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COMPLICATIONS ASSOCIATED WITH ACUTE PULMONARY EMBOLISM - DATA FROM
THE REGISTRY OF PATIENTS WITH VENOUS THROMBEMBOLISM

KOMIIVIMKAIIUM ACOHUPAHU CO AKYTHA IIYJIMOHAJIHA EMBOJIMJA — HCKYCTBA
O PET'NCTEPOT HA TAIIUHTHU CO BEHCKU TPOMBEMBOJIN3AM

Marija Zdraveska', Deska Dimitrievska®, Dejan Todevski', Suzana Arbutina’, Irfan Ismaili', Elena

Janeva' and Marjan Boshevski?

'University Clinic for Pulmology and Allergy 2University Clinic for Cardiology, Faculty of Medicine, Ss.
Cyril and Methodius University in Skopje, Republic of North Macedonia

Abstract

Correct estimation of the severity, mortality, and com-
plication risk are crucial for effective treatment of pul-
monary embolism (PE). A total of 162 patients hospi-
talized with acute PE, treated either with standard treat-
ment with heparin and vitamin K antagonists (VKA) or
heparins, followed by direct oral anticoagulants (DOAC)
were followed for a 90-days period. Demography,
clinical and radiologic presentation, smoking status
and concomitant comorbidities were analyzed. The
mortality risk was estimated by calculating PESI and
SPESI score. The results showed uneven utilization of
both treatment modalities (93.8% treated with VKA
versus 6.17% with DOAC). Smoking as an indepen-
dent factor was detected in 55.56% of patients, and is
greater than the overall smoking prevalence in Mace-
donia. Central propagation of PE was found in 57.79%
of cases and together with the presence of pleural effu-
sion was associated with a greater risk for complica-
tions. Estimation of 30-day mortality risk with PESI
and sPESI showed their high predictive value, with an
advantage of sPESI, in terms of better accuracy and
simplicity of performance. Correct estimation of risk for
complications and mortality is important for improving
the overall safety of patients with PE and has a positive
,,cost-benefit“ effect for organization of the treatment.

Keywords: pulmonary embolism, mortality,
complications

Bo ek ma 90 nena ce ciaegenu 162 OomHH, XOCIHTA-
n3upanu nopaau akytHa IIE, Tpetupanu co ctaHgap-
JIHa Teparja co XelapruHH W aHTaroOHHUCTH HA BUTAMUH
K (BKA) wimit co XemapuHH | KOHCEKYTHBHA JOJITOPOY-
Ha Tepandja cO AUPEKTHU OPATHUA aHTHUKOATYJIAHTHU
aexoBu ([OAK). Anamusupanu ce aemorpagckure
KapaKTePUTHUKH, ITyIIAYKHOT CTATyC, CTpaTu(UINpana
€ KIMHIYKATa W PaJnoJIoIIKaTa Ipe3eHTanrja u mpu-
CYCTBOTO Ha KOMOPOMHUTETH. PU3HKOT 01 MOpTAIIHTET €
npoueHet co nomom Ha ITECH u cIIECU ckop. Pe-
3yIITAaTATE IOKaKaa HeeTHaKBa INPUMEHAa Ha JBarta
MojanuTeT Ha Tepanuja (93.82% tpetupanu co BKA
u 6.17% co JOAK). IlymemeTo kako He3aBUCEH pU-
3UK (PaKTOp € AETEKTHpaHo Kaj 55.56% ox Oommwute,
IITO MIPETCTaByBa IOTOJIEMa 3aCTAIICHOCT OJ1 OIIIITaTa
nomynanija Bo Makenonuja. LleHTpanHa nokanuja Ha
[1E e najneHa xaj 57.79% oa UCTIMTAHUIITE W 3a¢THO
CO TIPHCYCTBOTO Ha IUIEBPAJICH M3IUB € MOBP3aHa CO
MOTOJIEM PU3UK 3a KoMmIumkanuu. IIpouenara na 30-
JHEBHHUOT pu3uk 3a Moptaiurer co [IECU u cI[IECU
CKOpPOBHUTE ja MOTBPIM HOBHATAa BHCOKA MPEIUKTUBHA
BpenHocT, co npeanoct Ha cIIECHU ckopoT Bo cMucon
Ha TOroJieMa TOYHOCT M €JI0CTaBHOCT 33 NpHMEHa.
TouHaTa TpoIeHAa Ha PU3UKOT ONl KOMIDIMKALIUH H
CMPTHOCT ja Tofo0pyBa 0e30eqHOCTa Ha OONHUTE U
UMa MoBoJieH ,,cost-benefit “ edexr mpu opranuzaiuja
Ha JEKYBameTO.

Kiyunu 300poBu: myIMoHaIHA eMOonyja,
MOPTAIIUTET, KOMITITHKALINA

Ancrpakr

INpaBuiHaTa MPOLEHA HA TEXKUATA M PU3UKOT O KOM-
TUTHKAIIMA W CMPTEH WCXOJ Ce KIYYHH 32 e(pUKaceH
TpeTMaH Ha mynMoHaaHaTa embonuja (ITE).

Correspondence to: Marija Zdraveska, University Clinic of
Pulmology and Allergy, ,,Bul Mother Theresa’” 17, 1000 Skopje, R. N.
Macedonia; Phone: +389 71 40 07 65; E-mail: mzdraveska@gmail.com

Introduction

Pulmonary embolism (PE) is one of the modes of
presentation of venous thromboembolism (VTE) and
is a frequent cause of morbidity and mortality in the
population. The incidence of PE is approximately 60
to 70 per 100,000; its management remains a serious
health problem [1]. PE represents the third most common
cause of cardiovascular death, after myocardial infarction
and cerebrovascular insults [2], and is a leading preven-
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table cause of death among hospitalized patients [3].
The presenting signs and symptoms of PE are non-
specific and with variable intensity, ranging from com-
plete asymptomatic to extensive alteration of the
general condition of the patient, acute circulatory and
respiratory insufficiency and shock. This often leads to
misinterpretation and incorrect initial estimation of the
seriousness of the situation, resulting in delayed diag-
nosis and inadequate treatment. As for illustration, in a
study of Beckman et al. diagnosis was confirmed in
only one third of the patients with clinical suspicion
for PE, and in about 25% of the autopsies PE was
detected as an incidental finding. The implication of
this diagnostic problem is that if all patients with cli-
nical suspicion of PE are treated, more than two thirds
of the patients would receive unnecessary anticoagula-
tion. On the other hand, without adequate and timely
treatment, the acute mortality rate of PE would be
15%, and additional 26-33% would experience recu-
rrent, potentially fatal episodes of PE [4].

For didactical reasons and more efficient analysis, the
treatment of VTE and PE is often presented as treat-
ment of the acute phase, usually encompassing the first
5-10 days of treatment after initial diagnosis, followed
by a period of long-term maintenance therapy, which,
depending on the provoking factors and the circum-
stances of the incident, could last 3, 6, or more than 12
months after the acute embolic incident [5,6]. The exact
duration of the long-term treatment is estimated indivi-
dually, for each patient, according to the contemporary
guidelines. There are still numerous dilemmas concer-
ning the period of long-term treatment, and it is still
subject to debates, despite the issues of the most
contemporary recommendations [7,8].

In the past decade, the protocols for treatment of acute
PE have undergone substantial changes, as a result of
the emerging studies which analyze the rate of recurrence
and complications associated with the standard treatment,
and especially after the introduction and approval of
the direct oral anticoagulant medications (DOAC) [9-
12]. DOACs are known as “target-specific” (TSOAC)
or “novel” oral anticoagulants (NOAC). This group
encompasses rivaroxaban (registered for the treatment
of VTE since 2012), apixaban, edoxaban and dabigatran
[13]. All aforementioned DOACsS are at least ,,non-in-
ferior to warfarin, but their advantage is in the standard
dosing and there is no need of routine monitoring of
the blood level and their efficiency. The treatment with
DOAC:Ss can often be commenced since the very mo-
ment of initial diagnosis of VTE, unlike the oral vitamin
K antagonists (VKA) which need to be “bridged” with
heparin preparations. Still, the dilemmas concerning
the utilization of the DOACs arise from the concern
that specific antidotes are not readily available, as well
as the referrals for “non-responders” to initial treatment
with DOACs [14]. An additional problem with the usage
of DOACs in Macedonia is the fact that they are not

covered by the public health insurance, which makes
the experience with their application for acute and
long-term treatment of PE and deep venous throm-
bosis (DVT) scarce.

International as well as local studies are necessary to
clear the aforementioned dilemmas concerning the effi-
ciency, safety and adequate choice of the available
treatment regimens for PE. We need exact definition
and selection of patients, their characteristics and
clinical presentation of the VTE, in which heparins,
VKAs or DOACs would be preferred.

Estimation of the risk for early mortality is an addi-
tional problem of the decision and choice of adequate
treatment. A series of scoring systems are proposed for
this purpose [15]. PESI (Pulmonary Embolism Severity
Index) and sPESI (Simplified Pulmonary Embolism
Severity Index) scores are the most frequently used,
especially the sPESI, which is proposed in the most re-
cent guidelines, because of its simplicity, accessibility
of the required parameters, short application time and
the confirmed accuracy of the obtained results [16,17].

Aim of the study

The primary aim of this study was to estimate the cha-
racteristics of the patients, hospitalized at the Clinic of
Pulmology and Allergy in Skopje, because of acute
PE, with or without DVT, analyzing the presentation
of PE (clinical and radiologic), estimation of the seve-
rity, as well as the relative risk for early mortality. The
secondary outcome was to estimate the bleeding risk
associated with the applied treatment.

Material and methods
Material

All patients aged over 18 years hospitalized at the
Clinic of Pulmology and Allergy in Skopje in the pe-
riod from October 2011 until December 2017, with
diagnosed PE, with or without DVT, were included in
the study. Patients were registered in the Registry for
thromboembolic incidents - RIETE, Center Number 04,
active at the Clinic since October 2011. All patients
had signed the dedicated Informed Consent form, allowing
inclusion of their disease data into the Registry. Pa-
tients were included in RIETE prospectively, consecu-
tively, depending on the date of their hospitalization at
the Clinic of Pulmology and Allergy. Patients were
treated according to the recommendations of the con-
temporary international and local guidelines, with
heparins + VKA (non-fractionated heparin, or low
molecular weight heparin — LMWH simultaneously
with vitamin K antagonist), titrating the dose until INR
2-3, continuing the VKA as a long-term therapy, or
heparins in the first days after diagnosis, followed by
DOAC: as a long-term treatment.
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Inclusion criteria

Patients aged 18 or more, with diagnosed PE, with or
without DVT. Valid diagnosis was considered if PE
was confirmed with objective imaging tests, such as
computerized contrast tomography of the lungs by the
standard protocol for pulmonary angiography — CT
angiography.

Exclusion criteria

Patients with severe or fatal comorbid conditions which
represent independent cause for imminent lethal outcome
or bleeding (patients with terminal stage of malignant
disease, acute myocardial infarction, acute cerebrovas-
cular incident - CVI, impairment of the coagulation
associated with bleeding, not related to anticoagulant
therapy), severe psychiatric patients, pregnant women
and patients who did not give, or had withdrawn their
consent to the study.

Followed variables - demographic characteristics,
smoking status, presence of comorbidities, chest CT
characteristics, routine blood analyses, PESI and sPESI
scores, blood gas analyses, length of hospitalization,
INR (for patients on VKAs), mortality and incidence
of bleeding registered in the period of 90 days after
initial diagnosis of PE.

Method of work
General methodologic approach

This is an observational, retrospective epidemiological
study with prospective approach. We analyzed para-
meters from the medical history of the patients, data
from the outpatients follow-up, whereas the researcher
did not influence the decisions for treatment of the or-
dinating pulmonologist. An especially dedicated instru-
ment - questionnaire for data collection was designed
according to the needs of the RIETE Registry and the
study. Data were collected combining the interview
with the patient, medical history, routine controls and
telephone contact after hospitalization.

Clinical method

The following parameters were analyzed

Demographic characteristics at the moment of initial

diagnosis — gender, age, height and weight. Smoking

status was defined as “smoker”, “non-smoker”, “ex-
smoker”, and “unknown smoking status”.

Imaging methods - results and radiologic presentation

from the chest CT angiography obtained at initial

diagnosis were analyzed and grouped as follows:

- Massive (multiple) PE, central (PE in truncus
pulmonalis), PE in main pulmonary arteries, lobar,
segmental, and subsegmental;

- Unilateral or bilateral;

- With or without pleural effusion;

- With or without pulmonary infarction.

Clinical presentation

- Initial symptoms (hemoptysis, chest pain, dyspnea,
syncope, body temperature, pain/swelling of ex-
tremities);

- Clinical parameters (heart and respiratory frequency,
arterial pressure, blood saturation and partial pre-
ssure of oxygen and carbon dioxide);

- PESI and sPESI scores with estimation of a 30-
day mortality risk - low, intermediate and high risk;

- Presence of comorbid conditions.

Incidence of bleeding, graduated as minimal (self-
limiting, which did not require change of treatment),
moderate (followed by temporary change of treatment
and solved without consequences), and severe (requiring
cessation of anticoagulation treatment, transfusion of
blood elements and/or surgical intervention, or resul-
ting in severe health consequences or death). Time of
incidence of bleeding since initializing the treatment
was calculated.

Biochemical, laboratory analyses
Values of INR at the moment of bleeding incidents

Survival during the follow-up period of 90 days. The
incidence of all-cause mortality was analyzed as early
death, occurring in the first 7 days, death during the
acute treatment (in the period of 8-30 days) and death
within 31 to 90 days from the PE incident.

Statistical method

Basic statistical analysis, demographic statistics, calcu-
lation of frequencies and relative risk determination
were calculated using Microsoft Excel.

Results

A total of 162 patients were included in this study. 152
(93.82) of them were initially treated with heparins +
VKA (treating dose of LMWH or non-fractionated
heparin in 24 hours continuous infusion and aceno-
coumarol, titrating the dose to INR ranging 2-3),
according to the actual guidelines of the European
Society of Cardiology (ESC). Ten patients (6.17%) were
treated with DOAC:s after the initial acute phase treatment.
Demographic characteristics: 84(51.85%) of all patients
in the study were male, and 78 (48.15%) were female.
The average age of patients was 52.3 (ranging from 18
to 87 years). The dominating age was 31-70 years,
with a tendency towards younger age in the group
treated with DOACSs. The distribution of patients by
age is presented in Table 1.
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Table 1. Distribution of patients by age groups

Agerage  Heparin+VKAs  Heparin + DOACs Total
18-30 11(7.2%) 0(0%) 11(6.7%)
31-50 43(28.2%) 4(40%) 47(29.01%
51-60 40(26.3%) 4(40%) 44(27.1%)
61-70 34(22.5%) 1(10%) 35(21.6%)
>71 24(15.7%) 1(10%) 25(15.4%)
Total 152 10 162

The average weight of patients was 81.04 +/- 29.04 kg.
Our results showed that according to the smoking
status, only 71 patients (43.82%) were non-smokers,
74 (45.68%) were active smokers and 16 (9.88%) were

ex-smokers. There was an evident domination of
current and ex-smokers compared to the non-smokers,
with a total of 55.56%. The distribution by smoking
status is presented in Table 2.

Table 2. Distribution of patients by smoking status

Smoking status Heparin+VKAs Heparin + DOACs Total
Non-smokers 66(43.42%) 5(50.00%) 71(43.82%)
Current smokers 69(45.39%) 5(50.0%) 74(45.68%)
Ex-smokers 16(10.52%) 0(0.00%) 16(9.88%)
Unknown 1(0.66%) 0(0.00%) 1(0.62%)
Total 152 10 162

The analysis of the radiologic presentation of the chest
CT showed that massive PE was found in 5 (3.08%)
patients, central PE in 7(4.32%) patients, main pulmona-
ry arteries were targeted in 42 (25.92%), lobar arteries
in 34 (20.98%), segmental in 44 (28.9%) and sub-
segmental PE was detected in 30 (19.7%) patients.
Ninety-two (60.52%) of the total of 162 patients had
unilateral PE and 70 (46.05%) had bilateral presenta-
tion. In 80 (52.63%) patients pleural effusion was de-
tected on CT or ultrasound, and infarction was docu-
mented in 65 (42.76%) from the analyzed cases.
Interestingly, 90% of patients treated with DOACs did
not have a pleural effusion and 50% did not present
with parenchymal infarctions.

The most frequent symptoms were chest pain and
dyspnea, 142(87.65%) and 156(96.29%), respectively;
48 patients had hemoptysis (29.62%), and the least
frequent findings were syncope in 12(7.41%) and sig-
nificant hypotension (arterial pressure below 90 mmHg)
in (2.47%) cases. The results from the blood gas analyses
showed that a significant oxygen hypo-saturation
(<90%) was detected in 20 (12.34%) patients, hypo-
saturation in the range from 91 to 95.9% in 84(51.85%),
and normal saturation was found in 51(31.48%) pa-
tients. Hypocapnia was registered in 32(19.75%) cases.
Concomitant DVT was found in 29 (17.90%) patients.
Only one of the patients had DVT of an upper
extremity.

Presence of comorbidities was found in 111 (68.52%)
patients, and coexistence of multiple diseases was
present in 46(28.39%). We found domination of car-
diologic entities, present in 40 patients (24.69%), ma-
lignant diseases in 24(14.81%), and respiratory patho-
logy in 20(12.3%). The lowest frequencies were re-
gistered for past CVI 6(3.70%), psychiatric conditions

10(61.72%), chronic renal and hepatic insufficiency
9(5.56%), and diabetes 8(4.93%).

Bleeding associated to the applied treatment was found in
9 (5.92%) patients treated with heparins + VKAs and 2
patients treated with heparins + DOACs. The total
count of bleeding incidents was 11 (6.79%). The
intensity of bleeding was minor in 5 patients on VKAs
and 2 on DOACs, moderate in 3 patients treated with
VKAs and severe bleeding was registered in only one
patient on VKAs. In 4 of the patients treated with
VKAs, the values of INR were higher than 3 at the
moment of the incident. INR was not tested in patients
treated with DOACs.

The total number of patients with lethal outcome was
16 (9.87%), all from the group of patients treated with
VKA. Death in the first 7 days occurred in 2 patients,
aged from 61 to 70 years. In the period from 8-30 days,
we lost 6 patients (3 aged 31-50, 2 from 61-70 and 1
older than 71 year), and up to 90 days death occurred
in 8 patients (one 27-year-old patient, 3 from the age
group 51-60, 2 from 61-70 years and 2 older than 71
year). Concerning the combined incidence of comorbi-
dities among the patients with lethal outcome, 6 of
them had joint incidence of malignant disease, 3 had
previous CVI, and 2 had coexistent renal, liver or
respiratory failure.

The estimation of severity of the PE and relative risk
for early death with PESI and sPESI showed divergence
in the obtained results. The results from PESI score are
presented | and Il - low risk, and 11, IV and V as high
risk for 30-days mortality. For sPESI, score of 1.1%
means low risk and 8.9% high risk for early mortality
and severity of complications. The results from PESI
and sPESI are presented in Table 3. In 4 patients, the
scores were not calculated because of the lack of
information about the oxygen saturation.
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Table 3. Distribution of PESI and sPESI in the analyzed subjects

PESI score SPESI score
Heparin + Heparin + Heparin + Heparin +
Score VKA DOAC (Tlogza)' Score VKA DOAC (Tlogg)'
(152) (10) (152) (10)

I 60(39.47%)  6(60.00%)  66(40.7%) Lowll  78(51.31%) 8(80.00%) 86(53.08%)
Il 41(26.97%)  1(10.00%)  42(25.92%) High89  69(45.39%)  1(10.00%)  70(43.21%)
1 29(19.07%)  2(20.00%)  31(19.13%)

v 14(9.21%) 0 14(8.64%)

\Y 3(1.97%) 0 3(1.85%)

Grouping of the results from the PESI score as low
and high risk showed that 108 (66.67%) patients had
scored | and 11, while 48 (29.62%) had Ill, 1V and V,
representing a high risk. This was not analogue to the
estimation obtained with sSPESI, where 86 patients
(53.08%) had low and 70 (43.21%) patients had a high
risk for 30-days mortality. The analysis and correlation
of both scores with the lethal incidents showed that

lethal outcome was predicted in 15 (93.75%) with
SPESI and in 12 patients (75.00%) using the PESI
score. SPESI did not predict the lethal outcome in only
one patient. A more detailed analysis showed that from 4
patients with PESI | and 1l, 3 had sPESI 8.9%, poin-
ting to a high risk, but death did not occur within the
first 30 days. One of the four patients with PESI 111 score
died within 30 days from established diagnosis of PE.

Table 4. Distribution of PESI and sPESI scores in the 16 patients

with lethal outcome

PESI score SPESI score
Score | and Il 4(25.00%) Low 1.1% 1(6.25%)
Score 111 4(25.00%) High 8.9% 15(93,75%)

Score IV and V 8(50.00%)

Discussion

In spite of the vast research and published guidelines,
there are still many unresolved moments in the decision
process for acute and long-term treatment of PE. Indi-
vidualized approach, the choice of adequate treatment,
estimation of the necessity of hospitalization or po-
ssibility of home treatment, incidence of associated
complications of the treatment or the disease itself, and
the risk of lethal outcome are still current topics for
discussion [5-7,18].

Perceiving the non-inferiority of the DOACS, referred
in the recent studies, the recent ESC and ERS guide-
lines for the diagnosis and management of acute pul-
monary embolism issued in 2019, give priority to the
DOAGC:S in the treatment of PE with low and moderate
risk from early death and complications. DOACSs are
listed as treatment of choice for long-term treatment
and prevention of recurrent PE, but also in the acute
phase, when treatment with oral anticoagulants is indi-
cated (evidence level A) [8,19,20]. Low molecular
weight heparins remain the first line treatment in pa-
tients with PE with a more severe clinical presentation
[21]. In our study, 152(93.82%) patients were treated
with heparins + VKE (non-fractionated heparin, or low
molecular weight heparin - LMWH simultaneously
with vitamin K antagonist), titrating the dose until INR
2-3, continuing the VKE as a long-term therapy, whilst
10 (6.17%) received direct oral anticoagulants after
initial LMWH in the acute phase. The analyzed ma-
terial was obtained from the data of the patients Regis-
tered in the RIETE registry, center 04, included in the

period from October 2011 until December 2017, when
DOACs were just recently registered for medical use
in Macedonia. Hence, they were not easily available
and there was general “fear from their prescription and
possible complications (bleeding)” because of the lack
of availability of antidotes and specific test for their
efficiency and therapeutic range. The great difference
in the frequency between the groups of patients with
both treatment modalities makes comparative analysis
and extrapolation of relevant results difficult. The
authors are looking forward to analysis of the more
recent material from the Registry, when the prescript-
tion of DOACs has become more frequent.

