHOCTA Kaj PE3aHKHUTE, MOCEOHO
IpU HCIHUTYBamke¢ MUKPOBACKYJIAPHA TPOMOO3H BO ca-
MUTE PE3aHKH, KOU ja 3arpo3yBaaT YCIEUIHOCTA Ha pe-
3aHKaTa, a CO TOa U alapM 3a HaBPEMEHO Pearupame
Ha xupyprot. [Ipu BeHCKa OKJIy3Wja, HA MPUMEp, CE
JIETEKTHPAAT MOTOJIEMH KOJIWYECTBA JICOKCHUTCHHPaHa
KpB, a IIOToJIeM BOJlyMEeH Ha KpB. [103uTHBHA cTpaHa €
IITO MOXE JIa TH JICTEKTHPa MPOMEHHUTE HA OKCHICHA-
IjaTa Ha TKUBATa M BO Jp1abuHa. OKcHMeTpujara criara
BO CIICH OJI MOWJCATHUTE HAYMHA HA MOHHTOPHHT Ha
PE3aHKUTE U TPAHCIUIAHTATUTE IPEJ], 3a BpeMe U BO
MOCTONIEPATUBHHUOT Iepro. Tpombo3aTa, Kako TJIaBeH
(axTOp 3a HEyCHEeX Ha Pe3aHKUTE, HajuecTo € KIMHUI-
KJ MOHUTOpPUpAHA U MIPU [10jaBa Ha MPBUTE CUMIITOMH
ce mpe3eMaar MEepKH 3a HEj3MHO OTCTpPaHyBame, Malli
KOH3EpBAaTHBHO WM XUPYpIIKH. CO MOMOII Ha OKCH-
METapoT € BO3MOXKHO JIa C€ ICTEKTUPA HAMAITyBamh¢ Ha
OKCHUTCHAIMjaTa Ha TKUBOTO YIITE BO MPBHOT CTAAUYM.
MepemeTo Ha OKCHUTEHAINMjaTa Ha TKUBATa U COIPIKH-
HaTa Ha XEMOITIOOMHOT € METEPMUHHPAHO CO Pa3iv-
KaTa Ha MHTEH3UTETOT Mel'y eMUTHpaHaTa 1 ancopOu-
paHa cBeTJIMHA Ha crienuduuHa OpaHoBa JIOJKHHA, O]
penena cropen Beer-Lambert 3akoHCKUTE TOCTYJaTH.
Crynujata e pabotena Ha KnuHukara 3a njiacTuyHa U
PEKOHCTPYKTHUBHA XHpypruja. M3paboTeHa e paHIoMH-
3WpaHa MPOCHEKTHBHA CTyaHja. Bo TekoT Ha crymuja-
Ta ce (opMHpaHU JABE TPYNH HUCHUTAHUIHU of o 30
nanueHTd. O cekoj mapeHT ¢ OapaHa JI03BoJa 3a Ore-
paTHBEH PEKOHCTPYKTHBEH 3adaT U HHPOPMATHBHA COT-
JACHOCT 32 YYECTBO BO CTyAMjaTa. 3a CUTE MAIIMCHTH €
MOTIOJHYBAH CIICIHjaTHO KOHCTPYHMPaH IIPAIIaTHUK
(HecTanmapan3upan).

1. IIpsa (I) rpyma mnamueHTH TPEeTHPAHH CO
pe3aHKH.

Bo oBaa rpymna e mpuMeHET THIT Ha PEKOHCTPYKTHBHA
TEXHHUKA CO KOJKHA WU CO CIIOJKEHA pPe3aHKa.

2. Bropa (II) rpyna nauMeHTH TpPeTHPAaHH CO
TpancruiantaTu (split thickness grafts).

Bo oBaa rpyma, npuMeHeTaTa peKOHCTPYKIIHja Ce COC-
TOU O] alUTMKAIlMja HAa KOYKHHU TPAHCIUIAHTATH CO JIe-
nyMHa JeOennHa Ha Koxka. Pasnmkara, Koja ce peruct-
pupa Mery BpeIHOCTHTE Ha caTypalnyja Ha pe3aHKa Ha
paka, Kaj BpEAHOCTHTE OJ - HyATHOT, 7. u 30. zeH e
CUTHU()MKAHTHA, CO TECT Ha MOBEKEKpaTHa criopenoa,
pa3nukaTa ¢ cirHH()UKaHTHA Mel'y HylITa JCHOT U Cell-
MHOT JieH. Pa3nukara, Koja ce perucTpupa Mery Bpe-
HOCTUTE Ha caTypalfja Ha THPII Ha HOTa, Kaj BPEIHOC-
TUTE HYNTHOT, 7. 1 30. 1eH e curHu(UKaHTHA, CO TECT
Ha TOBEKEKpaTHa Criopenoda, pa3inkara ¢ CUTHU(HKAHT-
Ha Mery HyJITHOT U CEIMHOT JCH.

Pasnukara, koja ce peructpupa Mery BpeIHOCTHTE Ha
caTypalja Ha THPII Ha paka, HyaTuoT, 7 1 30 JeH e cur-

HU(UKAHTHA, CO TECT Ha IMOBEKEKpaTHa criopenda, pas-
JIMKATa € CTATUCTHYKH CUTHU(UKAHTHA MEl'y HYJITHOT
U ceIMUOT AeH, HynTuoT u 30. neH, ceAMHOT U TpHU-
€CETTHOT JCH.

Paznmkara, koja ce perucTpupa Mery BpeIHOCTHTE Ha
caTypallvja Ha pe3aHKa Ha HOTa, Kaj BPeJHOCTUTE HYJI-
trot, 7 1 30 JieH € CHTHU(HUKaHTHA, CO TECT Ha IOBEKe-
KpaTHa criopenda, pa3inkaTa € CUTHHU(HKAHTHA Mery
HYJATHOT JE€H W CEeAMHUOT JeH, HynTuoT u 30. neH,
CCAMHOT U TPUECCTTUOT JCH.

Paznmkara Ha TpOCEYHUTE BPEAHOCTH Ha caTypamnyja
CO KHCJIOpOJ Mel'y TallMeHTHUTE CO Pe3aHKa Ha paka 1
THUPII HAa paKa HyJITHOT JIeH ¢ HECUTHU(HUKAHTHA.
Pa3nmkata Ha TPOCEYHUTE BPEAHOCTH Ha caTypanyja
CO KHCJIOPOJ Mel'y MallueHTUTE CO Pe3aHKa Ha paka 1
TUPII Ha paka Mo 7 JeH ¢ curHu¢ukanTHa. Pasnukara
Ha MPOCEYHHTE BPEIHOCTH HA caTypaldja co KUCIO-
poa Mery MallMeHTUTE CO Pe3aHKa Ha paka M THPII Ha
paxa 1o 30 nen e curHudukanTHa. Pasnukara Ha mpo-
CCYHHUTE BPEIHOCTH HA CaTypalyja co KHCIOPOI Mery
MAAEHTUTE CO pe3aHKa Ha HOTa W THPII Ha HOTa-HYII-
THOT JIeH ¢ HecurHugukaHTHa. Pa3nmukara Ha mpoced-
HUTE BPETHOCTH Ha caTypalldja co KUCIOpO Mery ma-
IIUCHTHTE CO pe3aHKa Ha HOTa M THUPII Ha HOTa MO 7
JIcH ¢ curHu(uKkanTHa. Pa3nmukara Ha IPOCEYHHUTE BPEI-
HOCTH Ha caTypaluja co KHCIOpOJ Mely MallMeHTUTe
CO pe3aHKa Ha HOTra W THpHI Ha Hora 1o 30 jaeH e cur-
HU(HUKAHTHA. VICIUTYBamkETO HA OKCUTCHAIIN]aTa Ha TKHU-
Bara co MH(ppampBeHa CIeKTPOCKONHYja TIOKaXKa 3Hauaj-
HOCT Kaj JOJTHUTE EKCTPEMUTETH IIPU MIPHMEHA Ha pe3aH-
KM, CTIOPEAEHO CO IIPHMEHa Ha KOKEH TPAHCIUIAHTAT.

Kityunu 360poBH: OKCHMETpHja, pe3aHKa, TPAHCIUIAHTAT

Introduction

Infrared spectroscopy is a non-invasive technique that
enables monitoring of tissue oxygenation and perfusion
[1]. This method is safe and reliable in examining the
success in flaps, especially in examining the microvas-
cular flap thrombosis, which compromise the success
of the flaps [2,3], and thus, it is an alarm for a prompt
response by the surgeon (Figure 1). For example, in a
venous occlusion, larger quantities of deoxygenated
blood [4], and a greater volume of blood are detected. It
can detect changes in tissues oxygenation in deeper layers
[5]. Oximetry is one of the better modes of monitoring
flaps and skin grafts in the preoperative, intraoperative
and postoperative period. Thrombosis, being the main
cause for flap failure, is usually monitored clinically,
and at the onset of the first symptoms, actions are taken
to eliminate them, whether conservative or surgical.
With the aid of an oximeter, it is possible to detect the
decrease in tissue oxygenation even in the first phase.
Determination of tissue oxygenation and hemoglobin
concentration are regulated by the difference in inten-
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sity between the emitted and absorbed light in a speci-
fic wavelength established according to Beer-Lambert
law postulates. The magnitude is determined by the
emitted light intensity equivalent to the quantity of the
substance and the amount of the absorbed light from
one unit of the same substance. This is defined as the
coefficient of absorption, and this factor varies depen-
ding on the wavelength of light and on the structure of
the substance. The deepness of light penetration across
the substance is proportional to the mean distance of
photons penetration through the tissue. Transmission
of light through the tissue is determined by the reflec-
tion, fragmentation i.e. dispersion and the absorption
effects of the tissue. Reflection is a function between
the angle at which the light falls and the regularity of the
surface of the tissues on which the light falls. Reflec-
tion is decreased by increasing the wavelength, which
goes in favor of infrared light instead of to visible
light. Dispersion depends on the composition of the
tissue, while absorption depends on the composition of
the tissue molecules that will came across in the route
of light. Beyond 1300 nm, water (H,O) absorbs all pho-
tons in the length of several millimeters, with an inter-
mediate high value between 950 and 1050 nm increasing
light dispersion, and more intense absorption portions
of hemoglobin prevent further effective transmission of
light. In the range of 700-1300 nm, infrared light pe-
netrates the biological tissue several centimeters. Within
the scope of infrared light, the light-absorbing molecu-
les in the tissue are metallic complexes: hemoglobin,
bilirubin, and cytochrome. The absorption spectrum of
deoxyhemoglobin (Hb) ranges between 650-1000 nm,
oxyhemoglobin (HbO,) values range between 700-1150
nm, and cytochrome oxidase aa3 (Caa3) has a wide
peak in 820-840 nm. The wavelengths of infrared light
used in commercial devices are chosen to be sensitive
to these biologically important chromophores; they
generally use wavelengths between 700 and 850 nm,
where the absorption spectra of Hb and HbO, are
hugely divided and have minimal overlaps with H,O.
As noted earlier, the absorption of infrared light in the
tissue is determined by the Beer-Lambert law that co-
nnects the pathway of infrared light to the concentra-
tion and absorption spectrum of the tissue and is con-
ventionally written as:

AA=Lxpn

Where A is the amount of light attenuation, L is the di-
fferential path of the photons through the tissue, and p
is the absorption coefficient of the chromophore X.

In general, the amount of light received by the detector
shows the amount of oxygen bound to hemoglobin in
the blood. Oxyhemoglobin absorbs more infrared light
than red light, while deoxygenated hemoglobin absorbs
more red light than infrared light. By comparing the

quantities of red and infrared light received on the de-
tector, the instrument can calculate SpO, (Figure 2).
Taking into consideration that the application of these
measurements of oxygen saturation in our study was to
indicate the oxygenation of the flaps, and respectively
skin transplants, due to the limitations of this measu-
ring instrument to determine the deep perfusion of the
tissues (Figure 3), a color Doppler (i.e. Doppler ultra-
sound) can furthermore be used to determine the cir-
culation in the major blood vessels of the limbs.

Material and methods

The study was performed at the University Clinic for
Plastic and Reconstructive Surgery in Skopje, Republic
of Macedonia. It was a randomized prospective study
that included two groups of subjects, with 30 patients
each. Each patient was required to sign a permission
for reconstructive surgery and an informed consent for
participation in the study. A specially designed ques-
tionnaire (non-standardized) was filled in for all patients.
1. First group (I) of patients treated with flaps.

In this group a type of reconstructive technique with
skin flaps or complex flaps was applied.

2. Second group (II) of patients treated with skin
grafts (split-thickness skin grafts).

In this group the applied reconstruction involved appli-
cation of skin grafts with partial thickness.

The study included patients with defects of the skin and
soft tissues, who had an indication for reconstructive sur-
gical procedure.

These patients were excluded from the study: children
under 14 years of age, adults over 75 years old, patients
with systemic diseases that could have impact on the
results of reconstructive interventions and patients with
bone-like surface defect without periosteum as contra-
indication for skin grafting.