Smoking as an independent risk factor for PE is asso-
ciated with increase of the absolute risk of PE in 24.3
(95% CI 15.4-26.7) from 100 cases [22]. Still, a direct
association of smoking with thrombus formation has
still not been confirmed [23]. In our material, 45.68%
of patients were current smokers and additional 9.88%
were ex-smokers, which was a larger percentage than
the referred average incidence of smokers in Macedonia,
which was estimated to 36.1% (46.6% male and 26.8%
female smokers). This fact might confirm the association
of PE with the smoking status. The gender distribution
(62.27% males and 32.23% females), follows the global
gender distribution of smoking in Macedonia [24].
According to the radiological presentation, in 57.79%
of the analyzed subjects with PE, involvement of the
central and great (main and lobar) pulmonary arteries
was detected, and in 42.21% peripheral distribution of
the emboli was found. Similarly, Martinez et al. [25]
described central presentation of PE in 48.11% of their
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analyzed subjects, associated with a significantly higher
risk of lethal outcome, with an odds ratio (OR) of
1.81. According to Kiris, the presence of pleural effu-
sion was associated with increased 30-days, as well as
long term mortality risk, in patients with PE [26,27].
Pleural effusion was present in 80(52.63%) patients in
our study, 79 of which treated with VKAs. From the
patients treated with DOACS, 90% did not have pleural
effusion, and in 50% parenchymal infarction was not
detected. As previously stated, drawing comparative
conclusions is not possible because of the uneven
distribution, but a tendency can be anticipated.

It is commonly accepted that the incidence of VTE and
PE as well as their prognosis are a result of the inte-
raction between the patient-associated risk factors, which
are often persistent, and environmental risk factors, which
are ussualy transient. Extensive trauma, sugical interven-
tions, fractures of the lower extremities, and spinal trauma
are strong risk factors for PE. Coexsistence of neopla-
sia not only represents a significant risk factor, but also
an independent predisposing factor for acute episodes
of VTE [28]. In this study, coexsistence with malignat
diseases was found in 24(14.81%) cases, six of which
had lethal outcome during the observation period.
Cohen et al. presented that in 2004, from the total
population of 6 European countries, more than 370,000
deaths were due to VTE. 34% of those cases had ab-
rupt death, within several hours from the onset of sym-
ptoms, without even a chance to start an adequate treat-
ment. From the other patients, PE as a cause of death was
found post mortem in 59%, and only in 7% PE was
diagnosed on time [29]. According to Bélohlavek, the
total mortality rate in the case of first acute incident of
PE was 11.4% in the first 2 weeks, and it increased to
17.4% in the long-term follow-up of patients [1]. These
percentages increased from 18 to 65%, depending on
the extensivenes of the incident, rangng from 20% in
treated PE, 25-30% in PE with cardiogenic shock, and
5-25% in submassive PE.

In our study, mortality was analyzed in three periods,
as early, all-cause mortality within the first 7 days
after the thrombotic incident, death from 8 to 30 days
since establishing of diagnosis of PE, and death from
31 to 90 days from the actuel incident. The total number
of patients with lethal outcome was 16 or 9.87% from
the total analyzed subjects, all of them treated with
heparins + VKAs. Death in the first 7 days occurred in
2 subjects, from 61 to 70 years old. In the period from
8-30 days, death was registerd in 6 patients (3 aged
31-50, 2 from 61-70 and 1 older than 71 year). In the
period from 31 to 90 days, death occurred in 8 patients
(one 27-year-old patient, 3 from the age group 51-60,
2 from 61-70 years and 2 older than 71 year). Concer-
ning the combined incidence of comorbidities among
the patients with lethal outcome, 6 of them had joint
incidence of malignant diseases, 3 had previous CVI,

and 2 had coexistent renal, liver or respiratory failure.
Our results are comparable with the some cited in the
literature [30]. Apart from the clinical, radiologic and
laboratory parameters, when calculating the mortality
risk it is necessary to include parameters for the presence
of possible aggravating factors and comorbiditties. The
combibnation of these parameters is included into the
predictiuve calculators, such as PESI and sPESI, which
are most commonly utilized, although more advanced
methods have been metioned in the recent literature
[31]. The greatest value of the PESI scores is their
accuracy in detection of the low-risk patients, which
would be candidates for outpatient treatment [32]. The
analysis of the results obtained with PESI and sim-
plified PESI scores in our material showed a certain
divergence concerning the capacity for correct esti-
mation of the severity and moratlity risk. Grouping the
results from the PESI scores to low and high risk
showed that sPESI had a better predictive capacity to
estimate the early, 30-days and late mortality than the
traditional PESI score. Utilizing the sPESI score, lethal
outcome was predicted in 15(93.75%) cases, and failed
to predict only one death incident. On the contrary,
PESI mannaged to predict lethal outcome in 12(75.00%)
patients; 3 of the 4 patients with PESI | or Il had
SPESI score pointing to high risk, but in none of them
death did not occur in the first 30 days. One of the four
patients with PESI score 11 died within 3 days of ini-
tial diagosis of PE. The limitation of this study is in
the small absolute number of patients with lethal out-
come, which makes detailed statistical analysis inacurrate.
The contemporary tendencies for management of PE
and the increasing experience with the utilisation of
DOACs open a new possibility of patients’ selection
for home treatment of PE. Dentali et al. treated 53% of
their patients with DVT and 17% of their patients with
PE as outpatients, and the hospitalization for PE was
shorter than 5 days [33]. The rigorous selection of pa-
tients with PE suited for this mode of treatment, deter-
mining the follow-up strategy and planning their sur-
veilance as part of the challenges confronting the con-
temporary medicine.

Conclusion

This study has pointed out the importance and necessity
of detailed assessment of patients with acute pulmonary
embolism in order to obtain efficient, contemporary
and, most of all, individualized approach to their ma-
nagement. The exact estimation of the risk of com-
plications and mortality improves the safety of patients
and has a favorable ,,cost-benefit in the organization
of the treatment.
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Abstract

Introduction. Despite all significant therapeutic advan-
ces in recent years, liver cirrhosis is still related to sig-
nificant healthcare burden worldwile. The aim of the
study was to review the demographic data, patient cha-
racteristics and the prevalence of different etiological
entities in cirrhotic patients.

Methods. In 71 patients with liver cirrhosis, we eva-
luated the demographic data, clinical features and etiolo-
gy of liver disease and we analyzed the data in relation
to the presence of acute decompensation (AD).
Results. AD was diagnosed in 39 (54.93%) patients,
with no statistically significant percentage difference
among both groups (p=0.2417). The analysis showed a
significant male predominance (p=0.0001) and signifi-
cantly older age in female patients (p=0.0211). Regar-
ding AD, the analysis neither confirmed a significant
association between AD and gender (p=0.6567), nor a
significant age difference between patients in both groups
(p=0.9817). Alcoholic liver disease was the most pre-
valent etiology, without significant association between
the etiology and the presence of AD (p=0.1241). The
analysis confirmed significantly more decompensated
than compensated patients according to the Baveno
classification (p=0.0001) and most patients, 44(61.97%),
were classified in Baveno class 3.

Conclusion. Despite demographic data, etiology and sta-
ge of disease, it seems that the presence of AD has also
a significant impact on the course of the disease and
the prognosis in cirrhotic patients.

Keywords: liver cirrhosis, demografic data, etiology,
acute decompensation
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Ancrpakr

Bosen. 1 mokpj cute 3HaYajHU TEPANUCKA JOCTUTHY-
Barba BO M3MHHATUTE T'OAMHH, HPHOAPOOHATA LIUPO3a
ceyliTe IPEeTCTaByBa 3HAYMTENHO ONTOBApyBame Ha
3IIpaBCTBCHUOT CHCTEM Ha CBETCKO HuBO. Llerm Ha cTy-
IvjaTa Oelle 1a ce HalpaBH Mperiie] Ha JeMorpadcku-
TE MOJATOIM, KAPAKTCPUCTHKUTE HA MAIIMEHTHTE U HA
3aCTareHOCTa Ha PA3IMIHU €TUOJOMIKH MPUIAHUTEIN
Kaj MaIeHTHUTE CO MPHOAPOOHA IIMPO3a.

Metoan. Kaj 71 maumeHT co LpHOAPOOHA LMpPO3a TH
eBaJlyUpaBMe JeMOTpad)CKUTE TOAATOLH, KITMHUIKUTE
KAapaKTePUCTHKH, W CTHOJOMIKATE MPHIMHUATEIN IO
IITO TIOJATOLIMTE TH aHAIM3UPaBMe BO OJJHOC Ha IPHUCYC-
TBOTO Ha aKyTHa jexomiensanuja (AJl).

Pesyararn. AJl 6eme aujarsocrunmpana kaj 39(54.93%)
nanueHTu, 0e3 MpUCYCTBO Ha CTATUCTHYKU CUTHHU(DU-
KaHTHA pa3/lyKa BO MPOIEHTYyalIHaTa 3aCTalleHOCT II0-
mery meere rpymu (p=0.2417). Anammsara yTBpay CHI-
HU(UKaHTa TpegoMuHarija Ha MamknoT moi (P=0.0001)
U CUTHU(HUKAHTHO TMOBHUCOKA BO3pACT Kaj MAIlEHTHUTE
ox sxercku mon (p=0.0211). Bo Bpcka co AJl, aHanu-
3ara HUTY MOTBPIU CUTHU(HKAHTHA aCOMUPAHOCT II0-
mery AJ] u nomor (p=0.6567), HuTy cUrHH(UKAHTHA
BO3pacHa pasiuKa romery MmaiueHTUTe BO JIBETE IPy-
mu (p=0.9817). AnkoxomHara HpHOAPOOHA Goect Oerre
HAaj3aCTallHUOT €TUOJIOMIKY MPUYMHHUTEN, HO 0e3 mpu-
CYCTBO Ha CUTHH()MKAHTHA aCOI[MPAHOCT MOMeETry eTH-
osnorujara u npucyctBoto Ha AJ] (p=0.1241). Ananu-
3ara MOTBPAM CHUTHU(HUKAHTHO MOBEKE IEKOMEH3HpPa-
HH OTKOJIKY KOMIICH3MPAaHU NAMCHTH CIIOPEH Baveno
knacudukanumjara (p=0.0001), a Hajromem aen oj ma-
uentute 44 (61.97%), 6ea xiacudpunupanu Bo Bave-
no kiaca 3.

3akmy4ok. OcBeH aeMorpaCcKuTe KapaKTEePUCTHKH,
STHOJIOTHjaTa U CTaIUyMOT Ha 0OJIecTa, ce YMHU JeKa
U mpucyctBoto Ha AJl MMa 3Ha4yajHO BIHMjaHHE BP3
TEKOT Ha 0ojecTa W MPOTHO3aTa Kaj MAIMEeHTHTE CO
PHOIPOOHA IIUPO3a.
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Knyuynn 360opoBu: nprHoapoOHa mupo3a, neMorpadcku
MOJIATOIIH, €THOJIOTHja, aKyTHA JEKOMITCH3aIlH]ja

Introduction

Despite all the significant therapeutic advances and
achievements in recent years, chronic liver disease is
still related to a significant healthcare burden. Accor-
ding to some data, liver cirrhosis is present in approxi-
mately 0.1% of the European population. More than
170,000 cirrhosis-related deaths are reported in Europe
each year, making it the fifth most common cause of
death in Europe [1,2], with one-year mortality varying
significantly between 1% and 57% [3]. A large popula-
tion study involving 4,010 patients with liver cirrhosis
found an incidence of 33/100,000 inhabitants per year
(95% CI 28-40) and five-year mortality of 62% (95%
Cl 59-65) [4]. Acute decompensation (AD) is a heteroge-
neous entity characterized by the development of one
or more complications of chronic liver disease and it is
associated with increased mortality in cirrhotic pa-
tients [5-7]. The aim of the study was to review the de-
mographic data, patient characteristics and the preva-
lence of different etiological entities in patients with
liver cirrhosis.

Material and methods

In this cross-sectional study, we enrolled 71 patients
with liver cirrhosis. The diagnosis was made according
to the specific clinical, morphological, and laboratory
data. According to the presence of AD, patients were
divided into two groups. During enrolment, we Regis-
tered demographic data and some of the relevant
features of chronic liver disease. In order to define the
etiology of liver disease we obtained data regarding
daily alcohol intake; we performed serology for heap-
titis B and hepatitis C; we measured several autoimmune
markers (anti-nuclear antibodies, anti-mitochondrial
antibodies, anti-soluble-liver-antigen antibodies, liver-
kidney microsomal antibodies) and we performed
additional analyses when needed. In all patients, we
performed clinical examinations, abdominal ultrasound,
complete blood count, biochemical analysis of blood
sample, prothrombin time (PT), international normalized
ratio (INR), and gas analysis from capillary blood.

Afterwards, we calculated the scoring systems that are
currently used in cirrhotic patients (CTP, MELD, SOFA,
and SAPS 1l score) and according to the Baveno cla-
ssification we classified patients into 4 classes.

In this study we analyzed the demographic data of
patients and some relevant features of chronic liver
disease and portal hypertension mainly in relation to
the presence of AD. The analysis of the qualitative
series was performed by determining the coefficient of
relations, proportions, and rates, and they were presen-
ted as absolute and relative numbers. The quantitative
series were analyzed by using the measures of central
tendency (average, median, minimum values, maxi-
mum values, and interactive ranks) and dispersion
measures (standard deviation, standard error). Pearson
Chi-square test and Fisher Freeman Halton exact test
were used in order to determine the association bet-
ween certain attributive dichotomous features. Difference
test was used to compare the proportions. T-test was
used to determine the significance of the difference
between the means of two samples. A significance level
of p <0.05 was used to determine the statistical signi-
ficance. All patients signed an informed consent for
participation in the study. The study protocol was in
line with the ethical principles of the Helsinki Declara-
tion and it was approved by the Ethics Committee of
the Faculty of Medicine at Ss. Cyril and Methodius
University in Skopje.

Results

According to the presence of AD, patients were divi-
ded in two groups. AD was diagnosed in 39 (54.93%)
patients, with no statistically significant percentage di-
fference among the groups {Difference test: 9.86% [(-
6.43-25.45) Cl 95%]; Chi-square=1.371; df=1; p=0.2417}.
The analysis showed a significant male predominance
in the study group {56 (78.87%) males vs. 15 (21.13%)
females (gender ratio 3.73:1); {Difference test: 57.74%
[(42.39-68.89) Cl 95%]; Chi-square=47.008; df=1; p=
0.0001}. In patients without AD, there were 9 (23.1%)
females vs. 30 (76.92 %) males, while in AD patients
there were 6 (18.7%) females vs. 26 (81.2%) males.
The analysis did not confirm a significant association
between gender and AD (p=0.6567) (Table 1, Figure
1). The mean age in the sample was 58.8 + 10.7 [95%

Table 1. Sample distribution according to gender and AD

AD' (N=71)
Gender No Ves Total P
Female N 9 6 15 :
% 23.08% 18.75% 21.13% Pearson Chi-
I T U B M 1
% 76.92% 81.25% 78.87% df:.2- ;
Total N 39 32 71 020 65’6 ,
% 54.93% 45.07% 100% :

Tacute decompensation, *significant for p<0.05
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p>0,05
100%
81,3%
80% 76,9%
60%
40% -
20% - lf\,%%@&
Imales
0%
no AD yes
Fig. 1. Sample analysis according to gender and AD
Table 2. Age analysis according to gender and AD
95% CI of mean
Parameters Number Mean S‘a’.‘d?‘rd Min Max Median
(N) deviation Lower  Upper
_ Female 15 62.47 8.47 48.00 77.00 61.00 58.10 66.93
§ Male 56 55.34 10.83 31.00 84.00 55.50 52.53 58.05
& Total 71 56.84 10.73 31.00 84.00 58.00 54.39 59.14
t-test (69)=-2.359; p=0.0211*
No 39 56.87 11.31 31.00 77.00 58.00 53.51 60.50
o Yes 32 56.81 10.14 34.00 84.00 58.00 53.39 60.52
< Total 71 56.84 10.73 31.00 84.00 58.00 54.51 59.28
t-test (69)=0.023; p=0.9817, *significant for p<0.05
23 25
3‘] 60
5 54
50 . FAMcanssE
males females no yes T Mean:1.06'SE
AD
Fig. 2. Age analysis according to gender and AD
Table 3. Etiology of liver cirrhosis according to AD
Etiology AD (N=71)
No Yes Total
Alcoholic liver disease Number 14 22 36
% 35.90% 68.75% 50.70%
. " Number 9 3 12
Chronic hepatitis B % 23.08% 9.38% 16.90%
. " Number 3 2 5
Chronic hepatitis C % 7 69% 6.25% 7 04%
. - . Number 1 0 1
Primary biliary cholangitis % 2 56% 0% 1.41%
Crvotogenic Number 7 3 10
yptog % 17.95% 9.38% 14.08%
. . Number 5 1 6
Autoimmune hepatitis % 12.82% 313% 8.45%
. . . Number 0 1 1
Nonalcoholic fatty liver disease % 0% 313% 1.41%

Fisher Freeman Halton exact test: p=0.1241, *significant for p<0.05
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Nonaleoholic fatty liver disease
Autoimmune hepatitis
Cryvptogenic

Primary biliary cholangitis
Chronic hepatitis C

Chronic hepatitis B

Alcoholic liver disease

60%

0% 20% 40% 80%
ol with AD ®  without AD
Fig. 3. Etiology of liver cirrhosis according to AD
Table 4. Sample analysis according to Baveno classification
Baveno classification Total Group
Number 4
Baveno class 1 % 5.63% Compensated
Number 7 11 (15.5%)
Baveno class 2 % 9.86%
Baveno class 3 Number 44
% 61.97% Decompensated
Baveno class 4 Number 16 60 (84.5%)
% 22.54%

Cl (54.4-59.1)]. The mean age of female patients was
62.5£8.5 [95% CI (58.1-66.9)], while the mean age of
male patients was 55.3£10.8 [95% CI (52.5-58.0)]. The
analysis confirmed a significantly older age in female
patients (p=0.0211), (Table 2, Figure 2). The mean age
of patients without AD was 56.9+11.3 [95% CI (58.1-
60.5)] years, while the mean age of patients with AD
was 56.8.£10.1 [95% CI (53.4-60.6)] years. The analysis
did not confirm a significant age difference between
patients in both groups (p=0.9817) (Table 2, Figure 2).
The case distribution showed that alcoholic liver di-
sease was the most prevalent etiology among patients
in both groups [14 (35.9%) without AD vs. 22(68.7%)
with AD] but there was no significant association bet-
ween the etiology and the presence of AD (p=0.1241)
(Table 3, Figure 3). In order to define the stage of the
disease, we calculated several scoring systems. The
frequency distribution test showed irregular distribution
regarding CTP, MELD, SOFA and SAPS Il score
(Shapiro-Wilk: W=0.9342, p=0.0011 vs. W=0.9179, p=
0.0001 vs. W=0.9418, p=0.0025 and W=0.8757, p=
0.00001, respectively). The mean CTP score was 8.9+
2.9, the mean MELD score was19.749.9, the mean
SOFA score was 4.7+2.6 and the mean SAPS Il score
was 20.6£10.2. Regarding the Baveno classification,
60 (84.5%) patients were defined as decompensated
[most patients, 44(62%) were classified in Baveno
class 3, followed by 16(22.5%) in Baveno class 4].

There were 11(15.5%) compensated patients [4(5.6%)
in Baveno class 1 and 7 (9.8%) in Baveno class 2].
The sample analysis confirmed a significantly higher
percentage of decompensated patients {Difference test:
69% [(54.63-78.36) CI 95%]; p=0.0001}, (Table 4)}.

Discussion

The results obtained in our study opened several im-
portant issues. Regarding demographic data, the results
confirmed a significant male predominance among
cirrhotic patients and significantly older age in female
patients. Regarding AD, the study confirmed its pre-
sence in 54.93% of patients, but did not confirm a
significant association between AD and the etiology of
liver cirrhosis. Also, the study neither confirmed a sig-
nificant association between AD and gender nor signi-
ficant age difference between patients in both groups.

Regarding the etiology distribution in the study group,
we came across some interesting data. Being present in
half of the patients, alcoholic liver disease (ALD) was
the most prevalent etiology among cirrhotic patients in
both groups. According to the literature, there are va-
riations in the etiological distribution in patients with
chronic liver disease depending on the geographic re-
gion and the prevalence of chronic hepatitis B and
chronic hepatitis C [8]. In one population-based cohort
study [4], ALD was also the most prevalent entity
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(79%), followed by chronic hepatitis C (5%), chronic
hepatitis B (1%), autoimmune hepatitis (2%), primary
biliary cholangitis (2%), primary sclerosing cholangitis
(0.41%), haemochromatosis (2%), alpha-1 antitrypsin
deficiency (1%), non-alcoholic fatty liver disease (NAFLD)
(0.3%), cryptogenic cirrhosis (9%) and other causes
(0.2%) [4]. Remarkably, we registered only one patient
with NAFLD, and the etiology of liver disease re-
mained unknown in 14.08%, which is relatively high
percentage in comparison to other research [4]. In
recent decades, non-alcoholic steatohepatitis (NASH)
is an increasingly recognized entity underlying chronic
liver disease, and according to some studies, a signifi-
cant percentage of cryptogenic cases belong to NAFLD/
NASH [9]. In a survey of 2,000 liver biopsies, NAFLD/
NASH comprised 22.5% of the biopsies between the
years 2003-2006 [8], as compared to 5% between the
years 1990-1995 [10]. This means that patients with
diabetes, dyslipidemia, and metabolic syndrome, in gene-
ral, should be more carefully observed and monitored
in the context of early and appropriate detection of
NAFLD as a possible cause of chronic liver disease.
The low detection rate of haemochromatosis and alpha-1
antitrypsin deficiency could be partially explained by
the necessity of confirming the entities by a specific
genetic analysis. Nevertheless, it seems that the low
clinical awareness and suspicion for these entities
could be responsible for the low diagnostic rate among
cirrhotic patients. Defining the specific etiology that
underlies the chronic liver disease is important not
only for providing specific etiological treatment and
slowing down the disease progression, but also for a
better natural course and risk assessment. Moreover,
according to some research, ALD and cryptogenic ci-
rrhosis are associated with worse prognosis [4,11].
Still, the small number of patients in our group
disabled us from performing a more precise analysis
regarding etiology.

AD is a complex and heterogenous entety [6,12-16]
that not only modifies the natural course of chronic
liver disease, but also poses an important prognostic
role in cirrhotic patients. AD occurs more frequently in
decompensated and in patients with advanced disease
and the presence of AD is related to an increased hos-
pital mortality [6]. Also, according to some research
the history of previous acute decompensation may also
have negative prognostic impact [17]. Taking into
account the important prognostic role of AD, patients
in our study were initially divided in two groups. Our
study neither confirmed a significant association bet-
ween AD and the analyzed demographic data (gender
and age), nor between AD and the etiology of liver
disease. This is partially in line with the literature data
suggesting that AD is mainly associated with the pre-
sence and degree of portal hypertension. Also, accor-
ding to some studies, infection and sepsis are the most
common precipitating causes of AD [18]. Recent data

also suggest that it is not only important to define the
presence of AD, but it seems that the degree of AD
also plays a role from the prognostic point of view [19].
This is the reason why many researchers have worked
on defining relevant and useful scores for detecting
and quantifying AD in cirrhotic patients [19].

In conclusion, in order to make a proper assessment of
the natural course of chronic liver disease and to
predict the prognosis more accurately, it is important
to properly obtain data regarding the etiology and stage
of liver disease, the presence and degree of portal
hypertension, and also to define and quantify the pre-
sence of acute decompensation.
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Abstract

Introduction. Femoral neck fractures in our country
and worldwide take epidemiological proportions. Accor-
ding to numerous publications and papers, hip frac-
tures take about 25-35% of the hospital capacity of
orthopedic-traumatic institutions. One of the most im-
portant causes of mortality and morbidity in the elderly
population are these fractures. In almost all cases, these
fractures lead to exacerbation of the existing chronic
diseases resulting in deterioration, i.e., reduced function
of the locomotor system and failure of other organ
systems, which often lead to death. They are not only a
hospital and health problem, but also a socioeconomic
and financial problem as for their treatment significant
financial resources are spent that additionally burden
the health funds. A femoral neck fracture can be a tri-
gger for a series of health problems that require diffe-
rent levels of care [1,2].

Aim. Evaluation of the postoperative pain and quality
of life in patients after femoral neck fractures threated
with osteosynthesis and arthroplasty.

Methods. This study was conducted at the University
Clinic for Traumatology, Orthopedic Diseases, Anesthesia,
Reanimation, Intensive Care and Emergency Centre at
the Faculty of Medicine in Skopje. According to its de-
sign, this was a clinical intervention study. It evaluated
27 patients with a femoral neck fracture who were di-
vided into two groups: 15 treated with osteosynthesis
(screws) and 12 with arthroplasty.

Results. The analysis of the quality of life of patients
from both groups one month after the intervention sho-
wed that the SF score for all 6 scales was not signify-
cantly different between patients in the osteosynthesis
group and the arthroplasty group. Patients operated on
with the arthroplasty method rated the quality of life in
terms of physical function, physical pain, general health,

Correspondence to:  Aleksandar Saveski, University Clinic for Orthopedic
Surgery, 1000 Skopje, R. N. Macedonia; E-mail: saveskialek@yahoo.com

vitality, mental health and social functioning with a
slightly higher score, i.e., better. Pain score on the VAS
scale was higher in the osteosynthesis group, with greater
statistical significance immediately postoperatively.
Patients operated on with the method of osteosynthesis
had a significantly stronger postoperative pain than pa-
tients operated on using the method of arthroplasty.
Conclusion. Surgical treatment of femoral neck frac-
tures is a method of choice and it is accepted by inter-
national consensus both in our country and worldwide.
Today, there is no place for conservative treatment of
this type of injury. Postoperative pain was greater in
patients treated with osteosynthesis than in patients
treated with arthroplasty.

Key words: osteosynthesis, arthroplasty, quality of life

Ancrpakr

Bogen. IloBpenute Ha BpaToT Ha OyTHaTa KOCKa BO
HalraTta ApKaBa W HHU3 CBETOT CC CHUACMHOJIOIIKU
npornioproHanHl. Criopes; pa3iniHu CTyIWH, 32 (Ppak-
TYpH Ha KOJIK ¢ ymoTpebeH 25-35% ox kamamuTeTor
Ha MHCTUTYIUTE 3a TpayMma. Hajromemu mpudmHu 3a
MOPTAJMTET ¥ MOPOUIUTET BO CTapaTa IOIyJalnja ce
oBHe ¢pakTypu Ha Kojk. Hajuecro, ¢paktypute Ha
KOJIK Kaj ITOBO3PACHH JIMIAa BOJAT KOH BIIOIIYBamkE Ha
MOCTOCYKUTE XPOHUYHM 3a00IyBamba, MpUMEp Hamalie-
Hata (DYHKOHja HAa JOKOMOTOPEH CHCTEM BOIHM KOH
JeTepuopu3alrja Ha QyHKIHjaTa ¥ Ha IPYTH OPTaHd U
4yecTo KOoH cMpT. [locTojaT mpoOiieMu U 07 COIMOEKO-
HOMCKHU M ()MHAHCHUCKH aCIIEKT ITOPAAX JIONTOTPAjHOTO
U CKalo Jieuermhe KOE JIOBEAyBa JI0 ONTEPETYBamke Ha
31paBCTBEHUOT (pona. dpakTrpa Ha BpaT Ha KOJIK MOXKeE
Jla TIPeTU3BUKA Pa3IHYHH 3PaBCTBEHU IPOOIEMH KOU
Ke UM Tpeba pas3iInyeH CTEIICH Ha Hera.

Hen. Epanyanyja Ha mocTornepaTuBHa 0OJIKa U KBAJIU-
TET Ha JKUBOT Kaj MAIMCHTH CO CKPIICHHIA HA BPATOT
Ha OyTHaTa KocKa.
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Mertoau. Crynujata Oeile KIMHWUYKA WHTEPBEHTHA,
CIpOBEZCHA Ha YHUBEP3UTETCKaTa KIMHHUKA 3a
TOAPUIJIVYII, a Bo ucrara 6ea eBayrpaHu BKYIHO 27
MAIMEHTH CO CKPIIEHMIIA Ha BPaTOT HAa OyTHATa KOCKa
MOJICNICHA BO JIBE TPYIH M Toa 15 Tperwpanu co oc-
TeocuHTe3a U 12 co apTpoIruiacThka (eHAOIpoTe3a).
Pe3yratu. Ananmszata Ha KBaJWUTETOT HAa KUBOT O]
JIBETE TPYIH, €ICH Mecell 0 MHTEPBEHIIMjaTa He IO-
Ka)ka 3HAYMTENIHA CTATUCTUYKA CUTHU(PHKAHTOCT BO
cuTe 6 eJIEMEHTH Kaj MallMeHTHTE BO 00eTe IPyNu CO
OCTeocHHTe3a U apTporuiactuka. [larmenture onepupa-
HU CO CHJIOMPOTE3a KBAIUTETOT HA )KHUBOT MO OJJHOC HA
¢dm3ruka QYyHKIIMOHATHOCT, (r3UYKa OOJIKa, TEHEPATHO
3lIpaBje, BUTAJIHOCT, MEHTAIHO 3/paBjeé W COILHjAITHO
(GYHKIIMOHHMpamhe MOKaXkaa MaJIKy TOBUCOKH BPEITHOC-
th. [locTomeparuBHaTa Ooika, Mepera co BAC cka-
nmaTta Oelre morojiemMa Kaj MallMEHTHTE TPETHPAHU CO
OCTEOCHHTE3A.

3akimy4yok. XUPYpIIKHOT TPETMaH Kaj CKPUICHUIUTE
Ha BpaTOT Ha OyTHaTa KOCKa € METOJl Ha H300p He
caMo Kaj Hac TyKy ¥ IIMPYM CBETOT CO MHTEpHAIOHA-
JIeH KoHceH3yc. Hema MecTo 3a KOH3epBaTHBEH TPETMaH
Kaj BaKBHOT THN Ha cKpmeHuiy. IlocTonmeparuBHaTa
Oosika Oellle MOBUCOKA Kaj MAI[MHETUTE TPETUPAHH CO
OCTEOCHHTE3a OTKOJIKY Kaj MallMeHTUTe TPETHPAHH CO
SHIIOIPOTE3A.

K.le‘lHH 360p0BI/I: OCTCOCHHTE3a, apTPOIIACTHKA,
KBAJINTCT HA )KUBOT

Introduction

Femoral neck fractures in our country and worldwide
take epidemiological proportions. According to nume-
rous publications and papers, hip fractures take about
25-35% of the hospital capacity of orthopedic-traumatic
institutions. One of the most important causes of
mortality and morbidity in the elderly population are
these fractures. In almost all cases, these fractures lead
to exacerbation of the existing chronic diseases resulting
in deterioration, i.e., reduced function of the locomotor
system and failure of other organ systems, which often
lead to death. They are not only a hospital and health
problem, but also a socioeconomic and financial problem
as for their treatment significant financial resources are
spent that additionally burden the health funds. A fe-
moral neck fracture can be a trigger for a series of health
problems that require different levels of care [1,2].

Intracapsular femoral neck fractures are most common
in the elderly population and are most often the result
of a trivial trauma. However, such fractures are rare in
the younger population (under 50 years) and come as a
result of a severe trauma such as: fall from height, car
accidents and less often sports activities [2-4]. They
take about 2-3% of the total number of femoral neck
fractures [2-5]. Complications in their treatment are

still present in a larger percentage [6]. It is common
knowledge that this type of fracture in the younger
population is not associated with a high mortality rate,
which is not the case in the elderly population [7].
Material and methods

This study was conducted at the University Clinic for
Traumatology, Orthopedic Diseases, Anesthesia, Reani-
mation, Intensive Care and Emergency Centre at the
Faculty of Medicine in Skopje. According to its design,
this was a clinical intervention study. It evaluated 27
patients with a femoral neck fracture who were divided
into two groups: 15 treated with osteosynthesis (screws)
and 12 with total endoprosthesis implantation.

In all patients, fractures were evaluated according to
the Garden and Powels classifications.

Quality of life was analyzed in each patient 1 month
postoperatively with the short form of the SF-36 ques-
tionnaire, which consists of 36 items measuring 8
physical and mental dimensions of health (physical
functioning, physical limitation, physical pain, general
health, vitality, emotional limitation, mental health, so-
cial functioning). The results of this scale range from 0
to 100, where a score of 100 indicates the highest
score for quality of life.

Pain intensity was quantified by the VAS scale, one of
the first pain measurements used in 1921 by Hayes and
Patterson. It is often used in clinical trials to measure
the intensity of various symptoms such as the degree
of pain a patient is experiencing. It is one-dimensional
measure of pain progression and serves to compare the
degree of pain in patients with different etiological
causes of the disease. The range is from 1 to 10 and
the degree of pain is directly proportional to the size of
the figure (10 indicating the largest pain) [30].

The obtained data were statistically analyzed with the
SPSS - statistical program for Windows 17.0. Category
data is represented by absolute numbers, whereas quan-
titative data by a mean (SD). The Shapiro-Wilk's W
test was used to test the normality of the data. To com-
pare the two groups of patients depending on the distri-
bution of data, parametric and non-parametric tests for
independent samples were used (Fisher exact test, Mann-
Whitney U-test; Student t-test). The validity of the ques-
tionnaire was determined by calculating Cronbach-alpha.
The values of p<0.05 were taken as statistically
significant.

Results

Out of a total of 27 patients with femoral neck frac-
ture, 15 were surgically treated with the method of os-
teosynthesis (screws), and 12 patients with endoprosthe-
sis. Both groups were homogeneous in terms of gender,
with a higher prevalence of female patients - 9 in the
group with osteosynthesis and 8 in the group with endo-
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prosthesis (p=1.0). The average age in the first group
was 52+9.8, while in the second group 60+ 12.3 years.
Garden type 1 and 2 fracture was significantly more co-
mmon in the group with 14 vs. 1 osteosynthesis, and Gar-
den type 3 and 4 in the group with endoprosthesis 10 vs. 2.

Five patients of the osteosynthesis group were with a
history of comorbidity and 6 of the endoprosthesis group.
Patients in the osteosynthesis group had a significantly
shorter length of hospital stay than patients in the
endoprosthesis group (3.1+2.0 vs. 5.9+4.3; p=0.001).

Table 1. General characteristics of the patients in the two groups

Group 1 Group 2
Patient data Osteosynthesis (screws) Endoprosthesis P =value
n=15 n=12
Male 6 4 ap_
Sex Female 9 8 p=LONS
Age 52+98 60 +12.3 ® = 0.0016 SIG
Garden 1 and 2 14 2 a_
Fracture type Garden 3 and 4 1 10 p=0.001 SIG
Presence of Yes 5 6 an
comorbidities No 10 6 p=045NS
Days of 3.1+20 59+43 % = 0.001 SIG

hospitalization

Data are shown in absolute numbers or with mean +SD, °p (Fisher exact, two-tailed test); ®p (t-test); °p

(Mann-Whitney test)

Pain intensity in both groups of patients was analyzed
at three time points: the first and the second day post-
operatively, and 2 weeks postoperatively.

At all three time points, the mean score on the VAS
scale was higher in the osteosynthesis group, with greater

Table 2. VAS scale for postoperative pain

statistical significance immediately postoperatively.
Patients operated on with the method of osteosynthesis
had a significantly stronger postoperative pain than pa-
tients operated on using the method of endoprosthesis.

Osteosynthesis (screws)

Endoprosthesis

VAS scale n=15 n=12 P = value
1 day postoperatively 8.745.3 6.1+4.0 p=0.17 NS
2 days postoperatively 7.1945.8 5.2+3.9 p=0.18 NS
2 weeks post-operatively 3.8+2.2 2.3+1.6 p=0.06 NS

Data are shown with mean £SD, p (Mann-Whitney test)

The analysis of the quality of life of patients from both
groups one month after the intervention showed that
the SF score for all 6 scales was not significantly diffe-
rent between patients in the osteosynthesis group and
the endoprosthesis group. Patients operated on with

Table 3. SF-36 score for quality of life

the endoprosthesis method rated the quality of life in
terms of physical function, physical pain, general health,
vitality, mental health and social functioning with a
slightly higher score, i.e., better.

Osteosynthesis

Endoprosthesis

SF-36 (sc[ews) n =12 P =value
n=15

physical functionality 58.8+28.56 59.8+29.60 0.35 NS
physical limitation 49.2+42.01 49.8+32.43 0.49 NS
physical pain 51.0+21.79 53.0+23.65 0.49 NS
general health 65.5+26.06 66.8+21.16 0.28 NS
vitality 51.0+21.79 53.0£19.89 0.23 NS
emotional limitation 73.5+40.51 72.9+35.19 0.44 NS
mental health 57.1+27.89 59.+23.29 0.46 NS
social functionality 62.9+30.53 65.9+31.81 0.34 NS

Data are shown with mean £SD, p (Mann-Whitney test)
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Fig. 3. VAS scale for postoperative pain
Discussion

To evaluate and surgically treat patients with femoral
neck fractures, it is important to understand the differen-
ces between the younger and elderly population. Spe-
cific differences between them are as follows: bone
and vascular anatomy, mechanism of injury, joint inju-
ries, fracture morphology, and type of treatment. In all
the controversy regarding surgical treatment today, there
is a general consensus that femoral neck fractures should
be treated surgically. There is no place for conserva-
tive treatment in the treatment of neck fractures of the
femur with long bed rest [8-12]. Femoral neck fractures
in the young population are associated with a high
percentage of complications such as osteonecrosis
[4,8,9,21] and non-healing [4,8]. The percentage of these
complications in the literature ranges from 12 to 86%
[4,10,14]. Surgeries performed to save the femoral
head, such as a valging osteotomy do not provide best
results [15-18]. Arthroplasty surgical procedures, on
the other hand, are not an ideal choice as the primary
procedure in the treatment of young people seeking
high levels of activity [11]. Today, key factors in
surgical treatment with this population are: early sur-
gery, anatomical repositioning and stable fixation. Ana-
tomical repositioning and stable fixation are accepted
as imperatives [3,4,5,10] in the treatment of femoral
neck fractures along with the time of surgery [19],
while the role of decompression capsulotomy and open
repositioning is still debatable. [12,20-24]

Thigh bone fractures, on the other hand, in the elderly
population are very different from the younger popu-
lation in the mechanism of injury (in the elderly popu-
lation it is a trivial trauma), poor bone quality and
osteoporosis that changes the morphology of the frac-
ture. Transferral, subcapital fractures with impact of
fragments are most common in this population. In
young population, good bone quality and severe trauma
result in a more basicervical fracture located in the
distal part of the neck, and the fracture line is vertical
and biomechanically much more unstable [25-27] and
is often accompanied by posterior comminution of the

neck which changes the type of surgical treatment, too
[28,29]. Such features of femoral neck fractures have
important implications on the decision to choose a
surgical treatment in order to achieve normal fracture
healing. The concept of choosing a surgical treatment
for the elderly is different from that for the young popu-
lation. With the elderly population, the goal of treat-
ment includes: mobility, removal and prevention of
complications as a result of prolonged bed rest. To
achieve this goal there are several options for surgery:
repositioning and stable fixation, hemiarthroplasty, and
total hip arthroplasty depending on the type of frac-
ture. The purpose of the surgical treatment in young
people is: to preserve the head, to avoid complications
(osteonecrosis and non-healing) and to restore all the
activities of the patient as before the injury. Arthro-
plasty as a first option in young patients has not been
shown to be ideal for achieving high levels of func-
tional activity. Anatomical repositioning and stable fixa-
tion are imposed as a consensual imperative in surgical
treatment in the young population.

Conclusion

Surgical treatment of femoral neck fractures is a me-
thod of choice and it is accepted by international con-
sensus both in our country and worldwide. Today,
there is no place for conservative treatment of this type
of injury. The conservative treatment is accompanied
by prolonged bed rest; the patient is usually in traction
or in plaster corset, splints that generate complications
such as: pressure ulcers, comorbidities, lung complica-
tions, infections that lead to deteriorated health and
eventual death. The results obtained from the measu-
rement of the quality of life with PCS and MCS as
well as the measurement of YOU scale have led to the
conclusion that the type of repositioning is the most
important factor for a good postoperative course. The
results obtained in our study clearly demonstrated that
in patients with good and excellent reposition, there
was a progressive increase in values for PCS and
MCS, and thus a better quality of life, which was not
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the case in patients with poor fracture reposition. Post-
operative pain was greater in patients treated with osteo-
synthesis than in patients treated with endoprosthesis.
Over the years, the outcome of surgical treatment has
improved significantly, mainly due to innovations in
osteosynthetic material, endoprosthetics, surgical techni-
ques, and active patient rehabilitation. A large number
of patients with femoral neck fractures will return to
their homes and to their daily activities just as they did
before the injury.
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Abstract

Introduction. The most common malignant lesion of
liver are metastases and they can be seen 18 to 40 time
more often than primary liver malignant lesion [1].
Therefore, the complete surgical resection of liver
metastases is related with increase of survival rate in
patients with malignant disease. Defining the size,
location and involvement of residual liver parenchyma
has crucial importance in selecting potential patients
for surgical resection [2].

Methods. This study comprised 23 patients ranging in
age from 40 to 75 years, 15 females and 8 males with
previously detected malignant diseases. Eleven of them
had breast surgery, and had also previously received
cytostatic therapy; another 2 were with ovarian cancer
and two with colon cancer. Five men have had colon
surgery for colon cancer and 3 had pancreatic cancer.
All of these patients underwent MRI of the upper
abdomen and liver in native series. While performing
the MRI, controlled breathing was assured and series
were made after the intravenous application of contrast
for MRI with magnitude of the magnetic field of 1,5
Tesla. In the examination and MR evaluation, the fo-
llowing sequences were included -standard spin-echo
(SE) T1-weighted (T1W) and T2-weighted (T2W)
single breath-hold, as well as the sequences with
intravenous application of gadolinium dimeglumine.
Results. Eleven patients underwent breast surgery,
two had ovarian cancer; in total 24 metastasis were
detected, of which 20 were hypovascularized with conti-
nuous irregular peripheral ring enhancement. Four of
them had benign presentation, resembling hemangiomas.
In 7 patients with colon cancer, 17 metastases were de-
tected with different diameter, that were hypervascu-
larized with maximum diameter of 23 mm and signi-
ficant 7 mm ring enhancement.

Conclusion. Regarding MRI characteristics of the ring
enhancement, surgical resection of the metastasis should

Correspondence to:  Biljana Bozinovska, One Hospital — Tetovo, R.
N. Macedonia; E-mail: drbozhinovska@gmail.com

be taken into account in terms of assessment of the
malignant potentials of the recurrent lesions.

Key words: metastases, liver, desmoplastic rings,
surgical resection, malignant diseases, MRI

AbcTpakT

BoBen. Hajuectn Maymram ne3ud Ha HpH ApoO ce
MeTacTa3uTe u ce cpekapaaT 18 mo 40 matu mouecto
O]l TIPUMApPHUTE JIe3ur Ha IpH apob. Tokmy mopaau
TOa € HEONXOJHA COOJBETHA JUjarHOCTHKA KOja MMa
MHOTY Ba)XKHa yJora BO KOMIUIETHA peceKlHja Ha
MeTacTasuTe Ha LPH APoO CO IUPEKTHO BiIMjaHHE Ha
MOKadyBamk-¢ Ha paraTa Ha IMPEKUBYBAbE Kaj ITAllUCH-
TH CO MAJIMTHH 3a00JyBama. [lepuHrparme Ha HUBHATA
roJIEMUHa, JIOKallija W BOJIYMEH Ha pe3ujlyajleH NapeH-
XHMM Ha IpH Ipod ce CO BHCOK CTEeH Ha BaYKHOCT BO
CeJICKIIMja Ha TIOTEHIIMjaJTHU TAIUCHTH 3a XUPYpIIKa
peceKifja Ha MeTacTasu.