The results of the reconstructive procedures according
to the objectives set were clinically analyzed into three
periods: preoperative, postoperative day 7 and postope-
rative day 30. The following examinations were carried
out: determination of oxygen saturation of the blood and
tissues in the flaps, pre- and postoperatively (day 7 and
day 30), as well as in the skin grafts pre- and postope-
ratively (day 7 and day 30), using infrared spectrosco-
py, i.e. determining oxyhemoglobin concentration.

Results

The average preoperative saturation level in the arm
flap was 95.3+2.3, after 7 days it decreased to 89.2+1.3,
and on day 30 it increased to 95.5+2.0 (Table 1).

The average preoperative saturation level in the leg
flap was 96.7+1.4, after 7 days it declined to 89.7+1.1,
and on day 30 it increased to 93.2 + 2.0 (Table 1).

The average preoperative saturation level in the split-
thickness skin graft (STSG) to the arm was 96.9+1.1,
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after 7 days it dropped to 82.4£1.9, and on the 30™ day
it rose to 88.9+1.1 (Table 1).

The average preoperative saturation level in the split-
thickness skin graft (STSG) to the leg was 96.1+1.4,
after 7 days it dropped to 83.3+0.9, and on the 30" day
it rose to 88.9+1.0 (Table 1).

The registered difference between the saturation level

in the arm flap on zero day, day 7 and day 30 accor-
ding to the ANOVA test was statistically significant for
p<0.05 (p=0.000000). The Tukey HSD test, a multiple
comparison test, that aims to detect which difference
(among multiple) is "credited" for the overall score,
showed statistically significant difference between the
zero day and the seventh day for p<0.05 (p=0.000119).

Table 1. Average tissue oxygen saturation (SpO,) in arm and leg flaps, and split-thickness skin graft (STSG) to the arm and leg

preoperatively, and day 7 and day 30 postoperatively

Localization/tissue saturation - SpO, average number Stand.dev. minimum maximum
Preoperatively
Arm flap 95.33333 15 2.257263 92.0 99.0
STSG to the leg 96.66667 15 1.447494 93.0 98.0
STSG to the arm 96.875 16 1.087811 95.0 98.0
Leg flap 96.14286 14 1.406422 94.0 99.0
Postoperatively - day 7
Arm flap 89.20 15 1.264911 87.0 91.0
STSG to the leg 89.73333 15 1.099784 88.0 92.0
STSG to the arm 82.43750 16 1.860779 80.0 88.0
Leg flap 83.28571 14 0.913874 82.0 85.0
Postoperatively - day 30
Arm flap 95.53333 15 2.03072 89.0 98.0
STSG to the leg 93.20 15 11.98332 50.0 98.0
STSG to the arm 88.86667 15 1.12546 87.0 90.0
Leg flap 88.92857 14 0.99725 87.0 90.0

The registered difference between the saturation level
in the split-thickness skin graft (STSG) to the leg on zero
day, day 7 and on day 30 according to the ANOVA test
was statistically significant for p<0.05 (p=0.033642).
The Tukey HSD test, a multiple comparison test, that
aims to detect which difference (among multiple) is
"credited" for the overall score, showed statistically
significant difference between the zero day and the
seventh day for p <0.05 (p=0.025639).

The registered difference between the saturation level
in the split-thickness skin graft (STSG) to the arm on
zero day, day 7 and day 30 according to the ANOVA test
was statistically significant for p<0.05 (p=0.000000).
The Tukey HSD test, a multiple comparison test, that
aims to detect which difference (among multiple) is
"credited" for the overall score, showed statistically sig-
nificant difference between the zero day and the seventh
day, between the zero and day 30, and between the
seventh and thirtieth day for p<0.05 (p=0.000130).

The registered difference between the saturation level
in the leg flap on zero day, day 7 and day 30 according
to the ANOVA test was statistically significant for
p<0.05 (p=0.000000). The Tukey HSD test, that aims
to detect which difference (among multiple) is "credi-
ted" for the overall score, showed statistically signifi-
cant difference between the zero day and the seventh

day, between the zero and day 30, and between the
seventh and thirtieth day for p<0.05 (p=0.000123).
There was a statistically insignificant difference in the
average oxygen saturation between patients with arm
flap and split-thickness skin graft (STSG) to the arm
on zero day (p>0.05).

There was a statistically significant difference in the
average oxygen saturation between patients with arm
flap and split-thickness skin graft (STSG) to the arm
after day 7 (p<0.05) (p=0.000004).

There was a statistically significant difference in the
average oxygen saturation between patients with arm
flap and split-thickness skin graft (STSG) to the arm
after day 30 (p<0.05) (p=0.000015).

There was a statistically insignificant difference in the
average oxygen saturation between patients with leg
flap and split-thickness skin graft (STSG) to the leg on
zero day (p>0.05).

There was a statistically significant difference in the
average oxygen saturation between patients with leg
flap and split-thickness skin graft (STSG) to the leg af-
ter day 7 (p<0.05) (p=0.000005).

There was a statistically significant difference in the
average oxygen saturation between patients with leg
flap and split-thickness skin graft (STSG) to the leg after
day 30 (p<0.05) (p=0.000071).
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Comparison of tissue oxygen saturation

a

Fig. 1. (a, b, ¢c) Demonstration of pulse-oximeter measurements intraoperatively

Fig. 2. Schematic representation of the measurement

Fig. 3. Probe used for pulse oximeter

The average preoperative saturation level in the arm
flap was 95.342.3, after 7 days it decreased to 89.2+1.3,
and on the 30™ day it rose to 95.5+2.0.

The average preoperative saturation level in the leg
flap was 96.7+1.4, after 7 days it declined to 89.7+1.1,
and on the 30" day it rose to 93.2+2.0.

The average preoperative saturation level of split-
thickness skin graft (STSG) to the arm was 96.9 £1.1,
after 7 days it dropped to 82.4%1.9, and on the 30" day
it rose to 88.9+1.1.

The average preoperative saturation level of split-thick-
ness skin graft (STSG) to the leg was 96.1+1.4, after 7

days it dropped to 83.3+0.9, and on the 30" day it rose

to 88.9+1.0.

A significant difference was registered between satura-
tion levels in the arm flap on zero day, day 7 and day 30,
and the multiple comparison test showed a significant
difference between the zero day and the seventh day.
A significant difference was registered between the sa-
turation levels of split-thickness skin graft (STSG) to the
leg, on zero day, day 7 and day 30, and the multiple com-
parison test showed a significant difference between the
zero day and the seventh day.

A significant difference was registered between the satu-
ration level of split-thickness skin graft (STSG) to the
arm, on zero day, day 7 and day 30, and the multiple com-
parison test showed a statistically significant difference
between the zero day and the seventh day, the zero day
and the 30" day, and the seventh and the thirtieth day.
A significant difference was registered between the
saturation levels in the leg flap, on zero day, day 7 and
day 30, and the multiple comparison test showed a
statistically significant difference between the zero day
and the seventh day, the zero day and the 30" day, and
the seventh and the thirtieth day.

The difference in the average oxygen saturation between
patients with arm flap and split-thickness skin graft
(STSG) to the arm on the zero day was insignificant.
The difference in the average oxygen saturation between
patients with arm flap and split-thickness skin graft
(STSG) to the arm after day 7 was significant.

The difference in the average oxygen saturation between
patients with arm flap and split-thickness skin graft
(STSG) to the arm after day 30 was significant.

The difference in the average oxygen saturation between
patients with leg flap and split-thickness skin graft
(STSQG) to the leg on the zero day was insignificant.
The difference in the average oxygen saturation between
patients with leg flap and split-thickness skin graft
(STSG) to the leg after day 7 was significant.

The difference in the average oxygen saturation between
patients with leg flap and split-thickness skin graft
(STSG) to the leg after day 30 was significant.
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Discussion

Oximetry for experimental objectives is utilized pri-
marily for postoperative monitoring of flaps. In this
study, a modification was made with a comparative
analysis between flaps and skin grafts. The results we
obtained in 95% correspond to similar studies related to
flap monitoring. Scheufler et a/. demonstrate monitoring
of pedicle TRAM flaps in breast reconstruction, where
the values of tissue oxygenation in the first seven days
dramatically fall, but normalize completely by day 30 [6].
Holzle et al. illustrate measurements of oximetry, which
show that 15% of the flaps have an early detection of
thrombosis within the blood vessels in the flap, before
the onset of clinical symptoms [7]. Kamolz et al. veri-
fy that reducing the oxygenation in the tissue of the flap
is followed by an occlusion of the arterial vessel in the
pedicle of the flap, while the reduced oxygenation in
the skin grafts in the later postoperative period is due to
the formation of an abundant connective tissue, which is
less oxygenated [8]. Edwards et al. apply oximetry in
delayed pedicle flaps, for their early separation and thus
shortening the surgical procedure, as well as reducing
the complications related to the flap survival [9]. Lin et
al. with the application of oximetry in the monitoring
of the flaps have increased by about 20% the survival
rate of the flaps [10].

Conclusion

Assessment of tissue oxygenation with infrared spec-
troscopy showed better results in the lower limbs with
application of flaps compared to application of a skin
transplant.
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Case report
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Abstract

Introduction. Congenital cardiac ventricular aneurysm
is a rare cardiac malformation, defined as a protrusion
from the left ventricular cavity with a wide connection
and without contractility, which may be presented with
anakinetic or dyskinetic movement during systole.
According to a recent review congenital left ventricular
aneurysms are asymptomatic in 41.8% of patients.
Case report. In this case report we present a 20-year-
old male with a rare apical aneurysm on the left ventricle.
This patient was treated by a multidisciplinary team at
the UC of State Cardiac Surgery in Skopje. At PCI there
was no significant stenosis in coronary arteries. MR
revealed a giant left ventricular apical aneurysm. The
surgical method that we performed was aneurysmecto-
my by Dorr technique. After 7 days the patient was in
a good condition and was dismissed from the hospital.
Conclusion. This is the first patient with congenital
left ventricular aneurysm treated surgically in a public
health institution in the Republic of Macedonia.

Keywords: congenital LV aneurysm, ventricular
tachycardia, heart failure, arrhythmia, aneurysmectomy

AncrTpakr

Bogen. Kapmujana KoHreHUTaIHA BEHTPUKYJIapHa aHEB-
pu3Ma e petka mMaindopmaiuja, nepuHIpaHa Kako HC-
NakHyBame (MPOTPy3Hja) Ha SHIOT Ha JieBaTa KOMOPa,
KOj € 03 KOHTPaKTHIHOCT W/WJIH MOXeE Jia Ce MPE3CH-
THpPA CO AKUHETHYHO W/WIN TUCKHHETHYHO IBIIKCHC
Ha CPLETO 3a BpeMe Ha CHCTOJA.

KonrennTamHuTe ICBOBEHTPHUKYIAPHU aHEBPH3MH CE€
acUMITOMATCKU Kaj 41,8 IpOIeHTH 0] MallUueHTHUTE.
IIpuxa3s Ha cayyaj. Bo oBoj mpukas Ha cllydaj € Omu-

Correspondence to: Sasko Jovev, PHI University Clinic of State
Cardiac Surgery-Clinical Center “Mother Teresa” Skopje, R. Macedonia;
E-mail: jovev99@yahoo.com

IIaHa peTKa aluKajJHa aHeBpHU3Ma Ha JIEB BEHTPHUKYJI
kaj 20 roguIHO MOMYE, KO€ MPEeKy MYJITHAUCUIUILIU-
HapeH NpHcTan Oelle Xupypiiku tpetupad Ha YK 3a
JIp’kaBHA Kapauoxupypruja-Ckorje.

Ha xoponaporpadckuot Hao  He Ousie eBUICHTUPAHU
CTCHO3M Ha KOPOHAPHUTE KPBHHU CAJJOBU.

Kaj manueHnToT Oeie HampaBeHa W MarHeHTHa Pe3o-
HaHIIA Ha CpIle, Ha KOja ce eBUICHTUPA JICBOBEHTPHKY-
JlapHa TUTAaHTCKAa alMKajiHa aHeBpu3Ma. OmepaTuBHA-
Ta TEXHUKA CO KOja C€ PelIH CIIy4ajoT € aHHUBPE3MEK-
tomuja 1o Jlop.

o cexymaHeBHa XOCTUTAIM3aIM]ja, TAMEHTOT BO J00-
pa 3apaBcTBeHa coctoj0a ja HamymTn KinHuMkata 3a
IpXaBHA KapAXOXUpypruja Bo CKoje.

3akiy4ok. 3HAUEHETO Ha OBOj IIPUKA3 Ha CIy4aj € BO
TOA IITO OBA € MpPB MALUCHT CO KOHT'CHUTATHA AHEB-
pH3Ma Ha JIeB BEHTPHKYII, KapAHOXUPYPIIKH TPETHPAH
BO JaBHOTO 37JpaBCTBO BO PemyOnuka Makenonuja.

Kayunu 360poBu: Konrenuranna JeBOBEHTPUKYIIapHA
AHEeBpI3Ma, BEHTPHKYJIapHa TAXUKap/Hja, cpIeBa cIadocT,
ApUTMHHU, AaHEBPU3MEKTOMHU]a

Introduction

Congenital left ventricular aneurysm was described for
the first time in 1816.

It is a rare cardiac malformation, defined as a protrusion
from the ventricular cavity with a wide connection (ra-
tio of the connection to the body of the anomaly >1)
and without contractility, which may be presented with
akinetic or dyskinetic movement during systole.

Left ventricular aneurysms (LVA) can be associated
with heart failure, arrhythmias, systemic embolization,
coronary artery stenosis and sudden death due to ven-
tricular rupture.

According to a recent review congenital left ventricular
aneurysms are asymptomatic in 41.8% of patients [1-3].
Ventricular aneurysms are among many complications
that may occur after a heart attack.
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Ventricular tachycardia may be present in 18.4% of
patients with LVA.

Treatment of ventricular tachycardia (VT) in patients
with congenital aneurysms is usually complex-multi-
disciplinary and involves electrophysiological monito-
ring or cardiac surgical intervention [4].

In this case report we describe a rare apical congenital
aneurysm in a young, 20-year-old male patient, who was
successfully surgically treated with a multidisciplinary
approach at UC of State Cardiac Surgery in Skopje.
The three main indications for surgery of left ventricu-
lar aneurysm are angina (40%), cardiac failure (35%),
and arrhythmias (10%) [5,6].

Case report

A 20-year-old male, with anamnesis for chest pain,
dyspnea, palpitations and dizziness, was admitted at
UC of State Cardiac Surgery in Skopje for cardiac
surgical intervention - aneurysmectomy.

He had no family history of sudden death, ventricular
arrhythmia or cardiomiopathy. The patient had no
additional diseases and no allergic reactions to food
and drugs.

The first symptoms started in November 2015, when
the patient presented with chest pain and was admitted
to the Clinical Hospital in Tetovo. Coronarography was
then performed, and it showed no significant stenosis
of coronary arteries.

Since symptoms persisted for 3 months the patient was
admitted to the University Clinic of Cardiology, Clini-
cal Center “Mother Teresa” in Skopje.

On admission the patient had irregular heart rhythm
with monomorphic ventricular tachycardia VT and a
ventricular rate of 220 bp/min.

The patient was admitted to ICU where transthoracic
echocardiogram was performed showing EF- 53%
(Simpsons), LVEDd- 55 mm, LVEDs- 40 mm, RV-26
mm, LA-32 mm, Ao-31 mm, and hypokinesia of the
middle and distal part of IVS and apical dyskinetic
part of apex of left ventricle was also described. With
this TTEcho Takotsubo cardiomyopathy-was excluded.
In order to exclude structural cardiac abnormalities, car-
diac magnetic resonance imaging was performed that
showed a left ventricular giant apical aneurysm.

After establishing the diagnosis, electrophysiological
examination was performed in order to determine the
origin of the VT and catheter ablation was done. It was
also decided to implant a subcutaneous implantable
cardioverter - defibrillator (ICD).

After the patient was stabilized and having in mind the
cardiologist’s recommendations, he was prepared for
cardiac surgery- aneurysmectomy.

When the patient was admitted to the UC State Cardiac
Surgery, he was clinically evaluated with new echocar-
diography where no intracavity thrombotic mass was

seen. He was again evaluated for the apex of the left
ventricle where a giant aneurysm was located.

The ECHO showed that the left ventricle was remode-
led with normal global systolic function, valves were
morphologically normal, not stenotic and with normal
flow. There was no pericardial effusion.

X-ray (AP/LL) was normal with no pleural effusion,
myopathic heart and correct position of ICD. Dental
check was normal, lung capacity was within normal ran-
ge, and biochemistry findings were normal.

After a complete preoperative clinical evaluation the pa-
tient was operated in OETA, with central venous cathe-
ter, arterial line for monitoring the vital parameters. Trans-
esophageal echosonography was used intraoperatively.
The surgical technique that we used was aneurysmec-
tomy according to Dorr. Sternotomy, cannulation and
aneurism identification was first performed (Figure 1).
We continued with incision in the middle of the
aneurysm (Figure 2). We continued with Dacron inser-
tion (Figure 3) and double suture closure (Figure 4).

- ; = § y
Fig. 2. Resection of dyskinetic and akinetic LV

During the surgery we performed TEE intraoperatively
and there was no air in the heart cavity. There was a
good contractility of the heart apex. After that we sto-



198

Congenital left ventricular apical aneurysm in 20-year-old male

Fig. 4. Two lined sutures and closure of the heart an after
going out from CPB.

pped CPB without inotropic support; we performed
sternum closing and suturing. After the surgical inter-
vention the patient was extubated in ICU only one
hour after surgery. Drainage was 200 ml and we re-
moved the tubes after 24 hours. On the third postopera-
tive day we sent the patient to the Cardiac Surgical
Department with TA -120/70 mmHg, with sinus rhythm,
and saturation of 98% (spontaneous breath).

On the 7th postoperative day the patient was in a good
physical condition, with stable sternum, without epicar-
dial wires for pacemaker and with properly healed
wounds. He was dismissed from the PHI University
Clinic of State Cardiac Surgery-Clinical Center “Mother
Teresa”, Skopje, R. Macedonia.

Histopathological report included microscopic analysis
showing hypertrophic fibrotic endocardium, under which
the myocardium was changed with fibrotic tissue, and
at some parts myocytes with hypertrophy were seen.
This was in agreement with the changed myocardium
by the aneurysm, probably from congenital origin.

Discussion

The prevalence of congenital LV aneurysm is less than
0.34% in adult population, although there is a lack of
epidemiological data. The aneurysm is typical, located
at the apex and is asymptomatic. It can be presented
with serious complications such as supraventricular and
ventricular arrhythmias, tamponade, cardiac rupture or
sudden cardiac death. It has a large neck with a fibrous
wall, and paradoxical motion. The LV diverticulum
has predominantly a narrow neck and no paradoxical
motion. It can also be detected in children, mostly as a
part of Cantrell’s pentalogy. These characteristics were
present in our patient and they helped us to diagnose
the aneurysm using echocardiography and MRI. In
cases with an aneurysm, we can often see myocardial
torsion and LV ejection fraction that is reduced.
Diagnosis and treatment of LVA are often a challenge [7].
In this case report we have described a patient with a
left ventricular apical aneurysm without coronary di-
sease and without acute coronary syndrome in the anam-
nesis. The coronary angiography was clear. These data
were suggestive of an aneurysm. Surgical treatment
was indicated in the already diagnosed patient who had
chest pain and malignant ventricular arrhythmia [8,9].
The purpose of the surgery is to correct the size and
geometry of the left ventricle, which can reduce wall
tension pressure and improve the pump function, func-
tional status and survival of the patients.

The congenital aneurysm has a wide neck with a fib-
rous wall and paradoxical movement, dyskinesia. On the
other side, the diverticulum has a thin neck, muscular
wall and synchronous contraction with the left ventricle.
The congenital aneurysm is often isolated, and the
diverticulum is a part of the so-called Cantrell’s penta-
logy. In our case there was no synchronous contraction
with the left ventricle.

In general, the left ventricular diverticulum has a more
benign prognosis.

The left ventricular congenital aneurysm is often asso-
ciated with thromboembolic complications. Our patient
had no coronary syndrome in the anamnesis and no
changes at coronarography. There was a change in the
left ventricular geometry, with small myocardial torsion
and slight reduction in the ejection fraction, which in-
creased after the surgery.

Cardiac surgery resection of the ventricular aneurysm
was performed because of the persistence of clinical
chest pain in spite of ICD implantation.

Dorr’s surgery technique is a safe and effective method
for akinetic and dyskinetic parts of the heart.

In a historic way of view with a small modification, the
method includes placing of endovascular patch through
ventriculotomy with cutting fibrotic part of akinetic/
dyscinetic tissue. Thus, reduction and remodeling of
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the size and geometry of the left ventricular is made,
obtaining an elliptic shape of the ventricle.

It has to be emphasized that this patient is the first case
with aneurysm of the left ventricle of the heart which
was surgically treated in a public health institution in
Macedonia.

In spite of the small number of patients with diagnosis
of LVA, the importance of treating aneurysms of the
left ventricle is huge because they are associated with
heart failure, arrthythmias, systemic embolization, corona-
ry artery stenosis and sudden death due to ventricular
rupture. Punctual diagnosis and appropriate treatment
usually increase the survival of the patient [10-12].
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Abstract

Introduction. Various risk factors specific for patients
with Crohn’s disease (CD) can influence on the outco-
me of the surgical treatment, that is, the onset of com-
plications in the postoperative period. Our hypothesis
was that those risk factors associated with further
postoperative complications can be elevated levels of
preoperative laboratory inflammatory markers such as
white blood cells-WBC and CRP values, anaemia,
phlegmon of the anterior abdominal wall, preoperative
interintestinal abscess and positive resection margins.
Case report. We are presenting a case of a patient who
was surgically treated as emergent patient for Crohn’s
disease. He underwent through the standard preoperative
clinical protocol, which includes complete preoperative
biochemical blood and urine analysis with inflamma-
tory parametars (white blood cell count-WBC and C
reactive protein-CRP), total protein albumin and he-
moglobin levels and ultrasound of abdomen. The re-
sults showed anemia, hypoproteinemia, and elevated
CRP levels. Intraoperative findings showed presence
of intraabdominal abscess and mild leukocytosis. After
the primary surgery, on the 8™ postoperative day under
a susspicion of anastomosis dehiscence, with a clinical
presentation of acute abdomen we set an indication for
revision. The revision confirmed the assumed complication.
Conclusion. The determination of certain preoperative
and intraoperative factors that may be associated with
the onset of postoperative complications can help in
their optimization in order to reduce postoperative
complications in patients with Crohn's disease.

Keywords: Crohn’s disease, risk factors, complications
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Ancrpakr

Bogen. Kaj mamumentute co KponoBa 0Gonect (KB)
MOCTOjaT pa3auYHd (PaKTOPH Ha PU3HK, MOBP3aHU CO
camara 00JIeCT, KOM MOXeE J1a BIMjaaT BP3 UCXOAOT Of
XUPYPUIKMOT TPETMaH, OJHOCHO Bp3 HACTaHYBambE
KOMIUIMKALlMU BO [IOCTONEPaTUBHUOT nepuoa. HamaTa
XHrnotesa Oellle Jeka TOKMy THE PU3HUK (hakTopH, aco-
IIUPaHK CO HATAMOIIHUTE TOCTONEPATUBHNA KOMILIHKA-
uH, 01 MOJKeJIe J1a ce TIOKaueHUTE HUBOA Ha MpeJIore-
paTUBHUTE OMOXEMHCKU MH(IAMAaTOPHU MapKepH, KaKo
mrTo ce Opojor Ha Oenu kpBHU KieTku-WBC, u  Hu-
Boara Ha Il peaktuBHHOT mpotenH-1[PII, anemwujara,
MPUCYCTBOTO Ha (hIIETMOHA HA TPEIHUOT aOIOMHHAJICH
SHJ, TIPEAONEPATHBHOTO MOCTOCHE HHTEPUHTCCTUHAIHH
aICleCH U MO3UTUBHUTE PECEKLIUCKU MaprUHU.
IIpuka3z Ha cay4daj. Bo oBoj Tpya, mpe3eHTHpame
city4aj Ha mauueHT co Kb, mpuMeH Kako UTeH MalueHT
W Xupypuiku Tpetupas. Kaj manueHtoT Oea HampaBe-
HU CTaHJApJHUTE NPeJONEepPaTUBHU KOMIUIETHH OHOXe-
MHUCKU aHaJIM3HM HA KPBTA M ypUHATa, CIIOpel KIUHHY-
KHOT IIPOTOKOJ, KOM BKITy4dyBaaT MH(IAMAaTOPHHU Tapa-
Metpu (Opoj Ha Oenu kpBHU KieTku-WBC u HUBOA Ha
LI peaxtuBen npoteun LIPII), mpoTernHorpam co BKyII-
HU NIPOTEHHH U aTOYMUHH, XeMOTTIOOMHCKH KOHIICHTpa-
MM U yATpasBy4eH Iperien Ha adbmomeHnor. Pesyn-
TaTHTE MMOKa)kaa aHEeMHja, XUIONPOTEHHEMU]ja, JIECHA
JeykouuTosa u nokadenu Husoa Ha LIPII. MuTpaomne-
PATUBHHUOT HAO] TTOKaka IMPHCYCTBO HA HHTPaa0I0MH-
HajleH arcuec. Ha ocMuOT mocromepaTHBEH J€H, ce
MOCTAaBU MHAMKALIMja 32 XUPYpIIKa PeBU3HUja, MOPaIU
COMEHEBamE 3a JEXMCICHIMja Ha aHacTOMOo3aTa O
NPUMapHUOT XUPYPIIKU 3adaT, Moa KIMHHYKA CITUKA
Ha aKyTeH abjoMeH. PeBusujaTa ja moTBpAM MpeTnoc-
TaBeHaTa KOMIUIMKAIIY]a.