Mertoau. OBaa cTyauja € peTpOCNeKTUBHA KIMHUYKA
CTyJIMja BO KOja ce BKJIY4YCeHHU 23 MaIMeHTH Ha BO3pacT
on 40 mo 75 roauHu on o6arta mojia Co MPETXOTHO -
JarHOCTHIIMPaHO MalMTHO 3abonyBame. Ennnaecer na-
[MEHTKH OWJIe CO TOTaJHA MACTEKTOMHja W TPHUMUIIC
IIIICTOCTATCKa Tepanuja, IBe Ouine oneprupaHy oj OBa-
pHjaieH KaHep, JiBe O KoJopeKTaneH KaHuep. [ler
MAIMeHTH OJ MAIIKH TOJX OHIe CO KOJOPEKTaleH
KaHIep TPETHPAHU XHPYPIIKH a TPOjua Of HHUB Ouie
TPETHPaHH 3a MAHKPEATHUYCH KaHIIep.

Cute manmeHTH OWie HWCIHUTYBaHU CO MarHETHAaTHA
pE30HAHIIA BO HATHBHA CEePHja M CEpHja CO MHTPaBEH-
CKa alUlMKalyja Ha KOHTPacT BO CEKBEHIU CO KOH-
TpOJia Ha JUIICHE.

Pe3yararu. Kaj exrHaeceT manueHTKy co pak Ha J0j-
Ka, JIBE€ CO OBapHjaJieH KaHlep Owie neTekTupaHu 24
MeTacTa3u of kou 20 ce cO XHUIOBacKylapu3aruja u
CO KOHTHHYWpPaH HUperyinapeH HepudepeH MpCTeHeCT
curHai. Yetupu o HUB UMaa OCHUTHA Ipe3eHTaIHja
BO MpwWJior Ha xeHarnoMmu. Kaj cemym marmueHTd co
KOJIOPEKTAJICH KapIIMHOM Ouile AeTeKTHpanu 17 mMeTa-
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CTa3d CO pa3NIMdHA TOJIEMHHA, XUIIEPBACKYJIapH3UPAHU
CO MaKCUMAaJIeH aujaMeTap 70 223 MM U cOo CUTHU(U-
KaHTeH TepudepeH MPCTeH Ha Je3MOMIaCTHYHa OKOJI-
Ha peakiiyja.

3axuryyok. MarHeTHa pe3OHaHIA T'M KapaKTepu3upa
nepudepHUTe OKOJHHU PEaKIUU Ha XeHaTajleH IapeH-
XHMM Ha CaMHTe METAcTa3H KaKko Ie3MOILIACTUYHA PeaK-
Mja Koja MOXe J1a UIMa BUCOK MaJIUT€H IOTEeHIHjal 3a
PELUIUBUPALE HA JIC3UUTE.

Kiyunn 300poBu: MetacTasu, LpH Apo0,
JIe3MOILIaCTUYHA PEAKIINja, XUPYPIIKA PECEKIIH]a,
MaJINTHHA 3a00/TyBamba, MarHeTHA PE30HAHIA

Introduction

The most common malignant lesion of liver are meta-
stases and they can be seen 18 to 40 time more often
than primary liver malignant lesion [1]. Therefore, the
complete surgical resection of liver metastases is
related with increase of survival rate in patients with
malignant disease. Defining the size, location and
involvement of residual liver parenchyma has crucial
importance in selecting potential patients for surgical
resection [2].

Today, a few radiology methods such as abdomen
ultrasound have an important place in detecting of
liver metastases as well as in specifying their size and
location. On the other hand, as far as this method of
ultrasound is useful, since the surgical process is
prolonged, it has technical limitation in differentiation
of malignant from benign lesions [3].

Contrast computed tomography of liver performed in
three phases has a higher sensitivity than abdominal
ultrasound, still with limitation compared to magnetic
resonance of liver, due to radiation exposure of pa-
tients, specification and characterization of liver focal
changes [4-6].

The characteristics of liver metastases are closely
connected with those of the primary malignant lesion
from which they originated. Therefore, they have diffe-
rent specification in presentation with magnetic reso-
nance examination. This has been the reason for de-
veloping and including different kind of techniques
that give possibilities in exact differentiation in terms
of proper treatment.

Magnetic resonance has been emphasized as the state
of art radiology non-invasive examination of liver
metastases due to its possibilities of characterization
and differentiation of tissue level as well as due to
absence of radiation exposure of the patient.

Magnetic resonance examination is starting with gene-
ral sequences like standard spin-echo (SE) T1-weighted
(T1W) and T2-weighted (T2W) as well as long time
sequences in wide range. Quality of examination com-
pletely depends on communication and cooperation

with the patients [7]. Inclusion of sequences with holding
breath and short time necessary for the examination
gives possibility of avoiding artefacts.

Different kind of metastases has different MRI presen-
tation, hypo- to isointense on T1 sequences, iso- to
hyperintense on T2 sequences. Intravenous application
of contrast medium gives data on vascularization of
metastases, so they can be less vascularized or more
vascularized. Colon carcinoma, lung carcinoma, breast
carcinoma and stomach carcinoma present with less
vascularized metastases with ring like perilesional
enhancement.

Neuroendocrine tumors due to content of carcinoid or
islet cells, renal carcinoma, melanoma as well as thyroid
carcinoma mostly have hypovascularized liver metas-
tases with variable ring perilesional enhancement due
to "wash in" and "wash out™ phases of contrast medium.
The basic principle of magnetic resonance is the
magnetic field that is stimulating hydogenium jones in
the segment of body that is examined and trough diffe-
rent softer applications, electromagnetic signal is being
transformed into an image.

Thus, information is obtained on physiology or patho-
logy of the tissue or organ of interest. This condition
can be verified by application of a contrast medium
such as gadopenetate dimeglumine.

Materials and methods

This study comprised 23 patients ranging in age from
40 to 75 years, 15 females and 8 males with previously
detected malignant diseases.

Eleven of them had breast surgery, and had also pre-
viously received cytostatic therapy; another 2 were
with ovarian cancer and two with colon cancer. Five
men have had colon surgery for colon cancer and 3
had pancreatic cancer. All of these patients underwent
MRI of the upper abdomen and liver in native series.
While performing the MRI, controlled breathing was
assured and series were made after the intravenous
application of contrast for MRI with magnitude of the
magnetic field of 1,5 Tesla. In the examination and
MR evaluation, the following sequences were included
-standard spin-echo (SE) T1-weighted (T1W) and T2-
weighted (T2W) single breath-hold, as well as the
sequences with intravenous application of gadolinium
dimeglumine.

State-of-the-art MRI techniques give opportunity for
shorter acquisitions of sequences during one respiratory
cycle with using T1W fast spoiled gradient echo (SGE)
sequences. This sequence is selective in terms acquisi-
tion of a single slice short time with the central k-
space data acquired over a fraction of that time. As the
image contrast is derived from central k-space, single
shot techniques are remarkably motion insensitive, and
they are breathing-independent. Therefore they can be
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useful with difficult patients. TIW gradient echo and
two-dimensional (2D) has decreased artefacts lines.
This advanced combination of examination helps in
better evaluation of liver anatomy and gives enough
volumetric data for multiplanar recontractions.

Results

Eleven patients underwent breast surgery, two had
ovarian cancer; in total 24 metastasis were detected, of

Table 1. Desmoplastic reaction in liver metastases

which 20 were hypovascularized with continuous ire-
gular peripheral ring enhancement. Four of them had
benign presentation, resembling hemangiomas (Table 1).
In 7 patients with colon cancer, 17 metastases were detec
ted with different diameter, that were hypervasculari-
zed with maximum diameter of 23 mm and significant
7 mm ring enhancement.

Three patients diagnosed with pancreatic cancer were
detected with 12 metastases with mixed vasculariza-
tion with significant ring enhancement, due to desmo-
plastic reaction.

Pr_lmary Ca breast 11 patients Ovana_m Ca 2 Color_l Ca7 Pancregtlc ca3

malignancy patients patients patients
Number of liver
metastases MRI 17 3 17 3
detected
Anatomic V, VIVII IV, V, VI, VII VL VIIL I, V V, VILVII,
localization
Size 20 mm -9 mm 23 mm -10 mm 23 mm- 9 mm 40 mm -9 mm

Vascularization Hypovascular

Hypovascular

Hypervascular Mixed vascularity

Continual hvpersianal Continual Continual Discontinuous
Parenchymal ring fin 3yr$1m g hypersignal ring 6 hypersignal ring 7 hypersignal ring 3
9 mm mm mm

Discussion

Liver metastases present with variable intensity of
signal on T1 and T2 sequences, hypo- to isointense
signal on T1W, iso- to hyperintense on T2W [7]. They
have tendency to lose signal intensity on prolonged
T2W (TE > 160), which is different from focal lesion
with blood of high protein content which can be seen
in hemangioma or liver cysts. Different types of liver
metastases originating from sarcoma, melanoma (Figure
1) or neuroendocrine tumors due to central liquefaction
necrosis present with central hypersignal intensity [8].
In 25% of metastases originating from colorectal
carcinoma also hypersignal peripheral zone can be

Fig. 1. Melanin metastases of liver with hyperintense signal on
T1 sequences

seen, which is a signal from viable tumor tissue with
central hypointense signal due to necrosis [9]. This can
be presented with two types of signs - "doughnut sign"
on T1 sequences or "target sign™ on T2 sequence [10].
The doughnut sign presents hypointense peripheral
ring zone with central even more hypointense signal.
The target sign is hyperintense center of necrosis or
fibrosis with hyperintense peripheral ring zone due to
a viable malignant tissue.

There are some cases where metastases present
hyperintense signal on T2 sequences in the central part
or like peripheral ring, but sometimes due to paramag-
netic content metastases can be hyperintense comple-
tely [11]. High intensity on T2 sequences can be seen
in melanoma metastases due to melanin content in the
cells or in colorectal carcinoma due to extracellular
methemoglobin released due to bleeding; ovarian car-
cinoma metastases have a high T1 intensity due to
mucinous content [12].

One more specific sequence is diffusion weighted MR
imaging (DWI), which is based on Brown movement
of water molecules. Koh et al. [13] in a study of 40
patients with liver metastases from colorectal carcinoma
presented a relevant coefficient of diffusion map
(ADC) higher than the liver background.

The intravenous contrast is extracellular agent that
shortens the time of T1 sequences and presents
increasing of signal intensity. The liver has a unique
double vascularization, approximately 70 to 80% from
the central portal veins and the remaining vascularization
is from the hepatic vein. Hepatic metastases develop
similar vascularization with the primary malignancy.
Therefore, they can be classified as hypovascular, hy-
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pervascular or sometimes a mixed signal of vascu-  tic vein are hypervascular (Figure 2), opposite to those
larization. Metastases that are vascularized from heap-

(a)

Fig. 2. Hypervascular metastases from breast carcinoma

(a) (b)

Fig. 3. Hypovascular colorectal carcinoma metastases
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which are vascularized from portal vein and present
hypervascularity (Figure 3). Hypervascular metastases
are with high intensity in the arterial phase, and
hypovascular in portal venous phase. This is why it is
necessary to perform MRI in 2 phases with the differ-
rence between dynamic injection of contrast and initiation
of sequence with delay of 30 seconds. The time di-
fference depends on patients’ ejection heart fraction.
We can detect arterial phase even visually when portal
vein is visible, and hepatic vein is not visible [14- 16].
Optimum venous phase is 55 to 70 seconds after dynamic
application of contrast. Late phase is after 2 to 4 minutes.
Semelka et al. presented in their study hepatic metastases
that were with transitory peripheral continuous ring
enhancement which was due to a viable tumor tissue.
Central signal was deep hypotensive due to necrosis in
the metastases [17]. Advanced histological analysis has
shown that external lesion ring is desmoplastic reac-
tion due to inflammation or vascular proliferation, but
it is not clear if there is potentiality for malignant reci-
divism [18]. This desmoplastic reaction and assessment
of its malignant potentiality can change the approach
in surgical resection and treatment of metastases [19].

Conclusion

The technical capacity of magnetic resonance perfor-
med in different sequences provides proper information
at tissue level of focal liver changes. MRI presents their
nature, anatomical localization, vascularization and in-
filtrative potential especially in presentation and analy-
ses of peripheral ring signal intensity types.

Regarding MRI characteristics of the ring enhance-
ment, surgical resection of the metastasis should be ta-
ken into account in terms of assessment of the malign-
nant potentials of the recurrent lesions.

Another important fact about MRI characteristics of
the ring enhancement is in terms of differentiation
metastasis from hemangiomas, that also can present
with nodular or discontinuity of ring enhancement.
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ARTHROPLASTY SURGICALLY TREATED WITH MODIFIED ANTEROLATERAL
APPROACH BY WATSON JONES
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Abstract

Introduction. Degenerative hip diseases are among the
most common musculoskeletal disorders. Approximately
28% of the population over the age of 45 suffers from
osteoarthritis of the hip and its prevalence is expected
to increase in the coming decades.

Aim. Evaluation of functional results in patients after
total hip arthroplasty surgically treated with modified
anterolateral approach by Watson Jones.

Methods. This retrospective study was performed at
the University Clinic for Orthopedic Diseases, and inclu-
ded 30 patients diagnosed with degenerative hip disease,
surgically treated with a modified anterolateral approach
by Watson Jones with total hip artrhroplasty in the period
2018-2019. For the purposes of the study, patients were
analyzed with the Harris Hip Score preoperatively.
Results. One day before the intervention, all patients
had Harris Hip score lower than 70, which indicated a
poor result. Thirty days post-surgery, the value of Harris
Hip score ranged from 70.95 to 75.2, the average value
of the Harris Hip score was 72.34+1.5. After 6 months
of the performed surgery, the Harris Hip score was
90.05 to 92.2, the mean value of the Harris Hip score
was 91.60£0.9. One year after surgery, patients had a
Harris Hip score of 93.7 to 95.4, mean 95.08+0.4. All
patients operated on with the anterolateral approach,
one year after the intervention, had an excellent result;
Harris Hip score between 90 and 100.

Conclusion. There is no consensus regarding the best
approach for primary total hip arthroplasty. The benefits
and understanding of each approach are well docu-
mented and the choice of which approach to use
depends largely on surgeon's preferences.

Correspondence to: Aleksandar Trajanovski, University Clinic for
TOARILUC (Clinic for Traumatology, Orthopedic diseases, Anesthesia,
Reanimation, Intensive care and Emergency Centre) Skopje, R. N.
Macedonia; E- mail: dr_trajanovski@yahoo.com

Keywords: modified anterolateral approach, hip
osteoarthritis, Harris Hip Score

AncTpakrt

Bosen. JlerenepatuBHuTe 3a007yBamkba Ha KOJKOT CE
Mel'y HajuecTHTE MYCKYJTHO-CKEJIETHH HapyIIyBama.
[pubmmwxao 28% ox moIynanyjaTa Ha Bo3pacT Hax 45
TOJMHU CTpaja Ol OCTCOAPTPUTUC HA KOJKOT H Ce
OUCKyBa HEroBaTa MPEBAJCHIA Jla CE 3roJeMU BO
HapeIHUTE ACLICHUH.

Hea. EBanyanuja Ha GyHKIMOHATHUTE PE3YNTATH Kaj
NAIUEHTH N0 TOTAalHA apTPOIUIACTHKA HA KOJKOT XH-
PYPLIKH TPETHPaHU CO MOAWGUIMPAH aHTepoaTepa-
neH npuctan o Watson Jones.

Mertoau. Ctyaujata ce cIpoBelie HAa YHHUBEP3UTET-
ckara knuHWKa 3a Oprtomencku Oonectd, Taa € Off
peTpOCIeKTHBEH Kapaktep u orndaru 30 mamueHTu co
JIMjarHo3a Ha JiereHepaTHUBHO 3a00J1yBamke Ha KOJKOT,
XHPYPUIKHA TPETUPAHU CO MOIU(HUIIMpaH aHTepoiarepa-
neH mpuctan no Watson Jones Bo mepuomor 2018-
2019 roauHa co TOTaJlHAa apTPOIUIACTUKA HA KOJIKOT.
Bo uHTEepec Ha cTyaujara, NMalMEHTUTE Oea MCIUTY-
Banu co Harris Hip Score npenoneparusHo.
Pesyaratu. Cure manueHTd €i€H ICH Mpen UHTEp-
BEHIIMjaTa uMaste orieHa Ha Harris Hip Score momain o
70, mTo ykaxyBa Ha jom pesynraT. [lo 30 nena ox
omepanujara, Bpeanocra ua Harris Hip Score ce asu-
xkeme on 70,95 nmo 75,2, mpoceuHata BpEOHOCT 3a
Harris Hip Score 6Gemre 72,34. 1.5. Tlo 6 meceiu of
u3BplieHara onepanuja, Harris Hip Score 6emre 90,05
1o 92,2, cpennara Bpeanoct 3a Harris Hip Score 6Geme
91,60+0,9. Ha cneneme eqHa ToAMHA MO ONepaiyjara,
nmarenTHTe MMaa omena Ha Harris Hip ox 93,7 no
95,4, mto 3Haum 95,08+0,4. Cute manueHTy oneprupaHu
CO aHTepoJIaTepalICH MPUCTAI, 110 ¢Ha FOANHA HHTEp-
BeHIIWja, UMaa ojnueH pesyarar, Harris Hip Score
nomery 90 u 100.
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3akaydok. He nocton KoHCeH3yC 3a TOa KOj MpHCTAIl
€ Hajaobap 3a MmpUMapHa TOTaJlHA apTPOIIaCTUKAa Ha
KonkoT. [TpumoOuBKHTE W pa3dUpameTo Ha CEKOj TPHC-
Tam ce J00po JOKYMEHTHpPaHH W H300pOT Ha KOj
MIpUCTAIl a Cé KOPHCTH BO rojeMa Mepa 3aBHCH OJ
npedepeHIUTE Ha XUPYPIOT.

Knyunu 36opoBu: MomuduIUpaH aHTepoyarepageH
npucrar, Kokcaptposa, Harris Hip Score

Introduction

Degenerative hip diseases are among the most common
musculoskeletal disorders [1,2]. Approximately 28%
of the population over the age of 45 suffers from
osteoarthritis of the hip and its prevalence is expected
to increase in the coming decades [3-5]. The founder
of modern total hip arthroplasty (THA) was Charnley
in 1950 [6,7]. After decades of progress and develop-
ment, this surgery has become one of the most frequently
performed surgical interventions in orthopedics. In
2010 in the United States, approximately 2.5 million
patients living with artificial hips were registered, and
approximately 332,000 interventions were performed
annually [8.9]. This number is expected to grow signi-
ficantly in the coming years [10,11].

The adult standardized prevalence of symptomatic
radiographically verified osteoarthritis of the hip va-
ries from 1% to 10% in larger population-based preva-
lence studies [12-16]. Differences in research results
may be due to differences in risk factor profiles between
the populations in which the analysis was performed.
The two largest studies conducted in the United States,
the Osteoarthritis Project in Johnston [16] and Framin-
gham [14], showed prevalence rates of 10% and 4.2%,
respectively. The higher prevalence in the Johnston
study is thought to be due to the rural population, which
is predominantly represented by farmers and African
Americans, who are independent factors in osteoar-
thritis of the hip [16]. In contrast to this study, the
Framingham study includes a predominantly urban,
Caucasian population.

On the other hand, a study conducted in Beijing,
reports a prevalence of hip osteoarthritis of about 1%
which suggests a significantly lower risk of hip osteo-
arthritis in Asian ethnicities [12]. It is particularly im-
portant to note that the prevalence of hip osteoarthritis
is much higher when verified on the basis of sympto-
matology or radiography in isolation [12-16].

Hip osteoarthritis can only be diagnosed with a clinical
picture, although radiographic examinations may be
useful to confirm the diagnosis and to monitor disease
progression. Following a well-established history that
includes data on possible risk factors for generative
hip disease, the physician should perform a detailed
clinical examination. The examination itself should

include inspection and comparison of the length of the
affected and healthy leg, evaluation of body weight,
presence or absence of deformity, as well as range of
motion in the hip and neurovascular status.

In 1957, Kellgren and Lawrence [17] published a scale
for the assessment of radiological assessment of hip
osteoarthritis which still remains the most widely used
classification system, but this scale is not specific for
the assessment of degenerative hip disease. In 1963,
Kellgren described four degrees of osteoarthritis of the
hip based on the degree of joint narrowing, osteophyte
formation, arthritic changes affecting the bone margins,
and gross deformity as follows: Grade 1 - suspected
hip osteoarthritis with possible joint narrowing space,
medial and subtle osteophyte formation around the
femoral head; Grade 2 - mild hip osteoarthritis with some
narrowing of the joint space with definite formation of
osteophytes and mild subchondral sclerosis; Grade 3 -
moderate hip osteoarthritis with significant narrowing
of the joint space, small osteophytes, sclerosis and cyst
formation and deformity of the femoral head and
acetabulum; Grade 4 - wiped joint space with features
seen in grades 1 to 3, large osteophytes, and gross
deformity of the femoral head and acetabulum [18,19].
Other imaging studies such as computed tomography
and magnetic resonance imaging are not required for
diagnosis and are usually reserved for the identification
of secondary causes. A laboratory kit may be perfor-
med to confirm the diagnosis and rule out inflamma-
tory conditions such as rheumatoid arthritis, especially
if joint symptoms are associated with morning stiffness
and synovial inflammatory changes.

It is important to note that there may be a significant con-
trast between symptoms and radiographic findings. Thus,
patients with marked radiographic changes might not
show severe correlated clinical symptoms and vice versa.

Materials and methods

The study was performed at the University Clinic for
Orthopedic Diseases; it was of retrospective character
and included 30 patients diagnosed with degenerative
hip disease, surgically treated with a modified antero-
lateral approach by Watson Jones with total hip artrhro-
plasty in the period 2018-2019. For the purposes of the
study, patients were analyzed with the Harris Hip
Score preoperatively. Follow-up of the patients after
discharge was scheduled at 30 days postoperatively,
and at 6 and 12 months. We examined Harris Hip
score in all control time points.