3akiy4ok. JleTepMUHHUPAmETO HAa OJpPENeHU Mpenore-
PaTUBHU, KaKO U UHTPAOIIEPATUBHU (HaKTOPH, KOU MOXKE
Jla CC aCOLMPAHH CO HACTAHYBAKETO HA MOCTONEPATHB-
HUTE KOMIUIMKALMK, MOKE Jla IIOMOTHE BO HMBHaTa
HaBpeMeHa ONTUMU3AIIH]ja, CO IIeNT PeAyIHParhe Ha TTOCT-
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OIePATHBHUTE KOMIUTHKAIMU Kaj marmeHTute co Kpo-
HOBa 00JIECT.

Kayunu 360poBu: Kponosa Gonect, pusuk (akropw,
KOMIUTHKAIIUH

Introduction

Crohn's disease (CD) is a chronic granulomatous infla-
mmatory disease of the gastrointestinal (GI) tract with
characteristic presentation of abdominal pain and dia-
rrhea. Complications of the disease may include for-
mation of intestinal fistulae or obstruction. This disease
usually affects the small intestine, colon or anus. Rarely
it can appear in other parts of the gastrointestinal tract
-stomach, esophagus and mouth and may exist at seve-
ral places simultaneously. Crohn’s disease is an idiopa-
thic disease and is believed to be a result of an imba-
lance between proinflammatory and anti-inflammatory
mediators. Unpredictable flares and remissions charac-
terize the long-term course [1-3]. Despite the signifi-
cant progress in the medical treatment of Crohn's disease
(CD), most patients require surgery. The combined
approach in the treatment of this disease including
drug treatment and timely surgical intervention, [4] is
the optimal treatment of this disease, thereby improving
the quality of patient's life and reducing the costs of
treatment [5]. The aim of the surgical treatment is to
achieve "long-lasting symptomatic reliaf”.

Nearly 70-90% of Crohn’s disease [CD] patients will
undergo at least one operation during the course of CD
[6,7]. Intestinal resection and surgery for perianal fis-
tulas are the most common procedures. Indications for
surgical intervention include obstruction, intra-abdominal
or perianal abscess, enterocutaneous fistulas, and com-
plex perianal disease. As medical therapies continue to
improve, it is important to chose carefully surgical the-
rapies [8]. The postoperative complication rate following
intestinal resection for CD is higher than for other be-
nign diseases, despite the fact that most patients with
CD are young and without significant comorbidities.
Postoperative septic complications, including anastomo-
tic leakages, enterocutanecous fistulae, and intraabdo-
minal abscesses, are especially troublesome, with inci-
dence rates ranging between 5% and 20% [9-11] and
are often the underlying causes of death following sur-
gery [12]. However, the risk factors for intraabdominal
septic complications [IASCs] which involve anastomotic
leakage, intraabdominal abscess, or enterocutaneous fis-
tula, still remain controversial. Some risk factors related
to higher rates of IASCs include the following: pre-
operative steroids use [13,14], preoperative abscess
[13,14], poor nutritional status [14,15], low albumin
levels [16], advanced age [17,18], immune-modulating
medications [19], the method of anastomosis [20], ope-

rating time [20,21], duration of symptoms leading to
surgery [22,23], and a colo-colonic anastomosis.
According to Yung et al. [24], there are certain risk
factors that influence on the postoperative outcome and
on the occurrence of complications in Crohn's disease
such as anemia and hypoproteinemia. According to
Fasio et al. [25] positive resection margins on the post-
operative histopathological analysis, affect the occu-
rrence of postoperative complications and so do the
duration of preoerative symptoms, poor nutritional status,
etc. Also, according to Y. Pennington et al. [26] and
Shental O. et al. [27], there are certain intraoperative
risk factors that have an impact on the occurrence of
postoperative complications as following: indication
for surgery, intraoperative diagnosis, type of surgery,
positive resection margins.

Aim

The aim of this paper was to present the case of a
patient with CD, subject to surgical treatment and post-
operative anastomosis related to intra-abdominal septic
complication. We are going to discuss about certain
perioperative conditions and parameters as possible
risk factors for IASCs.

Case presentation

We report a case of a 19—year-old male patient who
was presented as a medical emergency with severe
pain in the stomach and stop of stool and winds for
four days before admission to our hospital. From his
medical history we found out that six months
previously he was diagnosed with Crohn's disease
following colonoscopy with ileoscopy and biopsy,
after which CD was pathologically verified. Inital
symptoms were pain in the right lower quadrant of the
abdomen and diarrhea. The patient was treated with
Salofalc (Mesalazine) 1000 mg per day, divided in two
doses, for the past six months and had a considerable
amelioration of the symptoms until this episode.

Table 1. Preoperative laboratory values

CRP 64.7 g/L
Le 11,3x10%L
Er 2.95x10'%/L
Het 0.261 L/L
TP 47 g/L
Albumin 20 g/L
Hgb 80 g/L

On the day of admission the patient was afebrile and
looked severely ill. He underwent several diagnostic
procedures: native radiography of abdomen, which
revealed hydroaeric levels in formation; abdominal
ultrasonography, which showed distended small bowel
loops, without fluid in the abdomen, and finally compu-
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Fig. 1. Intraopertaive material

Fig. 2. Intraoperative material

terized tomography of the abdomen (CT) with intrave-
nous contrast, which confirmed obstruction in the re-
gion of the terminal ileum. From the biochemical blood
analyzes (Table 1) it is noteworthy mentioning mild
leukocytosis (11.3x10°/L), significant anemia (Hgb 95
g/l, RBC 2.93 x10"%, Het 0.261 L/L), hypoalbuminemia
(20 g/l) incuding low total protein level (47 g/l) and
elevated marker of inflammation (CRP 64 mg/dl). After
appropriate preoperative preparation and appropriate
fluid and electrolyte substitution, the patient was sent
to operating theatre. Intraoperative finding showed dis-
tended small bowel loops and a stenotic segment in the
area of the terminal ileum, adhered to the mesocolon
of colon ascendens. When we separated the mesocolon
from the bowel loops we found a festering collection
(Figure 1 and 2). It was followed by copious lavage of

the abdominal cavity and minimal bowel resection of
the stenotic segment with creation of ileocolo latero-
lateral manual anastomosis in two layers. On the 8th
day postoperatively, intestinal contents appeared out of
the abdominal drain, as well as fever and deterioration
of laboratory parameters in terms of increased infla-
mmation markers. We set an indication for revision.
Intraoperative finding was a dehiscence of the anasto-
mosis with development of diffuse peritonitis. We
made a lavage and created unipolar ileostomy. Two
weeks later the patient was sent home in good overall
health condition and proper functioning of the ileostomy.

Discussion

There is vast scientific debate about preoperative risk
factors which may affect postoperative IASC manifes-
tation in Crohn’s desease patients. In our case we en-
countered several of presumed risk factors-low total
protein as well as albumin levels, anemia, elevated CRP
levels and intraabdominal abscess.

During an acute phase response, such as active Crohn’s
disease, albumin levels can fall [28], thus low albumin
could be indicative of the disease state rather than
nutritional status alone. There are studies that found
albumin less than 3.0 mg/dL to be associated with an
increased risk of IASC [29,30]. Other studies using the
same cutoff value, albumin < 3.0 mg/dL, did not find a
similar association [31-33]. These results are further
complicated by a study including preoperative nutri-
tional supplementation in patients with an albumin less
than 3.0 mg/dL [31]. Moreover, albumin levels less than
3.5 mg/dL [34,35] and less than 4.0 mg/dL [36] were
reported to have no association with IASC. A recent
meta-analysis using many of these described studies
found a correlation with low albumin and increased
risk of IASC [37], but the definition of low albumin is
quite inconsistent in these studies making even the
pooled results difficult to determine. Yang et al. [24]
suggested a careful consideration of appropriate inter-
ventions aimed at correction of preoperative anemia in
most patients. Present guidelines recommend measure-
ment of hematocrit concentration as close as possible
to 28 days before the scheduled surgical procedure, and
subsequent investigation and intervention in patients
with anemia 38. Yang et al. support these guidelines
because anemia is the most significant preoperative
risk factor for morbidity. At least in elective surgical
cases, the treatment of preoperative anemia before
surgical intervention should be strongly considered.
Studies that investigated the presence of intraabdomi-
nal abscess at the time of surgery for Crohn’s disease
found these patients at an increased risk of IASC [29,
39-41]. In contrast, abscess was not associated with
abdominal complications in other studies [35,36]. Some
studies included abscesses that were drained preopera-
tively and found no association with abscess and post-
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operative IASC [36,42]. A meta-analysis which included
a large number of studies discussing intra-abdominal
abscess, found an increased risk of ITASC with intraab-
dominal abscess. Thus, the risk of IASC is higher when
an intraabdominal abscess is present, but the risk is likely
ameliorated if the abscess is drained preoperatively.

Conclusion

The accent should be on the preoperative detection of
the risk factors for IASC and preoperative preparation
of the patients, particularly nutritional supplementation
and abscess drainage. Furthermore, in patients with mul-
tiple risk factors that cannot be optimized preoperati-
vely, a diverting stoma should be considered instead
anastomosis as in the presented case.

Conflict of interest statement. None declared.
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Case report

HUMANPAPILLOMAVIRUS

INFECTION AND GENITAL COINFECTIONS

IN PATIENTS

WITH CERVICALINTRAEPITHELIAL NEOPLASIA AND CERVICAL CARCINOMA

HHOEKIIMN CO XYMAHIIAIIMJIIOMA BUPYC U JAPYI'M I'EHUTAJIHU KOMH®EKIIUN
KAJ MNAIIUEHTHU CO HEPBUKAJTHUMHTPAEIIUTEJIHU HEOIUIA3ZUU U LHEPBUKAJIEH

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

Abstract

Aim. This study aimed to examine the association bet-
ween human papillomavirus infection and genital co-
infections with cervical intraepithelial neoplasia/ cervical
carcinoma, and the correlation between human papillo-
mavirus (HPV) infections and other genital co infections.
Methods. A total number of 9579 patients underwent
liquid-based cervical cytology and histology verifications
during the period 2013-2016. ASCUS, CINI, CINII CIN
III, CIS or cervical carcinoma were considered abnor-
mal results from cervical PAP smear. Histological verifi-
cation was done only in the cases with cervical carci-
noma or adenocarcinoma. There were 2309 positive pa-
tients, who were compared to 5308 patients in the control
group with normal cytology on PAP smear. DNA was
isolated in all samples. It was then analyzed with
multiplex PCR, to confirm the presence of HPV DNA.
We used reverse hybridization for HPV genotyping at
HPYV positive samples, 763 samples were analyzed by
the method of Real time PCR for the presence of seven
sexually transmitted (STD) pathogens.

Results. The overall rate of HPV infection was 27.6%.
HPYV infection was most common in patients with CIS,
cervical carcinoma and adenocarcinoma (94.4 %, 98.0%
and 100%, respectively). The most common genotype
was HPV type, 16 in 30.1% of all patients, as self su-
fficient or in combination with other HPV type. The most
common genital coinfections were Ureaplasmaparvum
(UP), Ureaplasmaurealyticum (UU) and Chlamidia
trachomatis (CT), with statistically significant association
between HPV infections with UP, Mycoplasma hominis
MH and CT infections.

Conclusion. There is strong correlation between HPV
infection and cervical carcinomas. Associations between
HPV infection with Ureaplasmaparvum, Mycoplasma
hominis and Chlamydiatrachomatis can in part be
explained as a result of the coinfection, taking into

Correspondence to: Irena Aleksioska Papestiev University Clinic
of Obstetrics and Gynecology-Skopje, R. Macedonia; E-mail:
irenaaleks10@gmail.com

consideration that they share the same route of trans-
mission.

Infection with sexually transmitted pathogens is
associated with separate cytological diagnoses ASCUS,
CIN I, CIN II, but not with CIN III, CIS andinvasive
cervical cancer.

Keywords: HPV, coinfections, intraepithelial neoplasia,
carcinoma

AncrpakT

Henn. /Ia ce ucnura moBp3aHocTa Mely HH)EKIIUUTE
co xymaHn nanuioma Bupyc (XI1B) u npyru reauransau
KOMH(EKINH, CO LUEPBUKATTHUTE MUHTPACIIUTEIHU HEO-
IUTA3UHU/IIEPBUKATICH KapI[MHOM, Kako M Kopelaluja-
ta Mery XI1B nH(peknujaTa co Ipyrure reHuTaTH| KO-
UH(pEKINH.

Metoau. Ctyaujata BkiIyud 9579 manueHTH, Kaj Kou
Oca 3eMeHH UTOJIONIKH OPUCEBU W XUCTOJIOIIKH TIPH-
MEpOIIX O] TPJIOTO Ha MaTKaTa, BO nmepuoaoT oy 2013
10 2016 romguHa. AOHOPMATHH IIUTOJIOMIKY HAOH MPe/I-
Met Ha eBayanuja 6ea: ASCUS, CIN 1, CIN II, CIN 111
CIS (uepBuKaiieH KapiHOM In situ), HHBa3HUBEH Iep-
BUKAaJICH KapIMHOM. XHCTOJIOIIKa BepuduKamja oerre
IpaBeHa Kaj MalMeHTUTE CO IUTOJIONIKK HAoJ 32 HH-
Ba3WBCH LIEPBUKAJIICH KapIIMHOM/aIeHOKapImHOM. Vcrmi-
TyBaHaTa rpyna ja couumHyBaa 2.309 mauumeHTH co
AOHOPMAJIHH IUTOJOIIKK WM CO XHUCTOJOIIKY HAO/N,
1 THe Oea KOMITApaTUBHO aHAIM3Upanu co 5.308 marpeH-
TH CO HOPMAJIHU HaOJH, KOM ja COYMHYBaa KOHTPOJI-
Hata rpyna. Onx cute mpumepory Oemie H307IMpaHa
JIHK. Tlotoa Gemie HampaBeHa aHanmm3a co multiplex
PCR 3a norBpayBame npucyctso Ha JJHK ox XIIB.
Kaj XIIB mno3uTHBHHTE NpHMEpOIH Oelie oJpencH
tunor Ha XIIB co kopucreme Ha MeTogaTa Ha
peBep3Ha XuOpuauzanmja. 763 mnpumeponn Oea
aHanmm3upaHu co meronor Ha Real time PCR u 3a
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IPUCYCTBO HA HEKO]j O] CEIyM CEKCyalHO IPEHOCIUBH
(STD) marorenn.

Pesyararu. Bkynnara cranka Ha XI1B undexuuja us-
HecyBame 27,6%. Mcrata Oemre Hajuecta Kaj ma-
nuentku co CIS, nepBukangeH KapuuHOM WU CO ajie-
HokapruHoM (94,4%, 98,0% wmu 100% coonaseTHO).
Hajuectrnor m3onupan XIIB renotum, co cTamka on
30,1% Oemmre XIIB tum 16. HajuectnTe TreHHMTANHH KO-
nHpeknun, mak, oea Ureplasmaparvum (UP), Ureplas-
maurealyticum (UU) u Chlamydia trachomatis (CT),
IpH IITO C€ HaWJC HA CTATHCTHYKH CHTHH(HUKAHTHA
noBp3anocT Mery XIIB wHbeknujata 1 uHPEKIMHATE
co UP, Mycoplasma hominis (MH) u CT.

3akuryuok. [Tocron cunna xopenaruja mery XI11B nHpek-
LIUTE CO LEPBUKAIHUOT KapruHoM. [loBp3aHocTa, mak,
mery XIIB undexuuute, co undexmure co Ureaplas-
maparvum, Mycoplasma hominis u Chlamydia tracho-
matis, MOXe Jla € pe3yiTarT Ha KOWMH(EKIHja, 3eMaj-
KM O BO NPEABH[ 3a€IHUYKHOT I1aT Ha TPaHCMHCH]a.
WHpekuuuTe co CeKCyanaHO MPEHOCINBU MATOTEHU ce
ACOIIMPAHHM CO CIICITHUBE UTONOMKH AujarHoszu: ASCUS,
CIN I, CIN II, 5o He 1 co CIN III, CIS u co nHBa3uBeH
[EPBHUKAJIEH KapIIUHOM.

Kayunn 360opoBu: XI1B, konH(pEKIINH, HHTPACITHTEITHA
JIe3UH, KapLHOM

Introduction

Based on epidemiological and laboratory studies, the
humanpapillomavirus (HPV) is considered a primary
cause of uterine cervical cancers. The global preva-
lence of HPV in cervical cancers is over 99% which
actually means that all cervical cancers have HPV
infection [1]. Humanpapillomavirus is one of the most
sexually transmitted infections. Most cases of genital
HPV infections regress spontaneously, but some of
them persist for a longer period and progress to cer-
vical cancer, suggesting that other cofactors may
contribute to cancer occurrence after HPV infection.
Certain HPV types are considered as factors associated
with the persistence of HPV infection and progression
to cancer. There are several studies confirming the role
of genital coinfections in the development of CIN and
cervical cancer in HPV infected woman. It is the bio-
logical susceptibility for HPV infection and the immu-
nological ability for resolving this infection that can be
influenced and altered by the genital coinfections by a
manner of breaking the inborn protective mechanisms
against HPV infection. Chlamydia trachomatis is the
most frequently investigated and has demonstrated
association with HPV infection especially high risk
HPV, CIN and invasive cervical carcinoma [2-6]. The
role of Chlamydia trachomatis in cervical carcinogenesis
might be restricted to squamous cell malignancy [2,7].
In addition, Trichomonas vaginalis, Mycoplasma and

Ureaplasma species have been associated with HPV
infection and abnormal cervical cytology [8-11].

In this study tests for HPV DNA and for seven genital
coinfections were performed in patients with abnormal
cervical cytology in the obstetrics and gynecology out-
patient clinic, and histological verifications were made
in those with cervical squamous carcinoma/ adenocar-
cinoma. The same tests were performed in the control
group. The aim of this paper was to investigate the
presence of human papillomavirus and the distribution
of HPV genotypes in patients with cervical intraepithe-
lial neoplasia and cervical cancer, to investigate the
correlation between HPV infection and cervical car-
cinoma as well as to examine the correlation between
cervical HPV infections and infections with other
sexually transmitted pathogens.

Materials

Cases

We used cervical liquid-based PAP smears/tissues taken
from 7617 patients in the period 2013-2016. These sam-
ples were taken by the gynecologists in the University
Clinic for Obstetrics and Gynecology in Skopje, and
by the gynecologists in the primary care system in our
country. There were 2309 liquid-based cervical smears
with positive finding which included: ASCUS, CIN I,
CIN 1I, CIN III, CIS, cervical carcinoma and adeno-
carcinoma. The cytological findings that showed cer-
vical carcinoma or adenocarcinoma underwent histolo-
gical verification. In the 2309 positive findings, we
found the following distribution: ASCUS 483, CIN I
1193 CIN II 208, CIN III 299 CIS 51 cervical carcino-
ma 51 and adenocarcinoma 3.

Control group

This group included 5308 patients with normal cytolo-
gy findings. Diagnoses included cervicitis, colpitis, con-
dylomata accuminata and polypus cervicalis. Besides
these two groups, we also performed analysis of patients
with HPVcervicitis identified with cervical smear, 10
pregnant patients and 779 patients with conization of
the uterine cervix.

Informed consent was obtained by all participantsin
the study.

Methods

DNA isolation

DNA was extracted from cervical cytology samples
using an AccuPrep Genomic DNA Extraction kit
(Bioneer) and the analysis was made according to the
manufacturer’s protocol. Cell pellet from 1.5 mL cer-
vical cytology sample was washed in phosphate buffe-
red saline (PBS) and reacted at 60°C for 20 minutes in
200 pL PBS buffer mixed with 20 pL proteinase K.100
uL isopropanol was added and mixed well, followed
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by transfer to a binding column for centrifugation,
which was performed with two washes with a washing
buffer. The binding column was transferred to a new
tube, and elution buffer was added to elute the bound
DNA, which was then centrifuged to finally obtain the
DNA solution. DNA isolation from the tissue speci-
mens was done with the commercial set QIA amp DNA
mini Kit, according to the manufacturer’s protocol.
After mechanical homogenization, PBS and buffer
andproteinase K were added to the tube, which was
followed by an incubation at 56°C for 1-3 hours. The
lysate was filtrated through silica gel which absorbs
the DNA. At the end of the procedure the genomic and
viral DNA was eluted with low ion strength solution.
With each series of isolated samples, we made a blind
probe containing only of PBS. Part of each sample was
kept until the final results.

HPYV screening

The HPV DNA test was performed using a Seeplex
HPV4A ACE Screening kit (Seegen Inc., Seoul, Korea)
following the manufacturer's protocol; 4 uL of 5% HPV4A
ACE PM (primer mixture including primer pairs for
HPYV, a primer pair for internal control, and template
of internal control), 3 uL of 8-methoxypsoralen solution,
and 10 uL of 2x Multiplex Master Mix (containing
DNA polymerase and buffer with deoxyribonucleoti-
de-5'-triphosphate [dNTP] and dye) were mixed to
form 17 pL of polymerase chain reaction (PCR) master
mix, to which 3 pL of DNA solution extracted from
the specimen was added to prepare a mixture with a
total volume of 20 puL for the PCR reaction. Positive
and negative controls were used from the kit. With this
set we can simultaneously make screening for 16 high-
risk HPV types (26,31,33,35,39,45,51,52,53,56,58,59,66,68,
69,73 and 82) and 4 low-risk HPV types (6,11,42,43
and 44) and genotypization of HPV type 16 and 18,
using the Dual Priming Oligonucleotide (DPO) for
multiplex PCR amplification of the target DNA.We
also performed positive control in order to determine
the quality of the PCR reaction and a negative control
to detect eventual contamination. The samples were
analyzed with gel electrophoresis on a 2 % agarose gel
with ethidium bromide. The visualization ofamplicones
was done by UV transluminator.

HPYV genotypization

Positive samples were genotyped using a commercial
set High+LowPapillomastrip (Operon), which is based
on the principle of reverse hybridization. The assay
was used for amplification and qualitative detection of
regions E6-E7 of HPV DNA of 37 high and low risk
HPV subtypes. To each PCR tube, a 38 ul of PCR
premix, 5 pl of each primer, 2 pl of Taq enzyme and 5
ul of DNA were added and mixed. During PCR, the
amplification of an internal control gene (B-globin or
GADPH ) also occurs, acting as an indicator of the

absence of PCR inhibitors in the amplified DNA
samples.After amplification, PCR products were
hybridized onto the High or Low Papillomastrip
containing specific probes. The strip was interpreted
with the help of the evaluation chart supplied with the
kit

Genital coinfections testing

We performed testing for the presence of sexually
transmitted (STD) pathogens: Ureaplasma parvum (UP),
Ureaplasma urealyticum (UU), Mycoplasma genitalium
MG), Mycoplasma — hominis (MH), Chlamydia
trachomatis  (CT), Neisseria gonorrhoeae (NG),
Trichomonas vaginalis (TV) on 763 samples. They were
analyzed by the multiplex Real time PCR, using Cyclic-
CMTA (Cyclic-Catcher Melting Temperature Analysis)
method, commercial set Anyplex TM II STI-7 Detection
(Seegene).

Each PCR was performed in 5 pl of extracted DNA, 4x
STI-7 TOM, and Anyplex PCR Mix in a 20-pl reaction.
The thermal cycle conditions consisted of an initial
incubation at 50°C for 4min to activate the UDG system
and prevent contamination. The melting temperature was
analyzed by increasing the reaction temperature from
55°C to 85°C (5 s/0.5°C). The whole process control was
added to the samples immediately before the DNA
extraction to confirm the DNA extraction and PCR
inhibition

Statistical analysis

Statistical analysis was performed using SPSS- Statis-
tical Package for Social Science, 18.0. Several statisti-
cal tests were used: Chi-square,logistic regression, Mc
Nemar testand linear correlation. Values ofp 0.05 and
0.01 were considered to be statistically significant. T-
test and ANOVA variance analysis were used for
results comparison.

Results

HPYV distribution

Patients included in this study were 15 to 83 years old,
majority in the age group 27 to 43. The highest rate of
HPV positive patients was in the age group 24 to 48.
The largest number of the patients had normal PAP
smear (55.4%), which did not exclude existence of so-
me benign conditions. The overall rate of HPV infec-
tion was 27.6%. HPV presence was most common in
the group with cervical carcinoma, CIS, invasive cervical
carcinoma and adenocarcinoma (94.4%, 98.0%, and
100%, respectively), and the smallest presence was in
the cervicitis group (3.6%). We found only 25.8% HPV
infection rate in PAP smear findings that suggested HPV
infection (Table 1). There was a positive correlation
(p<0.001) between positive cytological findings and
HPV infection. Patients younger than 25 years had
mostly normal cytological finding, cervicitis, colpitis,
Condylomataaccuminata and HPV infection (PAP smear).
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There were no CIS, invasive carcinoma or adenocarci-
noma in the group under 20 years. Only 2 patients from
this group were treated with conization. CIS, invasive
cervical carcinoma and adenocarcinoma were most
common in the age group 45 to 50 years. Our results
showed a significant correlation (p<0.01) between the
patients’ age and the grade of cervical dysplasia. HPV
type 16 was most prevalent with 30.1% of all patients,
as self sufficient or in combination with other type.
Second in terms of representation was HPV type 31,
and right after HPV type 52 with frequency of 7.6%
and 7.5%, respectively. HPV type 18 was on the fifth
place with 5.5% of all the participants, but it was most
prevalent in the adenocarcinomagroup-67% (Table 2).
HPYV positive samples were analyzed for coinfection
with two or more HPV types. These coinfections did
not show significant difference in the CIN I, CIN II,
CIN III, CIS and patients with normal cytology findings.
Coinfections that included high-risktype 16 were most
prevalent in the ASCUS and invasive cervical cancer
group-75% and 80% from the total number of coin-

fections in each grouprespectively, while coinfections
withhigh-risk HPV type 18 were most prevalent in
CIN 1I cytology smear finding -16.3% of the total
number of coinfections in this group.