Surgical approach

The patient is introduced to spinal anesthesia. He/she
is placed in a supination position. The operating field
is cleaned and garnished according to the protocol.
The skin incision is made 3-4 c¢cm laterally from the
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spina iliaca anterior superior and extends to the base
of the large trochanter. It is prepared in layers of skin,
subcutaneous tissue, fascia lata and muscles, after
which the joint capsule is reached, and whether a
capsulotomy will be performed depends on the decision
of the surgeon. After capsulotomy, the neck of the
femur is reached, where an osteotomy is performed and
the head of the femur is removed from the acetabulum.
The acetabulum rhymes and the acetabular component
is placed. The leg is placed in a corrective position,
during which the intramedullary canal of the thigh is
rhymed, and then the stem is placed in the intrame-
dullary canal of the thigh; an artificial head is placed
on it, and then the head is repositioned in the acetabulum.

Results

Patients treated surgically with a modified anterolate-
ral approach by Watson Jones had a mean age of 64.0
+6.2 years. Their mean age was between 60-70 years.
The body mass index was 19.7 and 29.3 kg/m2; The
average BMI was 24.94+3.1 kg/m2. Patients with normal
weight and overweight were equally represented. The
minimum length of the operative skin incision was 7
cm, and was measured in 7 patients; the maximum
length of 10 cm was measured in 5 patients. The ave-
rage length of the surgical incision was 8.4+1.1 cm.
The day before the surgery, the values of the Harris
Hip score ranged from 6.8 to 48.8; average 22.72+
12.3. The median value of the Harris Hip score was
19.2. One day before the intervention, all patients had
Harris Hip score lower than 70, which indicated a poor
result. Thirty days after surgery, the value of Harris
Hip score ranged from 70.95 to 75.2; average value
being 72.34+1.5. After 6 months of the performed sur-
gery, the Harris Hip score was 90.05 to 92.2; the mean
value was 91.60+0.9. On follow-up one year after
surgery, patients had a Harris Hip score of 93.7 to
95.4, mean 95.08+0.4. All patients operated on with
anterolateral approach, after one year of the intervene-
tion, had an excellent result; the Harris Hip score was
between 90 and 100. Postoperatively, at 30 days, 6 and
12 months, female and male patients operated on with
anterolateral approach did not differ significantly re-
garding the Harris Hip score (p=0.33, p=0.55 and p=
0.95, respectively at the time points analyzed). The
mean score was similar in both sexes: about 72 after
one month of intervention, about 91 after 6 months,
and about 95 after 12 months. A significant correlation
was confirmed between age and the Harris Hip score,
30 days postoperatively (p=0.016) and 6 months
postoperatively (p<0.0001), while the correlation 12
months postoperatively was on the verge of significan-
ce (p=0.056). All correlations were negative or indi-
rect, which showed that with increasing age of patients
operated on with the anterolateral approach, a decrease
was registered. The value of the Harris Hip score was r

=-0.435; r=-0.611 and r=-0.352, respectively in the
three consecutive post-intervention time points. The
average verticalization time was 2.2 + 0.4 days.

Discussion

The advantages of the anterolateral approach are a
reduced incidence of dislocations [20,21] and provi-
sion of good acetabular exposure [22]. However, there
are obvious drawbacks. The anterior gluteus medius may
restrict proximal femoral exposure, requiring tenotomy
of these fibers [20]. The lower branch of the superior
gluteal nerve is also vulnerable to damage [23,24].
Wang Gang et al. in their study published their results
from the use of anterolateral implants in patients
treated surgically for femoral neck fractures and consi-
dered that minimally invasive surgery through an
anterolateral approach potentially leads to a reduction
in operative trauma, less blood loss, less soft tissue
damage, a reduction in postoperative pain, and faster
verticalization of patients. Theoretically, these impro-
vements could result in shorter hospital stays, vertica-
lization, and rehabilitation periods, as well as better
cosmetic results through smaller skin incisions and
wound closure [25-33]. The long-term outcome of
total hip arthroplasty may be influenced by the posi-
tioning of the components. Improper placement can
lead to reduced implant longevity and other debilita-
ting complications such as recurrent dislocations.
Reducing pain and improving function after total hip
arthroplasty is measured with instruments such as the
Harris Hip Scale (HHS) [34]. HHS is the most co-
mmonly used instrument for assessing the outcome of
total hip arthroplasty [35]. HHS is valid and reliable
[36-39] and is often used as the reference/gold stan-
dard for assessing the constructive validity of other
patient outcome measures reported for hip surgery
outcomes [40]. HHS is joint-specific, hip surgery and
is widely available. A surgeon or healthcare profe-
ssional conducts HHS.

To our knowledge, despite its widespread use, there
are no published data on what is clinically significant
difference in HHS or whether HHS results are predic-
table for the risk of future revision surgery. If HHS
can predict the risk of revision surgery, future studies
could evaluate its usefulness as a screening tool for
implant failure after total hip arthroplasty.

Jasvinder A Singh et al. published a study examining
the ability of HHS to predict the risk of needing revi-
sion surgery after primary total hip arthroplasty. In
conclusion, they found that in patients who underwent
primary hip arthroplasty, HHS responded to changes
and predicted the risk of revision after primary total
arthroplasty. Clinically significant improvement thresholds
for minimal and moderate clinically significant impro-
vements in HHS have been defined in this study so
that they can now be used in clinical trials in arthro-
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plasty and clinical care. This study also established the
additional usefulness of HHS in predicting the need for
early revision surgery for total hip arthroplasty [41].
Harris (1969) designed 100-point grading scale and
with domains of pain, function, activity, deformity, and
movement. It is designed for use in young men with
often long-lasting severe secondary osteoarthritis fo-
llowing an acetabular fracture that has been surgically
treated with arthroplasty. Although not originally desi-
gned for patients with hip arthroplasty, it is widely
used in this population. Since its introduction, several
authors have reported that the result is a valid measure
of the outcome for total hip arthroplasty based solely
on the validity of good construction [42-44]. Although
the validity of the design is important, it is not the only
factor in assessing the overall validity of the outcome
questionnaire. Confidentiality, internal consistency,
content validity and accountability are also important.
The questionnaire is suitable only when all 5 psycho-
metric properties are of sufficient quality [45]. This
scale is a measure of dysfunction, so the higher the
score the better the outcome for the patient. Results
can be calculated and recorded online. The maximum
possible result is 100, and the results are interpreted as
follows: <70 = poor result; 70-80 = fair, 80-90 = good
and 90-100 = excellent.

Conclusion

The question which surgical approach to the hip is to
be used for implantation of a total hip endoprosthesis
has been widely debated. Despite this, there is no
consensus which approach is the best regarding primary
total hip arthroplasty. The benefits and understanding
of each approach are well documented and the choice
of which approach to use depends largely on surgeon's
preferences, which in turn reflects the surgeon's training
and experience.

Conflict of interest statement. None declared.
References:

1. Felson DT, Lawrence RC, Dieppe PA, et al. Osteoarthritis:
New insights. Part 1: The disease and its risk factors. Ann
Intern Med 2000; 133: 635-646.

2. Guccione AA, Felson DT, Anderson JJ, et al. The effects
of specific medical conditions on the functional limitations
of elders in the Framingham Study. Am J Public Health 1994;
84: 351-358.

3. Jordan JM, Helmick CG, Renner JB, et al. Prevalence of
hip symptoms and radiographic and symptomatic hip
osteoarthritis in African Americans and Caucasians: The
Johnston County Osteoarthritis Project. J Rheumatol 2009;
36: 809-815.

4. Lawrence RC, Felson DT, Helmick CG, et al. Estimates of
the prevalence of arthritis and other rheumatic conditions
in the United States. Part I1. Arthritis Rheum 2008; 58: 26-35.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Hootman JM, Helmick CG. Projections of US prevalence
of arthritis and associated activity limitations. Arthritis
Rheum 2006; 54: 226-229.

Morrey BF. A historical perspective of hip arthroplasty
and reconstructive surgery. In: Cashman J, Goyal N,
Parvizi J, editors. The Hip: Preservation, Replacement and
Revision. Brooklandville, MD: Data Trace Publishing
Company 2015; pp. 1.1-1.19.

Charnley J. Total hip replacement by low-friction
arthroplasty. Clin Orthop Relat Res 1970; 72: 7-21.
Maradit Kremers H, Larson DR, Crowson CS, et al.
Prevalence of total hip and knee replacement in the United
States. J Bone Joint Surg Am 2015; 97: 1386-1397.
“Inpatient Surgery”. FastStats. National Center for Health
Statistics. Centers for Disease Control and\Prevention. [Last
accessed on 2016 Jun 26]. Available from: http://www.
cdc.gov/nchs/data/nhds/4procedures/2010pro4_numberpro
cedureage.pdf .

Kurtz S, Mowat F, Ong K, et al. Prevalence of primary
and revision total hip and knee arthroplasty in the United
States from 1990 through 2002.J Bone Joint Surg
Am 2005; 87: 1487-1497.

Singh JA. Epidemiology of knee and hip arthroplasty: A
systematic review. Open Orthop J 2011; 5: 80-85.

Nevitt MC, Xu L, Zhang Y, et al. Very low prevalence of
hip osteoarthritis among Chinese elderly in Beijing, China,
compared with whites in the United States: the Beijing
Osteoarthritis Study. Arthritis Rheum 2002; 46(7): 1773-1779.
Quintana JM, Arostegui I, Escobar A, et al. Prevalence of
knee and hip osteoarthritis and the appropriateness of joint
replacement in an older population. Arch Intern Med 2008;
168(14): 1576-1584.

Kim C, Linsenmeyer KD, Vlad SC, et al. Prevalence of
radiographic and symptomatic hip osteoarthritis in an urban
United States community: the Framingham Osteoarthritis
Study. Arthritis Rheumatol 2014; 66(11): 3013-3017.
Barbour KE, Lui LY, Nevitt MC, et al. Hip osteoarthritis
and the risk of all-cause and disease-specific mortality in
older women: a population-based cohort study. Arthritis
Rheumatol 2015; 67(7): 1798-1805.

Jordan JM, Helmick CG, Renner JB, et al. Prevalence of
hip symptoms and radiographic and symptomatic hip
osteoarthritis in African Americans and Caucasians: the
Johnston County Osteoarthritis Project. J Rheumatol 2009;
36(4): 809-815.

Kellgren JH, Lawrence JS. Radiological assessment of
osteo-arthrosis. Ann Rheum Dis 1957; 16: 494-502.
Kellgren J. The Epidemiology of Chronic Rheumatism. Vol.
2. Oxford: Blackwell Scientific; 1963. Atlas of standard
radiographs in arthritis.

Atlas of standard radiographs of arthritis. Oxford, UK:
Blackwell Scientific; 1963.

Masonis JL, Bourne RB. Surgical approach, abductor function,
and total hip arthroplasty dislocation. Clin Orthop Relat
Res 2002; 405: 46-53.

Woo RY, Morrey BF. Dislocations after total hip arthroplasty.
J Bone Joint Surg Am 1982; 64: 1295-1306.

Ritter MA, Harty LD, Keating ME, et al. A clinical com-
parison of the anterolateral and posterolateral approaches
to the hip. Clin Orthop Relat Res 2001; 385: 95-99.
Barrack RL. Neurovascular injury: avoiding catastrophe. J
Arthroplasty 2004; 19(4 suppl 1): 104-107.

Bertin KC, Rottinger H. Anterolateral mini-incision hip
replacement surgery: a modified Watson-Jones approach.
Clin Orthop Relat Res 2004; 429: 248-255.



Trajanovski A. et al.

28

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

Dorr LD, Maheshwari AV, Long WT, et al. Early pain
and function results comparing posterior minimally
invasive to con ventional total hip arthroplasty: a pros-
pective, randomized blinded study. J Bone Joint Surg Am
2007; 89: 1153-1160.

Laffosse JM, Chiron P, Molinier F, et al. Prospective and
comparative study of the anterolateral mini-invasive
approach versus minimally invasive posterior approach for
primary total hip replacement. Early results. Int Orthop
2007; 31(5): 597-603.

O’Brien DA, Rorabeck CH. The mini-incision direct
lat eral approach in primary total hip arthroplasty. Clin
Orthop Relat Res 2005; 441: 99-103.

Malik A, Dorr LD. The science of minimally invasive
total hip arthroplasty. Clin Orthop Relat Res 2007; 463:
74-84.

Pfluger G, Junk-Jantsch S, Scholl V. Minimally invasive
total hip replacement via the anterolateral approach in the
supine position. Int Orthop 2007; 31Suppl 1: S7-S11.
Ogonda L, Wilson R, Archbold P, et al. Aminimal-incision
technique in total hip arthroplasty does not improve early
post operative outcomes. A prospective, randomized,
controlled trial. J Bone Joint Surg Am 2005; 87(4): 701-710.
Noble PC, Johnston JD, Alexander JA, et al. Making
minimally invasive THR safe: conclusions from biome-
chanical simula tion and analysis. Int Orthop 2007; 31
Suppl 1: S25-S28.

Rittmeister M, Callitsis C. Factors influencing cup orient-
tation in 500 consecutive total hip replacements. Clin
Orthop Relat Res 2006; 445: 192-196.

Wang G, Gu G, Li D, et al. Comparative study of
anterolateral approach versus posterior approach for total
hip replacement in the treatment of femoral neck fractures
in elderly patients. Chinese Journal of Traumatology
2010; 13(4): 234-239.

Harris WH. Traumatic arthritis of the hip after dislocation
and acetabular fractures: treatment by mold arthroplasty.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

An end-result study using a new method of result
evaluation. J Bone Joint Surg Am 1969; 51(4): 737-755.
Riddle DL, Stratford PW, Singh JA, Strand CV. Variation
in outcome measures in hip and knee arthroplasty clinical
trials: a proposed approach to achieving consensus. J
Rheumatol 2009; 36(9): 2050-2056.

Soderman P, Malchau H. Is the Harris hip score system
useful to study the outcome of total hip replacement? Clin
Orthop Relat Res 2001; 384: 189-197.

Soderman P, Malchau H, Herberts P. Outcome of total hip
replacement: a comparison of different measurement
methods. Clin Orthop Relat Res 2001; 390: 163-172.
Kavanagh BF, Fitzgerald RH. Jr Clinical and roentgeno-
graphic assessment of total hip arthroplasty. A new hip
score. Clin Orthop Relat Res 1985; 193: 133-140.

Wright JG, Young NL. A comparison of different indices
of responsiveness. J Clin Epidemiol 1997; 50(3): 239-246.
Shields RK, Enloe LJ, Evans RE, et al. Reliability, validity,
and responsiveness of functional tests in patients with total
joint replacement. Phys Ther 1995; 75(3): 169-176.

Singh JA, Schleck C, Harmsen S, Lewallen D. Clinically
important improvement thresholds for Harris Hip Score
and its ability to predict revision risk after primary total
hip arthroplasty. BMC Musculoskelet Disord 2016; 17: 256.
Soderman P, Malchau H. Is the Harris Hip Score system
useful to study the outcome of total hip replacement? Clin
Orthop 2001; (384): 189-197.

Shi HY, Mau LW, Chang JK, et al. Responsiveness of the
Harris Hip Score and the SF-36: five years after total hip
arthroplasty. Qual Life Res. 2009 Oct;18(8):1053-60. doi:
10.1007/s11136-009-9512-0. Epub 2009 Jul 16. PMID:
19609722

Terwee CB, Bot SD, De Boer MR, et al. Quality criteria
were proposed for measurement properties of health status
questionnaires. J Clin Epidemiol 2007; 60(1): 34-42.



Mak Meo Ilpezaeo 2021; 75(1): 29-34

Original article

TREATMENT OF DEGENERATIVE KNEE OSTEOARTHRITIS USING

HYALURONIC ACID

INJECTIONS OF

JEKYBAIE HA JETEHAPATUBHUOT OCTEOAPTPUT HA KOJIEHOTO CO ITPUMEHA HA

XHNJATYPOHCKA KHUCEJIMHA

Sejfula Eren, Aleksandar Saveski, Aleksandar Trajanovski, Teodora Todorova, Bojan Budikj and

Roza Dzoleva-Tolevska

University Clinic for Orthopedic Surgery, (TOARILUC), Faculty of Medicine, Ss. Cyril and Methodius

University, Skopje, Republic of North Macedonia
Abstract

Introduction. Osteoarthritis of the knee is the most
common chronic degenerative joint disease. Many
patients with knee osteoarthritis seek treatment with
non-surgical strategies as a choice of delaying or
avoiding surgery. In addition to traditional non-surgical
methods of treatment, such as weight loss and physical
therapy, the use of intra-articular injections of viscous
supplements and biological preparations is becoming
more common.

Methods. Knee osteoarthritis (OA) is characterized by
pain, numbness, swelling, and progressive functional
limitation. Intra-articular corticosteroid and hyaluronic
acid injections have been used for a long time to
relieve the symptoms of OA of the knee.
Viscosupplementation has been used as a therapeutic
modality for the treatment of knee OA. The principle
of viscosupplementation is based on the physiological
properties of hyaluronic acid (HA) in the synovial
joint which helps the tissue to lubricate, cushion, and
reduce joint pain.

Results. The study included 88 patients of both sexes
with osteoarthritis of the knee, treated with hyaluronic
injections - monodose with over 75 mg high molecular
weight hyaluronic acid.

The treated patients had grade 1 and 2 knee osteoarthritis
according to the Kallgren-Lorence scale.

Conclusion. All measurements were used at the time
of enrollment in the study before administration of any
injection. They were measured again at the end of three
months using the WOMAC index.

The reduction was significant in the WOMAC score for
pain, numbness, functional limitations, and an overall
score 3 months after initiation of therapy compared to
admission values, 6 months after initiation of therapy
compared to admission, and 6 months compared to 3
months of therapy with hyaluronic acid.

All patients had minimal results before the treatment.

Correspondence to: Sejfula Eren, University Clinic for Orthopedic
Surgery, 1000 Skopje, R.N. Macedonia; E-mail: dr.eren90@hotmail.com
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Ancrpakrt

BoBen.OcteoapTuToT Ha KOJEHOTO € HajuecToTo
XPOHUYHO JIETCHEPAaTHBHO 3a00NyBamke Ha 3TII000T.
lomem nmem on mWamWMEeHTHTE CO OCTEOAPTPUT HA
KOJICHOTO 0apaaT HeXMPYpPLIKH TPETMaH, CO Liell Aa Io
u30erxar XUPYPIIKUOT TpeTMaH. IMoxpaj
TPaJUIIMOHATIHUTE HEXUPYPUIKH METOOM Ha TPETMaH,
Kako Ha TpuMep T'yOMTOK Ha TejleCHa TEXWHa W
(usukanHa Teparuja, yrnotpebara Ha
WHTPAapTUKYIAPHU WHjEKIIMU O BUCKO3HH CYILIEMEH-
TH 1 OMOJIOIIKY TIpeTapaTé CTAaHyBa Ce IMOYeCTa.
Metoan.OcTeoapTUTOT Ha KOJICHOTO ce
KapakTepu3upa co 00JKa, BKOYAHETOCT U MPOTPECHBHO
(YHKIIMOHATHO OTpaHWYyBame. HTpaapTHKyIapHUTE
UHJeKIIMH Ha KOPTUKOCTEPOMOH M XHjATypOHCKa
KHCeIMHa CE€  KOpHUCTelle  JOJITr0  BpeMe 32
0ciI000IyBalke HAa CHMIITOMHTE Ol OCTCOAPTHT Ha
KOJICHOTO. BuckocymnemeHranujata ce KopuCTena
KaKo TEpaliCKh MOJAIMTET 3a TpeTMaH Ha
OCTEOapTHUT Ha KOJIeHOTO. [IprHIMITOT Ha BUCKOCYILIE-
MeHTallyjaTa € 0a3upaH Ha (PU3HOJIONIKHUTE KapaKTepHuC-
THKU Ha XUjalypoOHCKaTa KUCEITUHA BO CHHOBHjaTHUOT
317100, KOM TIOMaraat TKHBOTO [T c€ OAMAaYKa, OMEKHE U
Jia ce peaynupa 0oJkaTa BO 3ri1000T.

Pesynraru. Cryaujata BkIydyBa 88 TalMEeHTH O]
JiBaTa TOJIa CO OCTEOapTUT Ha KOJEHOTO, TPETHPaHH
CO MHjEKIIMM Ha XMjTypoOHCKa KHCEIHMHA - MOHO/03a
(emnHevyHa go3a), co ToBeke oxn 75 mg
BHCOKOMOJIEKYJIapHa XHjATypPOHCKA KHCEITHHA.
TperupanuTe ManeHTH UMaje 0CTe0apTUT rpaayc 1 u
2 cmopen Kallgren-Lorence ckanara.

3akaydok. Cure Mepema 0ea KOPHCTEHH BO BPEMETO
Ha 3aMHIIyBaCHTO BO CTyqMjaTa, npex
aIMUHHCTpanMjaTa Ha Owio Koja wuHjekumja. Tue
HOBTOpHO Oca MEpeHH Iociie 3 Meceld, CO KOPUCTSHE
na WOMAC index.
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Penykuujara 6eme cuaraudukantia Bo WOMAC 60-
JOBHHKOT 32 0OJIKa, BKOYAHETOCT, (PYHKIIMOHAIIHO OT'pa-
HUYYBAmbC U LEIOKYITHHOT PE3yATaT 3 MeCeIH IOCIe
3aI0YHYBAKECTO HA TEpaIjaTa BO Criopenda co moveT-
HUTE BPEJHOCTH, 6 MeCely 1ocie 3aloyHyBamke Ha Te-
pamuja Bo cropenba co 3 Mecenu o] Tepanujara co
XHjalTlypOHCKA KHCETHHA.

Cute nanMeHTH MMalle MUHMMAIHU Pe3yJTaTd Ipe[
TPETMAHOT.

Kiayunu 360poBuU: ocTeoapTpuT, 3ri100HA PCKABHUIIA,
XMjaTypOHCKa KUCEIHHA.

Introduction

Osteoarthritis is a chronic progressive and degenerati-
ve disease that affects the cartilage and its surrounding
tissue. It is one of the most common chronic diseases
in the world and imposes a significant economic burden
on patients and society. Osteoarthritis of the hips and
knees, in particular, tends to cause the greatest burden
on the population, as the deterioration of these large
weight-bearing joints seriously affects the ability to
perform daily activities. There is currently no defini-
tive cure for osteoarthritis, and most treatments aim to
relieve pain and delay functional decline [1]

There is cartilage damage combined with a significant
reduction in viscoelastic properties of synovial fluid
and molecular weight and concentration of natural
hyaluronic acid in the synovial fluid reduces [2]. This
loss of viscoelasticity reduces the lubrication between
the joint surfaces and erodes the articular surfaces and
is @ mechanism of origin of pain in osteoarthritis [3]

The patient presents with pain, swelling, numbness,
deformity, reduced range of motion, and disability,
which significantly affect the quality of life. Treatment
is aimed at reducing symptoms like reducing pain as
well as inflammation process and normal joint movement
and slowing disease progression [4]. That includes ho-
listic therapeutic modalities including non-pharmaco-
logical measures such as patient education, physical
therapy with exercises to maintain the range of move-
ment and strength, lifestyle modifications such as diet
and weight loss. The purpose of this study was to eva-
luate the efficacy of HA intra-articular injections in the
management of osteoarthritic knee pain [5]

Kellgren and Lawrence system for classification of
osteoarthritis.

Classification

Numerous variations of the Kellgren and Lawrence
classification system have been used in clinical
studies ’. Below is the original description [6-8]:

e Grade 0 (none): definite absence of x-ray changes
of osteoarthritis;

e Grade 1 (doubtful): doubtful joint space narrowing
and possible osteophytic lipping;

e  Grade 2 (minimal): definite osteophytes and possib-
le joint space narrowing;

e  Grade 3 (moderate): moderate multiple osteophytes,
definite narrowing of joint space and some
sclerosis and possible deformity of bone ends;

e Grade 4 (severe): large osteophytes, marked narro-
wing of joint space, severe sclerosis and definite
deformity of bone ends.

Kellgren-Lawrence (KL) grading scale

- e

» »

Grade 1 Grade 2

CLASSIFICATION Normal Doubtful

Grade 3 Grade 4

Mild Moderate Severe

Fig. 1. Kellgren and Lawrence classification system, radiographic characteristics of different

stages in knee osteoarthritis
Characteristics of Hyaluronic Acid

Hyaluronic acid is found naturally in many tissues and
fluids, but more abundantly in the articular cartilage

and synovial fluid. The content of hyaluronic acid
varies in different joints and types. Hyaluronic acid is
a non-sulfate, naturally occurring non-protein glycosami-
noglycan with various physical and chemical proper-
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ties, produced by synoviocytes, fibroblasts, and chondro-
cytes. Hyaluronic acid plays an important role in the
biomechanics of normal synovial fluid, where it is
partly responsible for the lubrication and viscoelasticity
of synovial fluid. Hyaluronic acid concentration and
its molecular weight (MW) decrease as osteoarthritis
progress with age. For this reason, hyaluronic acid has
been used for more than four decades in the treatment
of osteoarthritis in dogs, horses, and humans. Hyaluro-
nic acid produces anti-arthritic effects through several
mechanisms involving receptors, enzymes, and other me-
tabolic pathways. This study provides an explanation
based on the mechanisms for the use of hyaluronic
acid in some conditions of the disease with particular
reference to osteoarthritis [9].

Materials and methods

A total of 88 subjects were enrolled in this prospective
randomized study in line with various criteria. These
included both genders (44 men and 44 women), age
(45-70 years) and Grade of disease by Kellgren-
Lawrence (K-L) severity grade | and 11 OA of the knee.
A total of 88 patients were treated with hyaluronic
injections - monodose (IAHA) with over 75 mg of high
molecular weight hyaluronic acid. The treated patients
had grade 1 and 2 knee osteoarthritis according to the
Kallgren-Lorence scale. All patients diagnosed with
OA of the knee by orthopedic surgeon using X-rays
were rated as stages | and Il according to Kellgren and
Lawrence Scale [10]. The injection was given on the
spot near the superolateral side of the patella in the
suprapatellar sac under aseptic conditions. All measu-
rements were made at the time of enrollment in the
study before and after any injection, and repeated again
at the end of 3 months using the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC).
This is a self-administered test to compare pain and
functional improvement before and after using HA
injection [11].

Results

Eighty-eight patients enrolled in our study suffered from

osteoarthritis, which was treated with hyaluronic acid in-

tra-articular injections. Pain and humbness, and physi-
cal function of patients with knee OA were assessed
before and after treatment using the WOMAC index.
Subjective scoring with the WOMAC after 6 months
showed a gradual decrease suggesting pain relief, stiff-
ness, and physical improvement.

All patients were treated with hyaluronic injections -
monodose with over 75 mg high molecular weight hyalu-
ronic acid.

The treated patients had grade 1 and 2 knee osteo-
arthritis according to the Kallgren-Lawrence scale.

Table 1. Gender distribution of patients to whom
hyaluronic acid was applied

Subgroup (with milder symptoms)

Gender n Hyaluronic acid
n (%)
men 44 (50)
women 44 (50)

The hyaluronic acid subgroup with milder symptoms
In the subgroup of patients with milder symptoms
treated with hyaluronic injections, the WOMAC score
for pain, numbness, functional limitations, and overall
score had significantly different values at the three-
time points (F=35.8 p<0.0001, Friedman ANOVA=15.25
p<0.000=44.1 p<0.0001, F=48.5 p<0.0001). Post-hoc
comparison in pairs confirmed all comparisons as sta-
tistically significant.

The decrease was significant in the WOMAC score for
pain, numbness, functional limitations, and an overall
score, 3 months after initiation of therapy compared to
admission values, 6 months after initiation of therapy
compared to admission, and 6 months compared to 3
months of therapy with hyaluronic acid.

Table 2. Results obtained after application of hyaluronic acid at all analyzed time points

Hyaluronic acid - with milder symptoms

WOMAC Pain Numbness ('::ounnsitrlaoiﬂﬂ Total Score
(mean * SD) (mean + SD) (mean + SD) (mean + SD)
Admission 11.89+3.7 2.93+2.2 39.77+12.1 5459 +17.34
3 month 1043 +£3.2 243 +1.7 33.89+11.2 46.75+15.1
6" month 9.32+23 20714 30.29+75 41.68 +10.3
Decrease in % 21.6% 29.3% 23.8% 23.6%
p value F=35.8 Friedman F=44.1 F=48.52
p<0.0001sig ANOVA=15.25 p<0.0001sig p<0.0001sig
post hoc p=0.00049sig post hoc post hoc
admission vs 3@ admission vs 3¢ admission vs 3@ admission vs 3"
p<0.0001sig p=0.046sig p<0.0001sig p<0.0001sig
admission vs 6" admission vs 6" admission vs 6" admission vs 3™
p<0.0001sig p=0.0005sig p<0.0001sig p<0.0001sig
3vs 6" 3vs 6" 3vs 6" 3vs 6"
p<0.0001sig p=0.0077sig p<0.0001sig p<0.0001sig
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F (ANOVA repeated-measures), adjustment for multiple comparisons: Bonferroni Friedman

ANOVA, post hoc (Mann-Whitney test)

mean

\ Pain
+

Numbness

functional
constraint

Index

Fig. 2. Shows the percentage reductions in the WOMAC score for pain, numbness, functional
limitations, and overall score after 6 months of therapy

Table 2 shows the percentage reductions in the WOMAC
score for pain, numbness, functional limitations, and
overall score after 6 months of therapy.

In the subgroup of patients with milder symptoms
treated with hyaluronic acid, the VAS scale had
significantly different values at the three-time points (p
<0.0001).

Post hoc analysis confirmed a significantly lower VAS
score 3 and 6 months after the start of treatment (p =
0.00013, p<0.0001, respectively after 3 and 6 months),
but also after 6 months compared to 3 months (p=
0.00004).

Table 3. Results from the VAS scale after application of
hyaluronic acid at all analyzed time points

Hyaluronic acid - with milder symptoms

Variable
VAS scale

VAS scale (mean + SD)
Admission 6.98+24
3 month 6.16 + 2.7
6" month 5.25+2.4

24.8%

p value Friedman ANOVA=53.63 p<0.0001 sig

Admission vs 3" p=0.00013sig
Admission vs 6" p<0.0001 sig
3ys6"  p=0.00004sig

post hoc (Mann- Whitney test)

mean

VAS scaleHyaluronic acid - with milder symptoms

Fig. 3. Decrease of pain in patients at all analyzed time points after application

of hyaluronic acid
Discussion

The primary goal of treatment in osteoarthritis of the
knee is to reduce pain as well as to improve joint mo-
bility and function. The secondary goal is to reduce di-
sease progression. According to WOMAC, the results
obtained in our study showed improvement in all the
listed parameters post-intervention after 6 months. When
the joints are lubricated, the bones are less likely to
grind against each other and cause a reduction in
persistent pain. Hyaluronic acid supplements are used
in people who have problems with osteoarthritis. The
main functions of injected hyaluronic acid derive from

its antinociceptive properties, ability to improve the
viscoelastic properties of synovial fluid, and indirect
lubrication of the joint through stimulated endogenous
hyaluronic acid synthesis. Other potential anecdotal be-
nefits of hyaluronic acid injections include chondropro-
tection and potential function as a disease-modifying
agent for OA. Improvement was more significant in the
group with Hyaluronic Acid at the end of 6 months pro-
viding a good sign for comparison of clinical efficacy
before and after intervention over six months.

We analyzed 17 meta-analyses investigating the efficacy
of intra-articular (IA) application of hyaluronic acid,
from which 13 reported treatment benefits [12 -24], 2
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showed intermediate effect [25,26], and 2 of them
presented negative effect [27,28]; 17 meta-analyses
registered a positive effect of the usage of hyaluronic
acid versus placebo, with an effect size (ES). In addi-
tion, 3 meta-analyses compared the efficacy of intra-
articular application of hyaluronic acid versus other
treatments, and all of them suggested that hyaluronic
acid was as effective as NSAIDs for pain relief [29] and
that they provided better benefits than 1A corticoste-
roids, from 8 week onwards [30,31].

Bannuru et al. conducted a study in which they exami-
ned the therapeutic trajectory of the hyaluronic acid,
finding that IAHA showed its first effects after 4 weeks,
and reached its peak at 8 weeks and the residual effects
were detectable up to 24 weeks [18].

Still, the question remains why IAHA is disregarded in
some papers [32] and on the other hand, strongly reco-
mmended by rheumatologists and other professionals.
It may be due to lack of working group, recommenda-
tion formulation and evidence of inclusion and assess-
ment [33]. The effect of hyaluronic acid on the symp-
toms may also be important when patients require
rehabilitation therapy, as a decrease in pain, which
allow the patients an easier approach to physical the-
rapy and exercises.

Our findings are in agreement with recent studies con-
ducted in this field. A multidisciplinary group represen-
ted by Canadian experts reviewed the available eviden-
ces from 8 analyses, and they came to a conclusion that
hyaluronic acid therapy was well-tolerated and effective
option for patients with mild to moderate knee osteoar-
thritis, especially when pharmacologic therapy failed [34].
The European task force recommends the hyaluronic
acid as an effective and well tolerated treatment for
mild to moderate knee osteoarthritis, and they came to
a conclusion that it should not be limited only in cases
when pharmacologic therapy fails [35]. The ESCEO task
force supports this conclusion [36]. The variability of
the effect of hyaluronic acid among different patient
phenotypes is not well understood; further investigation
of patient characteristics with a better response to hy-
aluronic acid treatment is needed.

Conclusion

According to our results, the intra-articular hyaluronic
acid injection was very effective in relieving pain and
improving knee function at three months. There is
good evidence for the effectiveness of hyaluronic acid
injection in reducing pain and increasing knee function.
This supports the potential use of intra-articular hyalu-
ronic acid as an effective long-term therapeutic option
for patients with knee OA and we recommend the use
of hyaluronic acid injections in patients with mild to
moderate OA of the knee in order to get best results.

Conflict of interest statement. None declared.
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Abstract

Introduction. Osteoporosis is defined as a systemic
skeletal disease characterized by low bone mineral
mass and microarchitectural disorders. It is a disease in
which the number of bone marrow and their connec-
tion decreases. At the same time, the cortical bone
density decreases, making the bones porous, fragile,
and easily brittle.

Aim. Presentation of recommendations for the treatment
of osteoporosis in conditions of the Covid-19 pande-
mic, the risk of infection, vaccination and treatment at
the same time.

Methods. A review of the guidelines of the world's
leading bone health and osteoporosis associations pre-
sented in the available literature was made. Recommen-
dations and guidelines for osteoporosis launched by the
following associations were used: National Osteoporosis
Foundation (USA), Royal Osteoporosis Association of
Great Britain, Osteoporosis Canada, American Bone and
Mineral Research Association (ASBMR), American
Association of Clinical Endocrinology (AACE), European
Association for Calcified Tissue (ECTS), International
Osteoporosis Foundation (IOF), and National Osteoporo-
sis Foundation (NOF).

Results. A compilation of the above guidelines and
recommendations was made, and it has been a guideli-
ne for the treatment of osteoporosis during the covid-
19 pandemic. Osteoporosis does not increase the risk of
covid-19 infection and does not affect the complica-
tions of the disease. There is no evidence that treatment
for osteoporosis increases the risk of infection and the
severity of the infection. Vaccines are safe and effect-
tive and do not require a change in osteoporosis the-
rapy. There are no contraindications for vaccination of
patients with osteoporosis, if they do not have another
disease; the general contraindications that apply to all
apply to them.

Conclusion. Patients with osteoporosis should not dis-
continue current therapy during the covid-19 pandemic.
In conditions of overload of the health system, it is allo-
wed to delay the next dose of anti-osteoporotic drug,

Correspondence to: ~ Sanja Petrova, University Clinic for Rheumatology,
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which is different in length depending on the drug used.
Vaccination is recommended independently of osteo-
porosis therapy.

Keywords: osteoporosis, covid-19 pandemic, therapy,
vaccination

Ancrpakrt

BoBea. Ocreomnopo3zaTa ce neuHmpa Kako CHCTEMCKO
CKEJIETHO 3a00TyBame KOe ce KapaKTepu3nupa co HUCKa
KOCKEHa MHHepajlHa Maca U MUKPOApUTEKTYPHH Hapy-
nryBama. Taa mpeTcraByBa OOJIECT Kaj KOja ce Hamaly-
Ba OpPOjOT Ha KOCKCHHUTE TPEAMYKA M HUBHATA TIOBP3a-
HocT. McToBpeMeHo noara 10 HaMallyBame Ha KOPTH-
KaJlHaTa KOCKeHa TyCTHHA, CO LITO KOCKUTE CTaHyBaaT
MTOPO3HU, (PPATHITHH U IECHO KPIILIUBH.

Hen. IlpeseHTaryja Ha IpenopakuTe 3a TPETMAHOT Ha
0CTEOropo3a BO ycloBH Ha maHnemuja Ha KoBua-19,
PHU3HKOT OJ1 MH(EKIHja, BaKIIMHAIM]ja U JIEKYBakbE BO
HCTO BpEME.

Metoau. HanpaseH e npernes Ha ynarcTBaTa Ha BO-
JICYKUTE CBETCKH 3IPY)KCHHja 32 KOCKEHO 3JpaBje U
0CTEeOonopo3a Of AocTamHara Jureparypa. Kako mare-
pHja ce KOPUCTEHH TPEMOPaKH U BOJUYH 33 OCTEOII0-
po3a Ha cneqHUTe 3MpyKeHuja: Hanmonanna doxpammja
3a octeonopo3a (USA), Kpaicko 3npyKeHHe 3a 0CTeo-
nopo3a Ha Bemuka Bpurtanuja, Octeonoposa Kanana,
AMEpHKaHCKOTO 3/IpY’KEHHE 32 UCTPaXKyBambe Ha KOC-
kute U MuHepanute (ASBMR), AMeprkaHCKOTO 311py-
KeHue 3a KmHndKa eHaokpunonoruja (AACE), Espon-
CKOTO 31pyKeHHue 3a Kanuuduuupano Tkuso (ECTS),
MerynapomHara gonmanmja 3a octeornoposa (IOF ), u
Hanmonanuara Gponganuja 3a ocreonoposa (NOF).
Pe3yararu. HampaBeHa e koMnmianyja Ha rope HaBe-
JCHNTE YIIATCTBA U MPETOPaKU Koja MPETCTaByBa yIaT-
CTBO 3a JIEKyBab¢ Ha OCTEOIOpO3aTa BO BpeMe Ha ITaH-
nemuja co koBua-19. Octeonoposara He TO 3rojeMyBa
PHU3UKOT 0o MH(EKIMja co KOBHA-19 u He BiIMjac Ha
KOMILTHKanuuTe Ha Oonecra. Hema mokasm meka Te-
pamujata 3a OCTEOInopo3a To 3rojJieMyBa PH3HUKOT Of
UH(]EKIMja U Cepro3HOCTa Ha MH(eKujaTa. Bakiunu-
Te ce Oe30enHn 1 eDEeKTUBHU U HE Oapaatr mpoMeHa BO
Tepanujara 3a ocreornoposa. Hema KoHTpanHIUKaLUK
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3a BaKIWHAIMja Ha MALHEHTH CO OCTEONOopo3a, TOKOIKY
HEMaT U Jpyro 3a00ilyBame 3a HUB BakKaT OIILITHUTE
KOHTPauHAMKAIIUY KOU CE OJJHECYBAAT 3a CUTE.
3axkJiy4ok. Ilanmentute co octeonoposa He Tpeba 1a
ja IpeKkuHyBaaT TEKOBHATa Tepaluja BO BpeMe MaHe-
Mujata co KoBua-19. Bo ycioBu Ha MpeonTepeTeHoCT
Ha 3/paBCTBEHHOT CHCTEM JO3BOJICHO € OIOXKYBame
Ha CJIefHaTa 7032 Ha aHTHOCTEOIIOPOTHYEH JIEK KOe €
Pa3IUYHO MO AOJKKMHA BO 3aBUCHOCT O] JIEKOT KOj ce
KOpHCTH. BakunHammjata ce npenopadyBa HE3aBHCHO
O] TepamnujaTa 3a OCTE0Iopo3a.

Kyunn 360poBu: Octeonoposa, koBua-19 nannemuja,
Teparnuja, BaKIMHaIHja

Introduction

Osteoporosis is defined as a systemic skeletal disease
characterized by low bone mineral mass and micro-
architectural disorders. It is a disease in which the num-
ber of bone marrow and their connection decreases. At
the same time, the mineral cortical bone density dec-
reases, making the bones porous, fragile and easily
brittle [1,2].

The covid-19 pandemic has raised many questions about
the treatment of osteoporosis, the risk of infection with
the SARS-CoV 2 virus, the benefits of anti-covid-19
vaccination, and the combination of osteoporosis treat-
ment and vaccination. The recommendations of the
major world organizations working in the field of bone
health are for the continuity of treatment of osteopo-
rosis, adherence to the intervals and order of treatment,
as well as the intake of vitamin D and calcium and
maintenance of the musculoskeletal system.
Osteoporosis is a global epidemic and, together with
the Covid-19 pandemic, poses a huge burden on health
systems, countries economic resources and human re-
lations. In the beginning of the epidemic, we were faced
with ignorance of this infection, lack of experience and
clear recommendations for treatment, as well as a diverse
clinical picture of covid-19, which led to many contradic-
tory and incorrect interpretations and recommendations.

Aim

The aim of the paper was to present our recommend-
dations on how to treat osteoporosis during the covid-19
pandemic as well as to indicate the need for vaccination.

Material and methods

In preparing this paper, a review of the latest guideli-
nes and recommendations for the treatment of osteopo-
rosis and the use of the anticonvalent vaccine during a
covid-19 pandemic, available in the literature, was made.
These are recommendations from the most eminent

European and world associations dealing with bone
health (see references). The summarized information is
in line with the guidelines arising from the Ministry of
Health of RN Macedonia and the Committee for Immu-
nization at the Ministry and were accepted at a regular
expert meeting of the Macedonian Rheumatology
Association - MAAR as a Guide to the association.

Results

Vaccines are safe and effective and do not require a
change in osteoporosis therapy. There are no contrain-
dications for vaccination of patients with osteoporosis,
except the general ones that apply to all people [3,5,7].
It is very important not to stop treatment of osteoporo-
sis unjustifiably and for a long period. Depending on
the mechanism of action of the drug and possible side
effects, the recommendations are as follows [3-5]:

Treatment with bisphosphonates - alendronate, risdronate
and ibandronate may be delayed for several weeks by
oral administration and for several months by intravenous
administration. There is no data on the interaction bet-
ween the vaccine and the drugs. In patients treated with
ibandronate or zoledronate administered intravenously,
it is advisable to have a one-week interval between the
vaccine and the drug. During treatment with denusumab,
the interval between applications should not exceed 7
months, ie. the next application should not be more
than one month late. This is logical, because after the
6-month interval, the loss of bone mass is significantly
accelerated. If the vaccine is administered around the
time of application, it is advisable to have an interval
of 4-7 days between them. Denosumab should be given
subcutaneously on the arm where no vaccine has been
given. Although denosumab is a monoclonal antibody,
it does not suppress the immune response, so its use
does not affect the risk of complications from corona-
virus infection. The interval from 4 to 7 days between
the administration of the drug and vaccine is determined
because both the drug and the vaccine can have very
similar side effects, such as "fly-like syndrome". In the
case of covid-19 disease, when patients are unable to
go to the health facility where teriparatid and denosumab
are administered, they should be allowed to temporarily
discontinue therapy and be transferred to an oral anti-
resorption agent. Mandatory, they should be switched
to an anti-resorption agent immediately in order to
avoid accelerated bone loss after discontinuation of
teriparatide and denosumab [4]. During the covid-19
pandemic, the US Food and Drug Administration (FDA)
temporarily approved and self-administered denosumab
to patients at home [4]. It is necessary to take vitamin
D and calcium regularly in the required doses [4,5].
Target values of 25-OH vitamin D should be >50 nmol
/. This is important for both musculoskeletal health
and immune response. The American Society for Bone
and Minerals Research (ASBMR), the American Asso-
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ciation of Clinical Endocrinology (AACE), the Endocri-
nological Society, the European Society for Tissue
Calcifications (ECTS), the International Osteoporosis
Foundation (IOF), and the National Osteoporosis Foun-
dation (NOO) recommend adults over 19 years of age
to take a minimum of 800 IU of vitamin D daily with
food or supplements [5,7-9,10]. Laboratory tests prior
to injection therapy are not mandatory for all patients.
If they take calcium and vitamin D regularly, and have
had normal laboratory tests on two previous occasions
and do not have kidney disease, patients can receive
their regular therapy without new laboratory tests [3].
Dental care is needed constantly. If possible, in the
event of a pandemic, patients should have their teeth
monitored regularly. Such care reduces the risk of a
very rare but well-known complication of the treatment
of osteoporosis - osteonecrosis of the jaw. The reported
incidence of this condition is 0.7 per 100,000 patients [6].
Patients should be advised to take care of the muscu-
loskeletal system, its stability and balance, which will
prevent falls and reduce the risk of fractures and visits
to overcrowded hospitals [5]. It is advisable to do daily
exercises that are from a standing or sitting position,
and will help in the way of posture. Such are the mo-
vement of the toes and heels, getting up and sitting in a
chair with and without the help of the hands according
to the individual condition of each patient. Attention
should be paid to the need for movement in the rooms
where they live as well as practicing light exercises -
standing on one leg, transferring weight from one foot
to the other alternately, circular movements of the ankles
and shoulders, straightening the back. Of course, if po-
ssible, outdoor walks would be more rewarding and
enjoyable.