HPYV and genital coinfection with sexually transmitted
pathogens

763 samples were tested for sexually transmitted
pathogens (C. trachomatis, N. gonorrhoeae, M.
genitalium, M. hominis, U. urealyticum, U. parvumand
T. vaginalis). We observed the highest prevalence of
these genital coinfections in the ASCUS findings on
PAPsmear, which were not detected in patients with
adenocarcinoma, condylomataaccuminata and polypus
cervicalis. The correlation between genital
coinfections and cytology findings showed p value
<0.05. There was also a statistically significant
association between positive PAP smears and presence
of one or more pathogens, compared to normal
cytology findings.

Table 1. Distribution of patients according to cytological diagnosis and prevalence of HPV infection

% of patients from

% of HPV positive

Diagnosis Number of patients the total number HPV-positive patients patients per group
Negative PAP test 5308 55.4% 1203 23.7%
ASCUS 299 3.1% 89 29.9%
CIN | 1193 12.5% 348 29.4%
CIN 2 483 5.0% 251 52.7%
CIN 3 208 2.2% 159 78.7%
CIS 72 0.8% 68 94.4%
Ca PVU Invasivum 51 0.5% 50 98.0%
Adenocarcinoma 3 0.03% 3 100.0%
Cervicitis 440 4.6% 93 3.6%
Colpitis 203 2.1% 32 16.8%
Condylomataacuminata 13 0.1% 9 75.0%
Polypus cervicalis 7 0.1% 2 33.3%
HPV from PAP test 510 5.3% 131 25.8%
Graviditas 10 0.1% 2 28.6%
St post conisatio 779 8.1% 124 16.0%
Total 9579 100.0% 2564 27.6%
Tabesa 2. Percentage of high-risk HPV types and low-risk HPV 6 and HPV 11 in various diagnosis
6 11 16 18 31 33 35 39 45 51 52 53 58 66 68 82
Normal 57 0.6 24.1 44 8.1 33 3.5 44 32 6.7 7.5 9.5 44 54 49 14
results % % % % % % % % % % % % % % % %
ASCUS 1.1 0 48.3 10.1 79 22 22 1.1 45 5.6 568 1.1 22 34 1.1 45
% % % % % % % % % % % % % %
CIN'1 520 33.6 49 8.6 32 2% 34 2.9 438 15 6.6 49 5.7 4.6 32
% % % % % % % % % % % % %
CIN 2 4% 1.6 414 7.2 10% 4% 32 2% 2% 7.2 8% 3.6 32 1.6 24 0
% % % % % % % % %
CIN3 1.9 06 44.1 5% 63 5.7 5% 5% 25 3.1 82 1.9 5.7 1.3 0.6 0
% % % % % % % % % % % %
CIS 29 0 54.1 103 59 8.5 1.5 1.5 74 0 84 4.9 44 0 1.5 2.9
% % % % % % % % % % % % %
Ca 0 0 66% 10% 9% 5% 0 2% 0 0 8% 2% 2% 2% 2% 2%
invasivu
m
Adenocar 0 0 0 667 0 0 0 0 333 0 0 0 0 0 0 0

cinoma % %
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(p=0.0004, OR (95%CI)=2.09 (1.39-3.15). The strongest
association was observed in the ASCUS findings (p=
0.002; OR (95%CI)=12.2 (1.54-97.11) followed by CIN
II [p<0.01; OR (95%cl)=3.32 (1.5-7.34)] and CIN I [p<

0.05; OR (95%CI)=1.95 (1.02-3.77)]. Correlation bet-
ween HPVinfection and other genital coinfections was
with p<0.01. Analyzing patients with HPV infection and
those without HPV infection, regarding the presence of

Table 3. Results of STD-panel examinations invarious diagnosis

Diagnosis STD-panel total STD-panel negative  STD-panelpositive % STD-panelpositive
Negative PAP — test 369 214 155 42%
ASCUS 41 6 35 85%
CIN 1 79 34 45 57%
CIN 2 51 16 35 68%
CIN 3 59 26 33 56%
CIS 25 21 4 16%
Ca PVU Invasivum 34 24 10 29%
Adenocarcinoma 0

Cervicitis 25 17 8 32%
Colpitis 25 13 12 48%
Condylomataacuminate 0

Polypus cervicalis 0

HPV ad PAP 39 14 25 40%
Graviditas 5 3 2 50%
St post conisatio 10 5 5 48%
Total 763 394 369 42%

one or two pathogens, these two infections showed sta-
tistically significant association [p<0.0001 OR (95%
CI)=4.34 (3.01 -6.26)] (Table 3).

Further analysis of HPV positive with HPV negative
group, and their correlation with each pathogen, showeda

statistically significant association only for UP and
MH infections [p<0.0001; OR (95% CI)=2,98 (2,03-4,39)]
and [p<0.0001 OR (95% CI)=4.48 (2.55-7.86)] res-
pectively and in CT infections [p=0.0001 OR (95% CI)
=4.2 (1.93-8.91)] (Table 4).

Table 4. Single pathogens out of total number of examined patients and inHPV

positive patients

Number of patients

Number of HPV-positive

STD-pathogen with detected % patients with detected
pathogen pathogen
uu 88 25.4% 32
UP 183 52.9% 91
MG 10 2.9% 3
MH 86 24.9% 48
NG 6 1.7% 3
CT 48 13.9% 26
TV 12 3.5% 4

Analysis of the association between group with severe
dysplasia (CIN III, CIS invasive carcinoma and adeno-
carcinoma) and some STD pathogen compared to the
normal cytology findingsshowed no statistically signi-
ficant association.

Discussion

There is ample scientific evidence on the strong corre-
lation between HPV infections and cervical carcinoma
incidence worldwide. HPV type 16, 18, 45, 33 58, 31 and
52 are responsible for approximately 90% of the cervi-
cal carcinoma [12]. The most prevalent HPV type in
our study was HPV type 16, followed by HPV type 31,
52, 53, 18 and 51. There was a similar type distribution
among groups, although thesmallest rate of HPV inci-

dence was found in CIN I group (24.1%), which gra-
dually increased and reached the highest rate in the
group with invasive cervical cancer. We observed a
gradual growth of the percentage representation of the
HPV types 33, 18 and 45 from the CIN I to the CIS
group. This was due to the reduced rates of presence of
low-risk HPV types that wereabsent in the cervical
cancer group. Vidal et al. [13] conducted a study among
women in Tanzania, where high risk HPV type presen-
ce was found in almost all invasive cervical carcinomas
(prevalence of 89%), most commonly HPV type 16,
followed by HPV type 35,45,18,31 52. On the other
hand, HPV type 16 was seldom found in patients with
CIN I, CIN II, CIN III findings. Ursu et al. [14] con-
ducted a study among women in Romania and found
that HPV type 16 was predominant in all the HPV po-
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sitive groups, followed by HPV type 53, 51,52, 18, 31.
The presence of HPV infection in cervical carcinomas
in the literature ranges from 90 to 100% of cases.This
has also been confirmed by the World Health Organiza-
tion according to which HPV infection increases with
the severity of the lesion. HPV practically causes 100%
of cases of cervical cancer, and the smaller prevalence
of HPV in cervical cancers is most often due to limita-
tions of methodologies. Our results are in accordance
with the literature data, showing a clear correlation
between infections with high- risk types of HPV and
cervical carcinomas. In 94.4% of our patients with CIS
and 98% of patients with invasive cervical cancer,
there wasa proven presence of HPV DNA and the few
negative results are likely due to the insufficient sen-
sitivity of the method. Analyzing the cytological and
histopathological diagnoses and the prevalence of
HPV infections in relation to the age of patients, it can
be concluded that despite the high percentage of HPV
positive patients up to 25 years, the percentage of pa-
tients with CIS and invasive cervical carcinoma wasthe
lowest. The fact that in the youngest age group there
were no patients with a diagnosis of CIS, invasive cer-
vical cancer or adenocarcinoma, goes in favor that it
takes several years for HPV infection to develop into
severe dysplasia. HPV infections are associated with
infections with other sexually transmitted pathogens
[15,16]. Our results showed a significant association
between HPV infections and infections with investiga-
ted genital coinfections (p<0.0001). The association
with individual cytological diagnoses is not very high,
but is still significant with all diagnoses except for se-
vere dysplasia and cancer (CIN III, CIS invasive cervical
cancer). The data on which pathogen is most strongly
associated with HPV infection or with some of the pa-
thological cytological findings vary greatly, probably
because of the differences in the representation of indi-
vidual pathogens in different regions and countries;
there wasno sufficient number of infections with a par-
ticular pathogen to draw conclusions about their possible
impact on HPV infection and cervical carcinogenesis.

Thus, in most cases infections with N.gonnorhoeae are
present in a very small number or are not present at all,
and the situation is similar with 7. vaginalis [16-18].
In an American study by Andre LP [19] N. gonorrhoeae
and T. vaginaliswerethe pathogens most often correlated
with HPV infection in patients with diagnoses> ASCUS.
Ouranalyis showed no association between N. gono-
rrhoea and T. vaginalis infections with HPV infections
or with positive cytological findings. A small number
of competing infections with N. gonorrhoaeaandT.
vaginalis could limit our ability to detect possible
associations. In our patients, HPV infection was most
frequently associated with infections with U. parvum,
M. hominis, as well aswith C. trachomatis infection.
This association can be partly explained as a con-
sequence of coinfection, given the fact that some of

the pathogens share a transmission group. Infection
with one pathogen increases the risk of infection with
others [20]. HPV type that showed a significant associa-
tion with even two ofthe pathogenic microorganisms
(M. hominis, C. trachomatis) was HPV type 39, found
also in other studies, [21] although the most commo-
nand strongest association was between C. trachomatis
and HPV type 33 [20]. In our study, the highest pro-
portion of patients with C. trachomatis infection was
observed in the 20-30 year group, while in patients over
45 years of age it was not detected at all. C. tracho-
matis infection may increase susceptibility to HPV
infection at cellular level by providing an approach to
the basal epithelium due to microabrasion or by chan-
ging the characteristics of the epithelial cells, increasing
the viral load on the infection, and alleviating persis-
tence. Alternatively, concomitant C. trachomatis infec-
tion could impair the clearance of HPV by induced
changes in the immune response to HPV infections.
Perhaps C.trachomatis infections require a younger
age group that would have the potential to promote the
persistence of HPV infection and progression to CIN 1,
CIN II, and to invasive carcinoma.

Our analyses showed no significant association bet-
ween M. genitalium and U. Urealyticum with HPV in-
fection and pathological cytological diagnoses, contrary
to the results of Kim H C [16] and Dehon PM [22]. On
the other hand,our analyses have shown a significant
association between U. parvum and HPV infections.
We found asignificant association between M.hominis
and HPV infections.

Conclusion

The most prevalent HPV types in our population
werel6, 31, 52, 53, 18 and 51. HPV type 16 was found
in as many as 66% of patients with invasive cervical
cancer. The most prevalent sexually transmitted patho-
gens other than HPV in our population wasU.parvum,
followed by U. wrealiticum, M. hominis and C. tra-
choamtis, while M. genitalium, T. vaginalis and N. gono-
rrhoeae were less represented. HPV infections were
associated with infections with other sexually trans-
mitted pathogens examinedin this study. Infection with
sexually transmitted pathogens wasassociated with
separate cytological diagnoses ASCUS, CIN I, CIN II,
but not with CIN III, CIS, invasive cervical cancer. Hence,
further research is needed aimed to further define
groups with abnormal cytological findings and HPV
status among our population, which will benefit most
from the introduction of regular testing for other geni-
tal coinfections. This would improve treatment of low-
grade dysplasia and abnormalities of indefinite meaning.
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Abstract

Over the past few decades, introducing effective
therapy, improved staging procedures, and significant
improvement of supportive measures, significantly
improved the prospects for patients with Hodgkin's
lymphoma, leading to a 75-90% cure rate.

Hodgkin's lymphoma survivors are at high risk of de-
veloping a large variety of second malignant neoplasms.
It is crucial to maintain awareness regarding this issue.
The subsequent development of Chronic Lymphocytic
Leukemia (CLL) in patients after successful treatment
of Hodgkin's lymphoma (HL) is an extremely rare po-
ssibility. The relationship between these two lympho-
proliferative disorders is unclear.