Conclusion

The pandemic has a significant negative impact on the
health care of the chronically ill, including patients
with osteoporosis. Remote treatment, fear of visiting a
doctor, delayed determination - measurement of bone
density and laboratory parameters or X-ray diagnosis,
discontinuation of treatment - are just some of the
factors that negatively affect the adequate treatment of
osteoporosis. Osteoporosis, which is one of the leading
causes of death in old age and has a significant in-
crease in incidence worldwide, has not yet found its
rightful place in general medical practice. A very large
percentage of undiagnosed and untreated patients re-
main. With the spread of the Covid-19 pandemic, this
mismatch between those diagnosed and those in real

need of treatment has increased significantly. And not
only that - those patients who have a certain treatment,
do not follow the dosing regimen and drug intervals due
to fear and ignorance. Osteoporosis does not increase
the risk of covid-19 infection and does not affect the
complications of the disease. There is no evidence that
therapy for osteoporosis increases the infection risk
and severity of infection [3-5]. Therefore, treatment of
osteoporosis should be continued during a pandemic
without significant deviations. Vaccines are safe and
effective and do not require a change in osteoporosis
therapy. There are no contraindications for vaccination
of patients with osteoporosis, except the general ones
that apply to all people [3,5,7].

We are in a difficult period that can last a long time. It
is up to us to reduce its negative effects, to adapt and
to move forward. This can be done by vaccination,
continuous treatment of osteoporosis and other chronic
diseases, adhering to proven medical recommendations.

Conflict of interest statement. None declared.
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Abstract

Introduction. AMD is a progressive disease that can
lead to changes and obstruction of the central vision.
The neurodegenerative process starts at the level of the
Burch membrane/choriocapillaris and a complex of pho-
toreceptors/and retinal pigment epithelium (RPE). Age-
related macular degeneration (ARMD) in the United
States and industrialized countries is a major cause of
blindness in individuals aged 55 years and older. De-
generative changes affect the macula lutea (yellow dot)
in the center of the retina.
The World Health Organization (WHQO) ranks AMD
among the leading ophthalmic causes of blindness globa-
lly, and the third most common cause of legal blindness
in 8.7% of the population in industrialized countries.
In 2020, the number of patients with ARMD increased
from 3 to 6 million, while by 2050, an increase of 17.8 mi-
llion cases of senile macular degeneration is projected.
Wet-exudative AMD covers 10-15% of patients with
ARMD and is at high risk of severe impairment and/or
loss of visual function.
Neovascular ARMD is characterized by the appearance
of a choroidal neovascular membrane (CNVM) and a
secondary finding of pigment epithelium detachment
(RPE rip), i.e., its tractional dehiscence or macular
disciform scar.
Common features of all exudative, wet forms of AMD
are:
1. Leakage of fluid and serum components as a result
of impaired blood-ocular barrier,
2. Intraretinal and subretinal fluid (IRF, SRF),
3. Lipid or (solid) exudates,
4. Subretinal hyperreflective material (SHRM).
Aims.
1. Fluid-filled subretinal space (SRF) segmentation
using the posterior ocular coherence tomography
(OCT) method.
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2. Monitoring of volume changes (SRF) on ultimate
best corrected visual acuity and morphological chan-
ges of retinal layers.

3. Monitoring of SRF response to anti-VEGF treat-
ment regimen.

Methods. This is a retrospective-prospective, pilot stu-
dy conducted on an initial small group of patients who
are part of a clinical study. Several variables that correla-
te with retinal morphological, anatomical parameters of
the retina and visual function will be evaluated. This
study included 30 patients (30 eyes), 11 males and 19
females. All patients were diagnosed, treated and moni-
tored exclusively at the University Clinic for Eye Di-
seases in Skopje in the Department for optical coherence
tomography of the posterior ocular segment of the DRI
Triton device, Swept Source OCT. The OCT method
used in the diagnosis of n-AMD is a superior and non-
invasive imaging technique. It provides segmentation of
the retinal layers and quantitative comparative analysis
of morphological anatomical biomarkers.
Each patient gave an informed consent for his/her par-
ticipation in the study.
Results. The expectation from the analysis of individual
morphological parameters is to obtain certain data on
the impact of the anti-VEGF treatment and the response
of the subretinal fluid, (monitoring its withdrawal, reduc-
tion, increase and recurrence) at different time intervals
after starting treatment.
Through comparative analysis of the individual para-
meters with the final best corrected visual function we
obtained data that are the same or similar to the data
presented in major world clinical studies, and are prog-
nostic parameter in anti-VEGF personalization treatment
and outcome at the final visual acuity (functional para-
meter) in the patients at our Clinic.

Keywords: subretinal fluid, intraretinal fluid, age-related
macular degeneration, pigment epithelium detachment
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AmncTpakTt

Bosen. AMD e nocreneHo ¥ IpOrpecuBHO 3a00JTyBambe

KOe JIOBeIyBa 1O MPOMEHH M HapyIlyBama Ha IICH-

TpaJHUOT BUI. HeyponereHepaTuBHUOT MPOIEC OTIIOM-

HyBa Ha HHBO Ha KOMIUIEKCOT bpyxoBa MemOpaHa/xo-

pHOKAIHUIApUC B KOMILUIEKC Ha (hoToperenTopu/u KieT-

KA Ha PeTHHAJICH MUTrMeHTeH enwmrel, retinal pigment

epithelium (RPE).

Ceerckara 3mapaBcTBena oprammzanmja (The World

Health Organization, WHQO), AMD ja B60ojyBa Bo BO-

JCYKUTE O(TAIMOJIONIKY IPUIMNHH 33 CJICTIHIIO Ha TJI0-

OaJIHO HUBO, OJHOCHO 3Ta HajYecTa MPUYKMHA 32 Pa3Boj

Ha JIerajlHO clienwio kaj 8,7 % oj momynianyjata BO

WHIYyCTPUCKU pa3BueHTHute 3eMju. VO 2020Tta roguHa

Opojkara Ha manueHTy co Haox Ha ARMD nopacha of

3 ga 6 mwmonu 3a0oiieHu noxexka mak no 2050ra ro-

JIMHA ce MpeaBUAyBa nopact o 17,8 MUJIMOHU clTy4yau

CO HAOJI Ha CCHUJIHA MaKyJapHa JeTeHepalluja.

Briaxua, neoBackynapra (Wet-Exudative AMD) omdaka

10-15% on marmenTrTe co ARMD 1 riMa ronieM pu3uK 3a

TEIKO HAPYILYBam-e 1/UITH 3ary0a Ha BUIHATa PyHKIIHja.

HeoBackyimana ARMD ce ouiHKyBa co T0jaBa Ha XO-

poumaiHa HoBOo(opMHpaHa BacKyidapHa Mpexa (Cho-

roidal neovascular membrane, CNVM) u cekynmapen

HAOJl HAa OJIJICIYBAhC¢ HA MUTMEHTCH CIMTEN, Paclen Ha

nurmented enuren (RPE rip) T.e HeroBa Tpakmmona

JICXUCIICHIIA WK Ha TUCIM(OPMHA JTy3Ha.

3aeqHUYKY KapaKTePUCTHKU Kaj CHTE CKCYIaTHBHH,

Biaxkau ¢popmu Ha AMD ce:

1. TIlpomyritame HAa TEYHOCT U CEPYMCKH KOMIIOHEHTH
KaKO pe3yiaTaT Ha HapylleHa XeMaTo-OKyJapHa
Oapuepa.

2. Wnarpaperunanda u cybpertuHanHa teynoct (intra-
retinal and subretinal fluid, IRF,SRF)

3. Jlunumau wiv (IBPCTH) €KCYIaTH.

4. CyOperunaineH xunepeuIeKTUpadKy MaTepHjal,
(subretinal hyperreflective material, SHRM.

Lesu Ha crynujara.

1. CermeHTHpame Ha CYOPETHHATHHOT MPOCTOP HC-
nosHet co TedHocT (SRF) co momorr Ha MeTogata
Ha ONTHYKa KOXepEeHTHa ToMorpaduja Ha 3aJHUOT
ouen cerment (OCT).

2. Tlpateme Ha mpoMeHHUTE Ha BOJyMeHTOT Ha (SRF)
Bp3 KpajHaTa Hajao0po KopernpaHa BUIHA OCTPHHA U
MOP(OJIOMIKATE TIPOMEHH Ha CJIOCBHUTE HAa PETUHATA.

3. Ilpareme Ha oarosopor Ha SRF Ha pexxumor Ha
Tpemad co anti-VEGF MenukamenTo3Ha Tepanuja.

Metonu. CranyBa 300p 32 peTPOCIIEKTHBHO-ITPOCIICK-

THUBHA, THJIOT-CTYAHja CIIPOBEACHA HA IMOYETHA Maia

rpyra UCTIMTAHUIM KOU ce JIe] O/ KIMHWYKA CTYIHja.

Ke GuzaT eBayupany HEKOJIKY BapHja0iIl KOH ce BO

KOpeNanyja co peTHHAHUTE MOP(OIOIIKY, aHATOMCKA

mapaMeTpH Ha peTHHaTa U BHAHaTa (yHKHja. Bo cry-

nujata ke Oupat BkiydeHu 30 marmenta (30 oun), 11

Manikd U 19 sxeHcku. CuTe manueHTd Oea JujarHoc-

TULUPAHU, TPETUPAHU U CJIEAECHU UCKIYYMBO Ha YHHU-

BEp3UTETCKATa KIIMHUKA 32 O4yHU Oojectd Bo Ckomje
BO KaOMHETOT 32 ONTHYKa KOXEPeHTHa ToMorpadwuja
Ha 3aHUOT OYEH CerMeHT Ha amapator DRI Triton,
Swept Sourse OCT. OCT meTonoTara ImTo ce KOPUCTH
BO JujarHozata Ha n-AMD npercByBa cynepuopHa u
HEeWHBa3WBHA TEXHHWKa Ha CHUMame. OBO3MOXKYBa Cer-
MEHTaIlfja Ha PETHHATHHUTE CJIOEBU M KBAHTHTATHBHA
KOHITApAaTUBHA aHAJIM3a Ha MOP(OIOIKUTE aHATOMCKU
6uomapkepu. Cexoj 1061 HHPOPMUpPaHa COINIACHOT BO
KOja JIETTHO € 00jaCHETO HETOBOTO YYECTBO BO CTy/AHMjaTa.
Pesyararu. OdexyBamaTta Off aHalu3aTta Ha TOEIU-
HEYHU MOP(OJIOIKH MapaMeTpH ce JIa J0jAeMe JI0 OJ1-
pelleHn MMoJaToIy 3a BiujanueTo Ha antu-VEGF Tepr-
MaHTOT U OJTOBOPOT Ha CyOpeTHHAIHATa TEYHOCT Ha
UCTHOT (Cllefierhe Ha HEj3UHO ITIOBIIEKYBambe, HaMaly-
Bambe, 3roJIeMyBamke M PEKYPEHTHOCTA) BO pasiIMueH Bpe-
MEHCKH HHTEPBaJ [0 OAIOYHYBAHE CO JEKYBAMmHETO.
[pexy cnopenbeHa aHanu3a Ha 3aceOHUTE MapaMeTpH
CO KpajHaTa HajroO0po KoperupaHa BUIHA (YHKIHja J0-
OMBME MIOJATONHN KOH CE WCTH WIH CIMYHH CO TI0JaTO-
OUTEe W3HECCHH BO IOTOJEMHUTE CBETCKH KIMHHIKA
CTYIIUH, TIPH IITO UCTUTE CE BOJCYKH U IPOTHOCTUYKU
mapamerap BO IepcoHaam3upame Ha anti-VEGF tpet-
MaHOT M OYeKyBaHUOT MCXOJ Ha KpajHaTa BUIHATA OC-
TpuHa ( QYHKIMOHATIHUOT apaMeHTap )OA UCTUOT.

Kiayunun 360poBu: cyOpeTHHATHA TEYHOCT, HHTPApPETH-
HaJIHAa TEYHOCT, TEUHOCT MO PETUHAIHUOT TUTMEHETH
ermmTen, BuaHa Qynkuuja, anti-VEGF tperman, seoBac-
KyJapHa MaKyJiapHa AeTreHeparuja

Introduction

Age-related macular degeneration (ARMD) in the United
States and industrialized countries is a major cause of
blindness in individuals aged 55 years and older. It is
estimated that macular senile degeneration in USA
residents is 10 million. Degenerative changes affect the
macula lutea (yellow dot) in the center of the retina.
The World Health Organization (WHO) ranks AMD
among the leading ophthalmic causes of blindness glo-
bally [1], and the third most common cause of legal blin-
dness in 8.7% of the population in industrialized coun-
tries [2]. In 2020, the number of patients with ARMD in-
creased from 3 to 6 million, while by 2050, it is expected
an increase of 17.8 million cases of senile macular de-
generation is projected [3,4].
According to the International Classification of Diseases
(ICD), there are two basic clinical forms of AMD:
e Dry, non-vascular form (Sicca AMD) which accounts
for 85-90% of ARMD cases and
e  Wet-exudative AMD, which accounts for 10 to 15%
of patients with ARMD that presents a high risk of
severe impairment and/or loss of visual function.
AMD is a gradual and progressive disease that leads to
changes and disorders of the central vision. The neuro-
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degenerative process begins at the level of the Bruch
membrane/choriocapillary complex and the retinal pig-
ment epithelium (RPE)/photoreceptor cell complex. The
process is characterized by the development of patho-
logic choroidal neovascularization (CNV) that breaks
through Bruch’s membrane into the sub-pigment epi-
thelium space and/or the subretinal space, leading to
exudation and retinal fluid accumulation that can be
found inside the neurosensory retina (IRF), beneath the
neurosensory retina (NSR), but above the RPE (SRF)
or underneath the RPE, separating Bruch’s membrane
and the RPE (pigment epithelium detachment-PED) [5].
Macular fluids and their differentiation between distinct
fluid compartments are essential biomarkers of exuda-
tive activity in n-AMD. For example, subretinal fluid
(SRF) has been discussed as a protective factor against
macular atrophy in eyes with neovascular age-related
macular degeneration (n-AMD) [6].

Incidence and growth of macular atrophy are strongly
dependent on CNV activity and result in anti-VEGF
therapy [7]. CNV activity and the need for retreatment
are mostly defined by the presence of macular fluid,
i.e., intraretinal fluid (IRF), subretinal fluid (SRF), and,
less prominently, sub-pigment epithelium fluid [8]. While
many studies have shown a robust association of IRF
with worsening visual acuity and increasing rates of
macular atrophy [9], subretinal fluid presence has pa-
radoxically been shown to correlate with better visual
acuity as compared to a completely dry macula, espe-
cially if located subfoveally.

After the invention (Huang et al., 1991) and the intro-
duction in the field of ophthalmology (Fercher et al.,
1993), optical coherence tomography became the leading
diagnostic method and novelty in determining the exu-
dative and degenerative stages in neovascular forms of
macular senile degeneration [10].

Up-to-date, traditional and leading ARMD diagnostic
(two-dimensional) methods using contrast medium
(fluorescein (FA) and indocyanine green angiography
(ICGA)) have been upgraded with the 3D non-invasive
optical coherence tomography (OCT), posterior eye
segment imaging.

Regarding the treatment of wet forms, the introduction
of intraocular administration of anti-vascular endothelial
growth factor (anti-vascular, anti-VEGF) drugs has led
to a revolution in the treatment of this disease.

Clinical studies have shown the benefit of anti-VEGF
compared to photodynamic laser therapy or course mo-
nitoring for the disease [1], but despite this fact, data
from real clinical practice have shown a worrying dec-
line in visual function over the years of follow-up and
treatment of patients [2]. The creation of fibrous tissue
and atrophy are two important factors in contributing
to the gradual but progressive decline of visual function
[3]. Hence, the growing interest in the diagnostic value
of biological parameters, i.e., the so-called biomarkers
of retinal layers which, according to the National Insti-

tutes of Health, are defined as a quantitative parameter
and indicator of the normal biological, pathogenetic or
pharmacological response to treatment [4].

Aims

OCT assessed segmentation of fluid in the sub-retinal

compartment.

1. To analyze the relationship between SRF, best co-
rrected visual acuity and retinal anatomic features.

2. To evaluate effects of anti-VEGF treatment on SRF
after 3 initial doses.

Material and methods

This retrospective-prospective, observational case-
control study is a pilot project to evaluate several va-
riables, as few of doctorial research examples that are
in correlation with the functional and morphologic
outcomes. Thirty patients (30 eyes) were enrolled, 11
males and 19 females. All patients were diagnosed,
treated and monitored in the University Clinic for Eye
Diseases in Skopje, using the DRI OCT Triton, Swept
Sourse Optical Coherence Tomography imaging method.
The method used in diagnosis of n-AMD is the most
useful non-invasive tool in long-term management of pa-
tients with n-AMD, allowing quantitative measure-
ments of retinal thickness and quantitative observation
of retinal fluid on OCT. This small study group was
conducted in accordance with the 1964 Declaration of
Helsinki and its later amendments of comparable ethical
standards. It was approved by the Institutional ethical
board.

Exclusion criteria: patients with diabetes, glaucoma, high
myopic patients, patients with vascular occlusions, ca-
taract patients, patients with irregularity, corneal haze
or active inflammation on the anterior eye segment.
Main inclusion criterion was the presence of retinal
fluid in one or more retinal compartments (subretinal
fluid SRF, intraretinal IRF or under the retinal pigment
epithelium PED fluid), as well as presence of choroidal
neovascularization seen on OCT angiography (non-
invasive imaging technique based on OCT, developed
to visualize vascular networks in the human retina and
choroid).

All patients underwent full eye examination that included
best corrected visual acuity (BCVA), intraocular pressure
measured with air puff tonometry, anterior segment slit
lamp examination and funduscopic exam of the retina
with 90D eye lens in mydriasis. Using the OCT and
OCT-A, the presence and the localization of the fluid
in different retinal compartments was diagnosed in every
patient, the central macular thickness (CMT) was measu-
red as well as the type of CNV lesion. Best corrected
visual acuity, presence of IRF, SRF, PED, CNV and
CMT were assessed prior to treatment on day 1 and the
3rd month of treatment.
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We analyzed the correlation between the functional 30
patients treated with one of the anti-VEGF agents.
Twenty patients were treated prospectively with afliber-
cept for 3 months and 10 were treated with bevacizu-
mab. Both groups had 3 consecutive monthly doses of
each anti-VEGF agent, respectively.

Results and Discussion

Thirty eyes of 30 patients were assessed in the begi-
nning of the clinical study. Nineteen of them were fe-
male and the other 11 were male. The age ranged from
64 to 86 (mean: 72) years. There were 14 right (47%) and
16 left (53%) eyes with findings of n-ARMD.

Table 1 shows the BCVA on the first visit in our
hospital and the quantitative OCT measure of the
central macular thickness before the anti-VEGF
treatment and after the 3 initial monthly doses of the
anti-VEGF agent. The mean BCVA in the beginning
was 0.326667, mean CMT was 317.5333 um. On the
3rd month after 3 doses, the mean BCVA was 4.49
and CMT 3 was 277.5 pum. By comparing BCVA and
BCVA3, an improvement of 2 lines was seen,
according to Snellen eye chart (chart used to measure
visual acuity by determining the level of visual detail
that a person can discriminate). Mean CMT decreased
from 317.5 t0 277.5 um (-40 pum).

Exudative AMD (CLEAR-IT 2), Phase Il, randomized
1-year study showed the importance of 3 monthly
consecutive injections (regardless of dose, 0.5 mg, 2
mg or 4 mg) [11].

In all patients, there was an improvement in the
average best-corrected visual acuity at 12 weeks and
reduced retinal thickness. In our study, decreased
CMT showed a strong connection with better visual
outcome. Only one patient CMT showed no
correlation with BCVA3 and in one patient CMT was
increased and it correlated with reduced BCVAS.

It remains controversial whether there is any
correlation between foveal thickness (FRT) and VA
outcome. It is well accepted that FRT is an early,
sensitive parameter for reduced baseline BCVA.
However, it is not always in correlation with the visual
outcome, but according to our study it is an early
sensitive predictor of decreased VA [12].

It is also controversial whether there is any correlation
between foveal retinal thickness (FRT) and VA. At
baseline, all 30 patients had at least one feature of fluid
on OCT, which included subretinal fluid (26 eyes),
intraretinal fluid (19 eyes) and fluid under the retinal
pigment epithelium (21 eyes).

At the beginning of the study, 21 of all 30 patients had
sub-PED fluid at baseline. After application of 3
monthly doses, the fluid resolved in 7 eyes. SRF at the
beginning as the only parameter was present in 26, and
after the loading doses resolved in 7 patients.
Intraretinal fluid (IRF) was present in 19 patients and
resolved in only two of them.

Out of a total of 30 patients analyzed in this study, 10
eyes received Bevacizumab and 20 Aflibercept for
three consecutive months.