Herein we describe two cases of CLL, developed in
previously treated patients with HL, with characterri-
zation of two distinct lymphoproliferative diseases in
these two patients. We also systematically reviewed
the existing literature on this very rare occurrence of
treatment-induced second hematological malignancies.

Keywords: Hodgkin's lymphoma, chronic lymphocytic
leukemia, second malignancies

AncrTpakr

BoBenyBameTo edrkacHa Tepamnuja, mogoOpyBame Ha
OpOLCAYPUTE 32 Me(UHUPAIHE HA PACIPOCTPAHETOCTA
Ha 3a00JIyBameTO, OJHOCHO ,,staging” mpoleaypHre,
KaKO U 3HAYUTEIHOTO MOA00pYyBakhe Ha CYNOPTHBHUTE
MEpKH, BO M3MHHATUTE HEKOJIKY NCICHHH BO rojeMa
Mepa TH 3rojieMyBaaT IIAHCHUTE 3a JOJIOTPajHO
NPSKUBYBAHE HA MAIMCHTHTE CO XOUYKUHOB JTUM(OM,
JIOCTUTHYBAjKU CTanka Ha M3leKyBame of 75 mo 90
MPOIICHTH.

Kaj npexuBeaHuTe MAIMEHTH CO XOYKWHOB JIMM(MOM
MOCTOM BHCOK PH3HUK 32 Pa3BHBAIE roOJIeM Opoj Apy-
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"Mother Theresa" 17, 1000 Skopje, R. Macedonia; E-mail:
dr.Gazmend Amzai@hotmail.com

“Ss. Cyril and Methodius”, - University, Skopje,

T CeKYHJIAPHH MaJIMTHU Heoruiasmu. ONpiKyBambeTo Ha
CBECTA 32 OBA MpAIIamke € O KIYIHO 3HAUCHHC.
Paspojor Ha xpoHWuHa JUMporHTHA Jeykemuja (XJLT),
MOCJIE YCIICIICH TPETMaH Ha MAIUeHTH CO XOYKHHOB
mampom (XJI) e uCKIydyuTenHO peTKa TiojaBa.
Hejacha e  moBp3aHocta  Mery  OBHE  [BE
mumdornponudepaTuBHU 3a00TyBamkba.

Bo tpynor npercraByBame aBa ciydan Ha XJIJI, pasz-
BHUCHH Kaj MPETXOHO TpeTHpaHu mamueHTtd co XJI, co
MPHKA3 Ha KapaKTCPHCTUKUTE HA JBETC PA3IHYHH JIHM-
¢donponudeparuBHr  3a00mMyBama Kaj OBHE JBajIA
TIAIMCHTH.

OcBeH Toa, MPIIOKYBAME M CHCTEMATCKH Iperje]] Ha
MOCTOjHATa MEJMIMHCKA JIUTepaTypa 3a OBaa MHOTY
peTKa TmojaBa Ha TEPANMCKU MPEAN3BUKAHN CCKYHAAP-
HH XEMaTOJIONIKH MAJIUTHOMH.

Kayuynu 360poBu: X04kuHOB JTHM(OM, XpOHHIHA
TM(ONUTHA JIEyKeMHja, CeKYHIAPHU MaJTUTHOMHA

Introduction

Hodgkin's lymphoma (HL) is a clonal lymphoid
malignant neoplasm. Patients with HL are treated with
multi agent systemic chemotherapy, with or without
radiation therapy. Generally, the most common
chemotherapeutic regimen is a 4-drug combination
called ABVD given every 28 days for 6-8 cycles, which
consists of Doxorubicin, Bleomycin, Vinblastine and
Dacarbazine [1]. Cure rates are high following
treatment, but treatment-related toxicity is a major
concern [2,3]. The occurrence of second malignancies
after successful treatment of Hodgkin's lymphoma is now
a  well-recognized phenomenon  [4,5].Secondary
neoplasms are defined as histologically distinct
neoplasms developing at least 2 months after the
completion of treatment for the primary malignnancy
[6].Increased risk of hematological malignancies,
especially chronic lymphocytic leukemia (CLL), is a very
unusual finding in previously treated patients with HL.
On the other hand, CLL transforming into Hodgkin's
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lymphoma is a recognized complication, defined as
Richter's syndrome. CLL is considered to be a low-
grade lymphoproliferative disorder. In 5-10% of pa-
tients the disease transforms into a more aggressive lym-
phoma, most common into diffuse large B-cell lym-
phoma and less frequently into HL [7,8,9].

We report two cases of exceedingly rare secondary
CLL after HL, posing a major diagnostic challenge for
the hematologist.

Case Presentation
Case 1

A 65-year old male presented with a mass on the right
side of his neck (6 x 8 cm), night sweats, and weight
loss. The patient underwent excisional biopsy in April,
2008. The H&E histology of the specimenas well as
the immunohistochemical profile, confirmed the
diagnosis of classical Hodgkin's lymphoma with a
lymphocyte-depleted (LDHL) histopathological subtype.
The clinical stage was assessed as IIB. Bone marrow
biopsy was normal. The initial hemogram showed a
hemoglobin level of 115 g/l, leukocyte count of 16.3x
10°1 (42% of lymphocytes) and a platelet count of
155x10 /1.

He received 6 cycles of initial treatment with ABVD
in the Clinic Day Care Unit. The patient received his
last cycle of chemotherapy in September, 2008.
Evolution of slowly progressive leukocytosis and
lymphocytosis started 12 months after the completion
of the treatment for HL. In March, 2011 white blood
cell counts increased to 41,5 x 109/1, of which 81%
were lymphocytes. After flow cytometric assessment,
a CLL diagnosis was established. Clinical examination
results were normal, with no noted disease-related
symptoms or clinical manifestations. The disease was
in the early stage (Rai 0, Binet A). We chose not to
treat this patient at that moment, and the watch and
wait strategy was implemented.

Follow-up of the patient continued, noting a
significant disease progression during the next 2 years.
In February of 2013, his leukocyte count increased to
135x10%/1, consisting of 95% lymphocytes, platelets
dropped to 70x10°/1, and there was detectable spleno-
megaly, palpable more than 6 cm below the left costal
margin (20 cm in diameter). He was treated with cyclo-
phosphamide continuously (100 mg per day) for 6
months. The patient had an extremely satisfactory
response to therapy.

Case 2

A 61-year old man was referred to our Clinic in August
2006 due to right cervical lymphadenopathy. Lymph
node biopsy confirmed the diagnosis of Hodgkin’s lym-
phoma-lymphocyte rich subtype. The patient was sta-

ged as early favorable stage I-A. The initial hematolo-
gical parameters were as follows: hemoglobin 145 g/l,
white blood cell count 11.1x10°1 (30% of
lymphocytes), platelet count 256x10°/1. No neoplastic
infiltration was detected in the bone marrow biopsy
specimen. The patient was started on combination
chemotherapy with 3 cycles of ABVD, followed by
local radiotherapy. The patient completed the
treatment in November 2006.

Seven years later, in December 2013, cervical lymph
node enlargement was detected again and a relapse
was diagnosed. The patient was treated with the same
regimen, with 6 cycles of ABVD chemotherapy and a
second complete remission was achieved.

Thirty months after the second treatment, he was diag-
nosed with Rai II Binet B stage CLL. Leukocytosis
was the main abnormality and a peripheral blood smear
revealed typical CLL morphology (lymphocytes 62%).
Flow cytometry analysis on peripheral blood specimens
was performed, detecting a present circulating CLL
clone, and a diagnosis of CLL was confirmed.
Histopathology of a lymph node biopsy from the right
inguinal region corresponded to Hodgkin’s lymphoma,
confirming the coexistence of CLL and HL. The patient
was treated with three additional cycles of ABVD che-
motherapy, as for Hodgkin’s lymphoma, rendering that
it is a more aggressive and powerful option, and again
achieved complete remission.

The patient is presently alive with no symptoms or di-
sease manifestations.

Discussion

Hodgkin's lymphoma is highly sensitive to combination
chemotherapy and/or radiotherapy. Patients with HL
achieve long overall survival with standard frontline
chemotherapy (ABVD). Most patients will survive the
disease, but long-term complications of chemotherapy,
which can occur years after treatment, including multi
organ damage and secondary malignancies, have a ne-
gative impact on overall survival and quality of life of
these patients. Chronic lymphocytic leukemia after
Hodgkin's lymphoma is reported in a few studies and
is extremely rare [10].

In our report we describe two patients with Hodgkin's
lymphoma, with well-characterized clinicopathologic and
immunophenotypic features and adequate Ann Arbor
staging information. They were treated with ABVD
chemotherapy. Following treatment, they both achieved
complete remission. Late relapse was confirmed in the
second case, and after six ABVD cycles a second com-
plete response was obtained. After successful treat-
ment, they were both subsequently diagnosed with
CLL by morphology. In order to establish a definitive
diagnosis, flow cytometry was performed. Patients
revealed an immunophenotype typical of CLL.
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The interval between the diagnosis of HL and the diag-
nosis of CLL was 12 and 30 months respectively. The
outcome regarding CLL in our patients, arising as a se-
cond neoplasm after HL, is encouraging.

Although the link between CLL and transformation
into HL is well established (Richter's transformation),
the association between HL treatment and subsequent
CLL is less elaborate. This is especially the case with
the second patient, manifesting concomitant CLL and
HL. A study by Weisenberg et al. reported 8 cases with
the association of the two malignancies [11]. In another
article, Kornberg ef al. reported a similar case of CLL
developing two years after inducing a remission in a
patient with HL [12].

It is very difficult to understand the underlying patho-
genesis of CLL arising after HD. Clinical significance
of this association may imply disease specific risk fac-
tors, a pro-tumorigenic microenvironment in patients
with HL. On the other hand, it could be related to che-
motherapy induced factors, high risk carcinogenic agents,
or it could also be rendered as purely coincidental.

As in other reports, and mostly due to a small number of
patients, we were not able to identify a particular
subgroup of patients at high risk for developing CLL,
with regard to age, gender, type, or clinical stage of
HL. There are some seemingly intriguing questions for
which contemporary medical science is not able to
offer a reasonable answer, primarily regarding the
possible reasons or circumstances surrounding this
peculiar phenomenon. Whether these disorders are
coincidental findings, or are caused by one primary, or
maybe common genetic alteration, which increases the
genomic instability and susceptibility to further
lymphoid clonal disorders, remain to be investigated.

Conflict of interest statement. None declared.
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YIIATCTBO 3A ITIPNJABA HA TPY 1 O COPABOTHUIIUTE HA MMII

"Maxkenoncku MenunuHcku mnpersieq'(MMIT) e crpydno cnmcanue Ha MakeOHCKOTO JIEKapCKO
APYLITBO, IPBEHCTBEHO HAMEHETO Ha JIeKapuTe Of OIIITAa MPAaKTUKA, CHCLIHjATUCTUTE Of] OJIJICTHUTE
MEIUIIMHCKY TUCIMILUIMHNA ¥ UCTPaKyBauuTe BO obOyiacTa Ha 0a3WYHUTE MEIUIIMHCKU U APYTU CPOJIHU
HayKH.

CnucaHueTo ru uMa claeHuBe PyOpUKY U KaTeropuu Ha TPYOBH:

e  WM3BopHu TpypoBH

e Coomurysama 3a KINMHAYKH 1 JIA0OPATOPHCKH HCKYCTBA

o Ilpuka3su Ha cay4an

e  Op npakTHKa 3a NPaKTHKA

e Enpykarnsam cratnn

e Bapmae (nmucma on penaknujaTa, ONIUTECTBEHAa XPOHMKA, NPUKA3W HA KHUTH, U3BELITAW Of
KOHI'peCH, CAMITO3MyMH U IPYTHU CTPy4YHN coOupH, pyopukara ,,Bo cekaBame,, 1 p).

N3BopHuTE TpynoBU MMaaT Oejie3d Ha HAY4YHM TPYAOBH, JOfEKa TPYAOBHUTE KaTErOPU3MPAHU BO
pyOpukuTe 2-5 umaat Gejie3u Ha CTPYYHH TPYAOBH.

Bo MMII ce o6jaByBaaT TpygoBu Ha ujeHoBUTe Ha MIJIJ] uinm Ha 4YJIE€HOBU Ha JAPYTU CTPYUHH
30pYyKeHHja. ABTOPUTE CE€ OArOBOPHU 3a NOYHUTYBAHETO HAa €THMYKUTE Hauyeja MPU MENULIUHCKUATE
HCTPaXyBama, a U3HECEHNTE CTaBOBY, U3BEJCHHU Of] aHAIW3aTa HAa CONCTBEHUTE PE3YyJTaTH, HE Ce
HY>KHO ¥ cTaBoBH Ha Pepgakumjara na MMIT.

PenakuumjaTa ru ucnpaka pakoONUCHTE Ha CTPY4YHa pelieH3uja; peneH3eHToT (ute) u Pemakiujara ja
omnpefenyBaar Ae(UHUTUBHATA KaTeropusalyja Ha PAaKONUCOT KOj € INpudaTeH 3a NedyaTewe.
Pepakuujara ro 3ap:KyBa IpaBOTO PAaKOMUCUTE [1a T'M eYaTU CHOPE], PELlEeH3UPAHUOT IPUOPUTET.
Ymnarcreoro 3a copaborunure Ha MMII e Bo cormacHoct co BaskysepckuTe mnpasuna 3a
n3eHauYeHN Oapama 3a pakKoNUCcUTe KOU ce MpaKkaat 10 OMOMEJUIMHCKUTE CIUCAHU]a.

e TEKCT HA PAKOIINCOT

Cure pakonucH ce ucrpakaar BO eJeKTpOHCKa (hopMa Ha eJeKTpOoHCcKaTa azipeca (e-mamn) Ha MJIJI-
MMII, co pBOeH mpopef U HajMHOTY 28 peloBU Ha cTpaHuna. TpPyaoT ce MojgHecyBa HAa aHTINUCKU
jasuk natuHu4yeH (HoHT Times New Roman rojemuna 12 m amncrpakT Ha MakefoHCKH ja3uk. Jleso,
rope u gony Tpeba ia ce ocTaBH ClIOOOIHA MapruHa off HajMajKy 3 cM, a iecHo of 2,5 cMm.. Peguuot
Opoj Ha CTPAHMIUTE Ce MUIIIYBa BO JECHUOT TOPEH aroul.

Pakonucor Ha TpynoT Tpeba ma e MpUApyKeH CO MUCMO Ha NPBUOT aBTOP, CO U3jaBa jeka MCTUOT
TEKCT He € BeKe 00jaBeH WIM MOAHEeCeH/NpudaTeH 3a NeYaTewhe BO JPYro CHUCAHWE WM CTpy4YHA
nyOauKanyja u co MOTBpAA IeKa PaKOIUCOT € MperjefaH u ofo0peH Ofi CUT€ KOAaBTOPHU, OTHOCHO CO
NpUpY>KHA AEKIapalnyja 3a €BeHTyaJeH KOH(IUKT Ha HHTEPECU CO HEKO] Of] aBTOPUTE.

HacnoBnara crpana Tpe6a Ja nMa: HAcllOB Ha MaKEJOHCKM M AHTJIMCKW, UMHUba U NMPE3NMUba Ha
aBTOPHUTE, KAKO W MHCTHTYIMUTE HAa KOW UM TpunaraaTt, UIMHIbAaTa Ha aBTOPUTE M HACIOBOT Ha
yCTaHOBATa ce IMOBP3yBaaT CO apancku OpPOjKU; aBTOP 3a KOPECIOHJENHja CO CUTe fieTanu (Tel. e-
Mami); KaTeropuja Ha TPYHAOT; KPATOK HACIOB (JJO 65 KapakTep 3ae[HO CO MPa3HUOT MPOCTOD);
Kako W mH(OpMaIja 3a NPUAOHECOT 3a TPYAOT Ha CeKoj KoaBTOop (Wjcja, Au3ajH, coOMpame Ha
MOJATOIM, CTATUCTHCTUYKA 00pabOTKa, MAIITYBamke Ha TPYAOT).

HacnoBoT Tpe6Ga KOHIM3HO Jja ja u3pasu cogpxkuHaTa Ha TpyaoT. Ce nmpenopadysa ja ce n30eruyBa
ynotrpeba Ha KpaTEeHKH BO HACIOBOT.

M3BopHATE TPYAOBH U COONMIITYBAMKHATA 'O UMAAT CIEAHUOB (pOpMalleH pefocie]l: HacllOBHA CTpaHa,
M3BaJIOK Ha MaKETOHCKY ja3uK (BOBEJ, METOMH, PE3YJITATH, 3aKIYIOK) CO KIIYIHU 300pOBH, N3BAJIOK
Ha MakKe[OHCKM ja3uK CO KJIY4YHH 300pOBH, BOBEMl, MaTepHjal U METOAU, Pe3yJITaTH, JUCKyCHja U
3aKIIy4OIH, JUTepaTypa U npuio3u (taGenu, rpaduly U CIUKH) U JETCHAH 3a NPUIO3UTE BO €fIeH
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IIpuka3nre Ha ciaydam Tpeba Ja coApxkaT BOBeJ, AETajeH IpPHUKa3 Ha Cly4ajoT, JUCKycuja co
3aKJIYy4OK M IUTepaTypa co IPUIO3H.

H3BagokoT Ha MaKeTOHCKN ja3uk Tpeba jja conpsku HajMHOTY 250 300pOBM 1 fja Oujie CTPYKTypUpaH
CO cUTe OWTHM YMHUTEIV M3HECEHU BO TPYAOT: BOBEJ CO IENTa Ha TPYAOT, METOAOT, pe3yaTaTh (co
HYMEPHUYKH TOIaTONM) U 3aKIydour. 3aefHO cO M3BAIOKOT, Tpeba f1a ce ocTaBat u 0 5 KIy4YHH,
WHJIEKCHU 300POBH.

N3BagoKkoT Ha AHIJIMCKHU ja3UK MOpA J]a € CO COAPKMHA UIEHTUYHA CO COIp>KMHATA HAa U3BaIOKOT Ha
MakeoHckn ja3uk. Kiyunumre 3060poBu Tpeba ma ce BO cormacHocT co MeSH (Medical Sibject
Headings) nmucraTta Ha Index Medicus.

Bogenor Tpeba fa mpeTcraByBa KpaTOK M jaceH NPHMKA3 Ha MCOUTYBAaHUOT MPOOJIEM M IEIUTE Ha
UCTPaxKyBameTO, CO HaBEyBalkhe HA €TUUKMOT KOMUTET OTHOCHO MHCTUTYLHjaTa Koja ro ogodpuia
ACIUTYBakeTO (KIMHWYKA CTyAWja Koja ce paboTu crmopej NpUHOMONTE HAa XeJICHHIIKAaTa
JleKJapanyja 3a ManieHTHTe ¥ HUBHUTE MpaBa).

Metopute Tpe6a 1a GMpaT TOYHO Ha3HAYEHW, 32 Jla CE OBO3MOXH MOBTOPYBame HAa MPUKA’KAHOTO
ucrpaxyBame. OcoOeHO € BaXHO fa ce MpenusnpaaT KpUTEPHUYMHUTE 3a ceJeKiuja Ha
ONCEpBUpPAHUTE CIyyaW, BOBEICHUTE MOAM(UKAIMUA Ha BeKe IO3HATUTE METOAM, Kako U
ueHTU(UKAIKja HA YHNOTpeOEHUTE JIEKOBU CIIOPE[ TeHEPUYHOTO WME, NO3UTE W HAYMHOT Ha
aJIMIHHCTpaIyja.

Pe3ynrarure Tpeba fa ce MpUKaXkaT jacHO, 1O JIOTHMYEH pepocnes. PesynraTure ce m3HecyBaaT BO
craggapauute CU epununm. Bo TekcToT Tpeba jja ce Ha3Ha4M ONTHMAJHOTO MECTO Kajie Ke ce
BMETHAT TabeJMTe U WIYCTpaIMHUTE, 3a 1a ce n30erHe HEMOTPeOHOTO MOBTOPYBakhe Ha M3HECEHUTE
nofaTony. 3HavyajHOCTa Ha pe3ysTaTuTe Tpeba ga ce o6paboTH CTAaTUCTUYKH, CO ACTaJeH OIUC Ha
ynoTpeOeHNTe CTATUCTUYKU METOMIM Ha KPajoT HA IEJOT MeilloOU.

JInckycnjara TpebGa fa I'M UCTaKHE WMIUIMKAIMUATE Off JAOOMEHUTE pe3yJTaTH, CIOPENeHUu CO
MIOCTOJHUTE CO3HAHUja 3a HCIUTYBAHUOT MPOOJIEM.

3aknydonute Tpeba ga He 6upaT nogonru o 150 360poBu.
e IIPH/IO3H

Kaxko npunor-gokymeHTanuja Ha TpygOBUTE NMPEJIOXKEHN 3a NevaTehe, MoXe 1a ce JocTaBaat 10 5
npuiiora (Tabenu, Urypu,/CIIUKY - UITYCTPAIH).

Tabenure ce JOCTaByBaaT Ha KpajoT Ha TPYAOT BO UCTHOT paji. Cekoja Tabena Tpeba ja uMa CBOj
HACIIOB M pefieH Opoj KOj ja OBp3yBa CO TEKCTOT. XOPU30HTATHN U BEPTUKATHN JTUHAN Ha TabeaTa
He ce J03BOJICHN; O3HAKHWTE Ha KOJIOHUTE BO TabeiaTa ce MUIIyBaaT CKPAaTeHO WU CO CUMOOII, a
HUBHOTO 00jacHYBam€ ce MUIIyBa HA JHOTO Ha TabesaTa, BO BUJ] Ha JIETeH a.

NnycrpanunTe ce 1OCTaByBaaT co pefieH OpoOj KaKo CIMKA BO IPHO-0ella TEeXHUKA, a CeKOoja CIIMKa
Tpeba jla e mpupysKeHa co Jerenia (omuc).

MuxkpodoTorpadunre Moxe Jja COApKAT NOCEOHN O3HAKHU BO BUJl HA CTpesiku uinu cumboiu. [Tokpaj
OIMCOT Ha CIMKAaTa, MOPa J1a Ce HaBeJ[e W 3TOJIEMYBAKETO U BUOT HAa OOEHETO HA MPEnapaToT (aKko
TOa BeKe He € HallpaBeHO BO CeKlMjaTa maillepujan u meimiooun).

Cure o3Haku Ha ¢ororpacduute Mopa jJa OHMAAT MOBOJHO TOJEMH, 32 [a MOXKE jaCHO fa ce
pacno3HaaT M IO CMallyBalkbeTO BO II€YaTHULATA, IIPU HUBHOTO BKIIy4yBawme€ BO Ile4yaTeHaTa
CTpaHuIa Ha CIIUCAHUETO.



o JIHTEPATYPA

Lntupanarta nurepaTypa ce NUIlyBa Ha KPajoT Ha TPYAOT IO 3aKIYUYOLUTE, CO PETHU OPOEBHU CIOpPEN
penocnenoT Ha M0jaByBakbETO HA UUTATOT HA TEKCTOT Ha TPYAOT CTABEHU BO CPEJHU 3arpaju u 0e3
npocTop Mery HUB (aKO ce TocyeloBaTeIHA Tpeba Aa ce MOBP3aHM CO IPTHUKA, Ha TIp. [3-6]).
JlurepaTypara ce [UTHpA Ha CIECHUOB HAUMH (KpAaTeHKUTE 3a HACIOBUTE HA CIHMCaHWjaTa Tpeda ja
ce cniopep aucrara npugarenu Bo Index Medicus):

e ciluaiuuja 6o cuucanue (ce HaBeIyBaaT CUTE aBTOPH, aKO TH MMa JI0 4 WIIM MOMAJIKy; aKO T UMa
noBeKe o7 4 ce HaBeyBaaT NpBUTE 3 aBTOPH U ce jiofiaBa: u cop.) Neglia JP Meadows AT, Robison LL
et al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6.

® 3aeOHUYKU ABWOD

GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast cancer.
Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) Oe3 asiuop - aHOHUMHO. Breast screening: new evidence. (Editoriall Lancet 1984;1 :1217-8).

r) llo2nagje 60 KHUzZa uau monozpaduja

Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr,
Sodeman WA, Ed. Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-
72.

IIpBute oTnevyaTony Ha TPYAOBUTE UM ce IIpakKaaT HAa aBTOPUTE 3a KOPEKIIKja: aBTOPUTE CE JJOIKHU
KOPHUTMPAHUOT OTHEYATOK Jia U To BparaT Ha Pegakiujata na MMII Bo pok o 2 ieHa.

Ynnara 3a ucnedaren Tpya Bo cnucanuero MMII uznecysa 3.000, 00 nenapu u ce ymiakaat Ha
JKHPO CMeTKaTa Ha: MaKel0HCKO JIEKAPCKO PYLITBO

300000000211884 — KomepuujanHa 0aHka

€O eJI Ha JI03HAKAa: YIUIATA 32 CTY4YeH TPYA

Apnpecara na Penakuujara
Hame I'pyes 6p. 3
I'papckum sup 650K I,

1000 Ckormje,

Ten.: ++ 389 02 3162 577

Enexrponcka anpeca (E-mann): mld@unet.com.mk

N3BectyBame 3a penenzenture 3a MMII

Bo cknap, co npaBuAHUKOT Ha YKUM peueH3eHTUTe LITO HAaBPeMEHO U OAroBOPHO Ke ja oapaboTaT peueHsujata Ke
pob6ujart 0.4 60pa Kom ce cobupaar 3a yHanpeayBatbe BO aKafAeMCKUTe 3Baka. bogoBute moxart aa ce gobujar u
peTporpagHo npeky nobapysarwe Bo MJ/14 — 3162 557.