Age of the patients included in the study
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Table 1. Changes in baseline BCVA (Best Corrected Visual Acuity) and
CMT (Central Macular Thickness) from beginning of treatment and on the

12th week of treatment

Numberof — roe  BCVA BCVA3Z  CMT CMT3
patients
1 70 0.4 0.5 301 254
2 68 05 0.7 306 266
3 68 0.3 0.6 310 295
4 71 0.1 01 267 220
5 71 0.2 0.4 353 300
6 67 05 05 321 315
7 67 0.9 0.7 278 301
8 68 0.1 0.3 342 292
9 71 0.3 0.4 286 200
10 63 0.4 0.7 294 224
11 86 0.1 0.3 320 293
12 65 0.3 0.5 290 271
13 76 05 0.7 279 249
14 73 0.4 0.6 288 234
15 71 0.4 05 344 146
16 60 0.5 0.7 265 255
17 67 0.4 0.6 278 227
18 84 0.3 0.5 330 299
19 82 0.2 05 345 302
20 76 0.6 0.7 264 230
21 74 0.2 0.4 372 342
22 81 0.1 0.5 370 283
23 72 0.4 05 321 289
24 69 0.1 0.2 382 371
25 64 0.2 0.2 340 347
26 75 0.2 0.5 343 298
27 85 0.2 0.4 348 331
28 71 0.5 0.7 295 243
29 76 0.4 0.3 324 353
30 69 0.1 0.5 370 295
Mean value 72 0326667 049  317.5333 2775

The mean value of BCVA of patients treated with
Bevacizumab before initiating treatment was 0.25 (in-
terval from 0.1 to 0.5), after three consecutive doses,
the mean BCVA3value was 0.41 (interval from 0.1 to
0.7), which was for almost 2 rows of the average im-
provement on Snellen chart.

The mean value of BCVA in patients treated with
Aflibercept before treatment was 0.36 (interval from
0.1 to 0.9), after three consecutive doses, the mean
BCVA3 value was 0.53 (interval from 0.1 to 0.7), which

was approximately 2 rows of improvement according
to Snellen eye chart.

Following anti-VEGF therapy, in the 2 treatment groups,
the proportion of eyes with any type of fluid at the
beginning (IRF, SRF, or sub-RPE fluid) decreased after 3
monthly injections with the specific agent. As shown
Figure 1, this correlated with reduction on CMT and in-
creasing VA. There was no significant difference bet-
ween the anti-VEGF agent and the BCVAS.
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Table 2. Drug-associated morphologic parameter outcomes

Number of . Number of
Before treatment patients After 3 loading doses patients
. . Withdrawal of PED after three doses
PED before treatment with Aflibercept 14 of Aflibercept 6
PED before treatment with Bevacizumab 7 Wlthdravyal of PED after three doses 1
of Bevacizumab
Total number of patients with PED before Total number of patients with PED
21 - 7
treatment withdrawal after treatment
. . Withdrawal of SRF after three doses of
SRF before treatment with Aflibercept 18 Aflibercept 5
SRF before treatment with Bevacizumab 8 W'thd.r awal of SRF after three doses of 2
Bevacizumab
Total number of patients with SRF before Total number of patients with SRF
26 - 7
treatment withdrawal after treatment
IRF before treatment with Aflibercept 11 Wlt_hdrawal of IRF after three doses of 2
Aflibercept
. . Withdrawal of IRF after three doses of
IRF before treatment with Bevacizumab 8 Bevacizumab 0
Total number of patients with IRF before 19 Total number of patients with SRF 2

treatment

withdrawal after treatment

Change in BCVA over a period of three months
in 10 patients treated with Bevacizumab
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Fig. 2. Vision acuity response in 10 patients with Bevacizumab after 3 months of treatment
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Table illustrates that 21 out of 30 patients had a
finding of subretinal fluid (sub-RPE) after an interval
of three consecutive monthly doses of anti VEGF drug
and there was liquid absorption in 7 out of 21 eyes. The
subretinal fluid (sub-retinal fluid SRF) was present in 26

(] 7 8 9 10

eyes and after an interval of three consecutive monthly
doses absorption occurred in 7/26 eyes. Intraretinal fluid
(IRF) was present in 19 patients, absorption occurred
in 2 out of 19 patients. IRF remained present in most
of the eyes on the 3rd month of treatment [13].

Change in BCVA over a period of three months
in 20 patients treated with Aflibercept
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Fig. 3. Vision acuity response in 20 patients with Aflibercept after 3 months of treatment
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During the 3-month period, 10 eyes out of the 30 ana-
lyzed patients were treated with Bevacizumab (anti VEGF
agent) and 20 eyes with Aflilibercept (anti VEGF).
The CATT study provides data on better visual function
in patients with persistent SRF than in those with com-
plete macular fluid resorption [14]. CATT, EXSITE
and VIEW trials of n-AMD (neovascular age-related
macular degeneration) in post-hoc analysis of intraretinal
fluid (IRF) as the only biomarker/ or in a combination
with the other biomarkers (SRF, sub-retinal pigment
epithelial fluid) was a negative prognostic predictor
[13-15]. The EXCITE study shows the stability of the
visual function in patients with persistent residual fluid
despite the frequency of applications of the anti-VEGF
treatment. Also, the BCVA gains from infrequent treat- -
ment gave similarity to those in frequent treatment in
eyes with SRF at baseline in a post-hoc analysis of the
EXCITE trial [15].

Conclusion

In recent years, retinal morphologic characteristics have
attracted increased interest in evaluation of the biolo-
gical parameters, i.e., the so-called biomarkers of reti-
nal layers which, according to the National Institutes
of Health, are defined as a quantitative parameter and
indicator of the normal biological, pathogenetic or
pharmacological response to treatment [16].

After initiation of treatment in our small group of pa-
tients, full SRF resorption and dry macula was asso-
ciated with BCVA 3 improvement. Latest evidence su-
ggests that presence of SRF is not associated with a
decline of VA. Studies have shown that SRF, which is
refractory to monthly treatment, still results with good
visual function [17].

Conflict of interest statement. None declared.
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Apstract

Aim. The objectives of the surgical technique septo-
rhinoplasty are to remodel and redesign the nose, to re-
move the excessive bone and cartilaginous structures,
and/or to correct the nasal insufficiencies in order to
obtain a harmonious proportion of the nose in regards
to the other facial structures. Furthermore, rhinosepto-
plasty is one of the most frequently used aesthetic-
surgical procedures. The cartilaginous part of the nasal
septum is an integral part of the isthmus region and
has a significant role in the air circulation and turbu-
lence. Due to this central role of the nasal septum, it is
of crucial importance to undertake an adequate surgical
technique since it is the key for a successful treatment
both in the esthetic and in the functional rhinosurgery.
Confirmed by clinically relevant data, the aim of this
study was selection of patients for rhinoseptoplasty

Methods. A statistical analysis of 300 patients was
made. Patients experienced deformities of the nasal
pyramid: rhinokyphosis, rhinoscoliosis, rhinolordosis
(“saddle nose”), and “functional tension nose” separate
from or along with the deviations of the nasal septum
(deviatio septi nasi). The examined patients were added
on the list for surgical rhinoseptoplasty procedures per-
formed at the Sante Plus Hospital in Skopje, during the
period of April 2021 till April 2022. After the surgical
intervention, a survey was conducted in order to find
out how patients were satisfied after the performed co-
rrection (functional and aesthetic). Patients could choose
from 5 options/scores: 1 - very satisfied, 2 - satisfied, 3
- undecided, 4 - dissatisfied and 5 - extremely dissatis-
fied. According to the type of surgical technique applied
while performing the surgical intervention, patients were
divided into two groups: - group 1: in which septoplas-
ty was performed; the group was consisted of patients
with Dg. deviatio septi nasi, - group 2: in which rhino-
septoplasty was performed; the group was consisted of

Correspondence to: llina Gadzevska Tomulevska, Private Hospital for
ENT surgery Sante Plus Hospital Group, 1000 Skopje, R. N.
Macedonia; E-mail: ilinagadzevska@gmail.com

patients who besides nasal septum deviation, also had
some deformity of the nasal pyramid, such as: rhino-
kyphosis, rhinoscoliosis, rhinolordosis (“saddle nose”),
and “functional tension nose”.

Results. The results obtained have demonstrated that
during the check-ups at 7, 14 days and 2, 6 months post-
operatively, patients experienced a mild nasal obstruct-
tion that had not posed a problem in their everyday life
and sleep. Dissatisfaction presented as a predominant
symptom in patients with deformities of the nasal py-
ramid and its constancy in the postsurgical period sho-
wed that it was also caused by certain subjective reasons,
most commonly of psychogenic nature such as anxiety,
restlessness and great expectations of the intervention.
The occurrence of epistaxis was detected along the
nasal septal deviations in the front and front-back sec-
tions, but it was of no significance.

Discussion. We note that the most satisfactory patients
are those in whom the nasal septal deviation is present
with an obvious aesthetic problem. We have shown
that performing septoplasty is not only for centraliza-
tion of the septum. The space between the septum and
the nasal concha is very important for proper nasal res-
piration. Septal correction is a fundamental component
in both, functional and aesthetic aspects of rhino surgery.
Therefore, we have shown that surgical procedure rhi-
noseptoplasty is not a rigid procedure. Which type of
intervention is to be done depends on the pathology of
the septum, and the shape of the nose which is differ-
rent from one to another patient.

Conclusion. The results showed a significant correla-
tion between the anatomical (objective) and the psy-
chological (subjective) causes that determined the fre-
quency and the intensity of the occurrence of nasal
symptoms and satisfaction of the aesthetic result.

Keywords: rhinoseptoplasty, deviation of the nasal
septum, deformities of the nasal pyramid, surgical
techniques, psychological causes
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AmncTpakTt

Hen. OnepaTrBHATA TEXHUKA PUHCENTOIUIACTUKA MMa
3a [eN J1a TO peMOAeIHpa U pelnu3ajHupa HOCOT, Ja TH
OTCTPAHU C€KIIECHBHUTE KOCKEHH WU  PCKABHYHU
CTPYKTYPH, W/WJIM CO Hea Jla ce KOpernpaaT HOCHUTE
WHCY(HINEHINH, CO IeJ HOCOT Ja MPETCTaByBa Xap-
MOHMYHA EIUHHIA BO OJHOC HAa OCTAHATHUTE JIHIIEBU
ctpykTypu. Taa BoesHO mpeTcTaByBa eiHa Off Hajppek-
BEHTHHUTE €CTETCKO - XUPYPILIKH mporenypu. Kapruna-
THHO3HHOT JeJl Ha HA3aJIHHOT CENTyM IpPETCTaByBa
HMHTETPAJICH JIeI BO PETMOHOT HA HMCTMYCOT M HMMa
3Ha4ajHa yJora BO CTPYEHETO U TypOyJeHIMjaTa Ha
Bo3ayxoT. [lopamy oBaa meHTpaiHa ynora Ha HOCHaTa
nperpaja, MHOTY € Ba)KHA aJeKBaTHOCTA Ha Ipe3eMe-
HaTa OllepaTMBHA TEXHHMKA KaKo KIyd 3a YCIelleH
TpeTMaH, Kako BO (YHKIIMOHATHATA TaKa M BO €CTET-
ckata xupypruja. [lomapikaHa o KIMHUYKH BaKHU
nHdopmaly, neiTa Ha OBaa CTyAMja € IIpaBHIIHA
CeNeKIMja Ha MallUeHTUTE 32 PHHOCETITOIIACTHKA.
Metoau. Bo oBaa cTyamja craTucTHuky Oea aHAITU3H-
panu BKynHo 300 marueHT co AeopMHUTETH Ha HOC-
Hata nupamuaa: rhinokyphosis, rhinoscoliosis, rhino-
lordosis (cemnect moc), ,,qonr Hoc” (amr: functional
tension NOSe) oazenHoO WK BO CKIOM cO AehopMuTe-
THHA HOCHaTa mperpaja (deviatio septi nasi). Mcnuty-
BaHUTE MAIlMEHTH 0Oca CTaBEHW Ha ONepaTHWBHA JINCTa
Bo nepuoaoT ox anpua 2021 rox. go ampun 2022 roa.
[To m3BpiIcHaTa ONEpaTUBHA WHTEPBEHIMja, UCIUTA-
HUIUTE Oea aHKETHPaHH KOJIKY CE 3aI0BOJIHH OJI U3BP-
IIeHaTa Kopeknuja (QyHKIHOHAIHO U eCTETCKH), [PH
mTO UM Oea MOHYAEHN 5 CKOPOBH: 1-MHOTY 3a/I0BOJIHH,
2-3a]I0BOJTHH, 3-HEOApEACHH, 4-HE3aI0OBOJHH U 5- eKC-
TpeMHO He3anoBosHU. CHopen 6uoom Ha onepamusna-
ma mexHuxa, Ipu U3Belda Ha olepaTUBHATA MHTEp-
BEHIMja, TMalMeHTHTe0ea TOCIeHH BO JBE TPYIH-
rpyma 1: xazie ce u3Bee caMo CENTOIUIACTHKA; Toa Oea
nauenTu co Dg: Deviatio septi nas- rpymna 2: kaje ce
W3Belle PUHOCENTOIUIACTHKA: Toa 0ea MalUeHTH KOW
OCBEH JICBHjallMja Ha HOCHAaTanperpaaa nMaa u nedop-
MHUTET Ha HOCHAaTa mupamupaa of TumotT Ha: rhinoky-
phosis, rhinoscoliosis,rhinolordosis (ceauect HOC) ,, 00T
Hoc” (anr: functional tension nose).

Pesyararu. Pesynrtature of MCTpaKyBameTo IMOKakaa
Jileka Ha KoHTponute no 7, 14 nena u 2, 6 Mmeceun mai
¢ Op0joT Ha UCTIMTAHUIM KOW Ha3aJHATa ONCTPYKIUja
ja 9yBCTBYBaa Kako cjaba ¥ Koja He UM THU MOIpedyBa
CCKOj}IHeBHI/ITe AKTUBHOCTH U CIIMCHETO. YKaxcyBaH,e-
TO Ha HE33/JI0BOJICTBO KaKO JOMHHAHTEH CHMIITOM Kaj
MAIMEHTHUTE CO Ne(POPMUTETH HA HOCHATA TIHPAMUIA U
HCj3I/IHaTa KOHCTaHTHOCT U BO IMOCTONECPATUBHUOT I1€-
pHOI yKaka ZeKa Taa Kaj MalMeHTUTEe Cce IMojaByBa W
O]l OJIpe/icHN CyOjeKTHBHU MPUYUHH KOM CE HAjuecTo
0]l TICUXOIeHa MPHUPO/Ia: aHKCHO3HOCT, HEMHP, MPEro-
JeMH OueKyBama OJ] MHTepBeHIMjaTa. IlojaBaTa Ha
emucTaKca Oele AeTeKTHpaHa Kaj HA3aIHU CETTaTHH

JEBHjallM BO MpPEAHUTE M INPETHO-3aTHHUTE MapTHH,
HO 0e3 CUTHH(UKaHTHOCT.

Juckycuja. 3abenexxaBMe IeKa Haj 33J0BOJIHU MalUEH-
TH C€ OHHE KOW HWMaJie JEBHjalldja HA CENTYMOT H
OYMTIJIENIeH ecTeTCcKH mpobieM. Hue mokaxaBme neka
N3BElyBambETO Ha CENTOIUIACTHKA HE 3HaYHM CaMo IIeH-
Tpanu3aija Ha centymot. [Ipoctopor momery cen-
TYMOT M HOCHATa KOHXa € MHOTY Ba)kKeH 3a aJleKBaTHA
HaszaJjiHa pecnipanyja. CenToriacTukara e GpyHIamMeH-
TaJHa 3a (QyHKIMjaTa ¥ 32 €CTETHKUOT U3 Ha HOCOT.
Co Toa HHE TTOKa)kaBME JIeKa PHHOCENTOIUIACTHKA HE €
puruaHa XMpynika nporenypa. Koj tam Ha xupymika
TeXHHMKa Ke Ouzie CIIpOBEAEH 3aBUCH OJ1 ITaTOJIOTHjaTa
Ha CcenTymMoT W oxa (QopMarta Ha HOCOT Koja €
pas3IMyYHMA O]l TAIMEHT JI0 TTal[eHT.

3akaydok. PesynraTure CHrHU(UKAHTHO ja PUKaXKY-
Baa KopeJjaimujata rmomMery aHaTOMCKUTE (00jeKTHBHH)
U TICUXOJIOUIKUTE (CYOjeKTHBHM) MPUYMHU KOU ja OJI-
pelnyBaa TeKHUHATAa U IPHCYTHOCTA HAa Ha3aJHUTE CHM-
IITOMH U 33I0BOJICTBOTO O] €CTETCKHOT PE3YIITAT.

Kiy4yHu 300poBH: pHHOCENTOIUIACTHKA, IeBHjallijaTa
Ha HOCHATa 1perpaa, 1eopMUTET Ha HOCHATa ITHPaMIa,
ONIEPATHBHU TEXHUKH, ICUXOJIOLIKA TPUYHHH

Introduction

The surgical technique of rhinoseptoplasty consists of
two surgical parts: septoplasty (Greek: septum — parti-
tion + plassein — modeling) is an operative intervention
to correct structural deformities and anatomical variations
of the nasal septum. It is one of the most frequent sur-
gical procedures. “When septum goes, the nose follows”,
is an old but true saying.

Rhinoplasty (Greek: rhinos — nose + plassein — mode-
ling) represents a surgical procedure for correction of
structural deformities of the nose. It includes nose re-
modeling and redesign, with removal of excessive bone
or cartilage structures, and/or correction of nasal insu-
fficiency so that the nose is a harmonious unit in re-
lation with other facial structures. When we see a face,
the nose is the first thing we notice.

Central role of the nasal septum

The primary role of the nasal septum is to connect the
structures in the nasal cavity with the other parts of the
nasal exterior. The septum serves as a contact with the
lateral cartilage, and is a necessary connection between
the anterior parts of the nose and the facial skeleton,
the premaxilla, the nasal spine and the perpendicular
plate of the ethmoidal bone. At the same time, the
cartilaginous part of the nasal septum is an integral
part of the region of the isthmus and has a significant
role in the flow and turbulence of the air. The septum
supports the function of the alar and other cartilages,
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forming a unit, called the septolateral cartilage [1,2].
The nose participates in humidifying the air. It is the
primary organ that filters the inhaled particles, and at
the same time it is in the first line of defense as part of
the immune system, which is provided by the inspired
air that comes in contact with the mucosa and the sec-
retory IgA [17-19]. The inspired air in the nasal cavity
comes into contact with the olfactory nerve, through
which the sense of smell is provided, and also it is in
close connection to the sense of taste [9-11].

Anatomy of the nose and nasal septum

The shape of the nose is determined by its infrastruc-
ture, both bone and cartilaginous parts. The bone base
of the outer part of the nose consists of: nasal extension
of the frontal bone (processus nasalis ossis frontalis),
nasal bones (ossa nasalia) and the frontal extension of
the upper jaw (processus frontalis maxillae). The carti-
laginous base of the outer nose consists of: triangular
cartilage, right and left (cartilago nasi lateralis dexter
et sinister), major alar or lobular cartilage, right and left
(cartilago allae nasi major), minor alar cartilage right
and left (cartilage allae nasi minor) and the quadrila-
teral piece of the hyaline cartilage, or the septal nose
cartilage [1,2].

Nasal walls

Upper wall (roof) - the mucosa that covers the following
bone structures: ossa nasalia (Figure 1), lamina cribrosa
of the ethmoidal bone and the anterior mandibular side
of the corpus ossis sphenoidalis.

Lower wall (floor) - the upper side of the palate bone
(ossa palatina).

Lateral wall - it consists of several bones including:
maxilla (Figure 1), lacrimal bone, the labyrinth of the
ethmoidal bone, the vertical plate of the palatine bone,
the pterygoid processus of the sphenoidal bone and the
lower nasal concha.

@)

Fig. 1. Anatomy of the nasal walls

Medial wall - it is the nasal septum, containing three
parts: membranous part, septal nasal cartilage and a bone
part including perpendicular plate and vomer [16].

Classification of septal deformities

Septal deformities can be located in the skeletal area or
cartilaginous area, but mostly they are in both areas.
Cartilaginous deformities have the biggest impact on
air flow abnormalities of the upper respiratory tract.
Deformities of the nasal septum can be a consequence
of both external or internal factors.

Internal factors: trauma with dislocation or fracture of
the septal elements; theory of birth trauma. External fac-
tors: abnormally big or dislocated spina premaxillaris,
vomer fracture or deformations of the perpendicular
lamina; previous fracture of the nasal bones; and carti-
laginous deformities [1-3].

The surgical management of nasal deformities has ana-
tomical subdivisions: dorsum of nose (dorsum nasi),
lateral parts, hemilobules, triangular cartilages, alar car-
tilages and the columella. These subdivisions are the
subject of corrections and reconstructions. From an
aesthetic point of view, the nose, starting from the
nasion (middle point of nasofrontal connection) all the
way through the columella makes the middle third of
the face.

Nasofrontal angle - between the frontal bone and the
nasion, usually is 120°; it is sharper in men than in women.
Nasofacial angle — the angle between the nose and the
rest of the facial structures, usually between 30° and 40°.
Nasolabial angle - the angle between the columella and
the philtrum; it is 90°-95° in men and 100°-105° in women.
Facial proportions in relation to the nasal tip (distance
between nasal tip and face) is determined by the method
of Goode [17], where the projection of the nasal tip is
supposed to be 50-60% of the distance between nasion
and nasal tip, so the ideal projection of the nasal tip
should be 0.55:1 t0 0.61:1 [13-15].

Surgical protocol

In this paper, our aim was to determine and establish
the surgical procedures when performing rhinosepto-
plasty. In doing so, we were guided to a certain direc-
tion by aesthetic and functional rhinosurgery. This sur-
gery is performed under general anesthesia, and at the
same time a local anesthetic is injected in the nasal
area (Lidocaine 2%, Adrenaline 1% in saline 0.9%
solution, in a quantity of 5-10 ml) in order to achieve
less bleeding during surgery, and painless postoperati-
ve period, over several hours.

Open rhinoseptoplasty is a surgical procedure, which
is approached with a transcolumellar and infracartila-
ginous incision, after which the cartilaginous and bone
elements of the nose are prepared and displayed, with
elevation of the skin. Firstly, modeling of the bones
and cartilage parts of the nasal roof, with the help of
files (manual and electric), with medial osteotomy [8]
and excision is made. Septoplasty [7] is performed. A
classic lateral internal osteotomy is performed, to close
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the roof of the nasal pyramid. Modeling of the nasal
ridge is achieved by cephalic resection of the lateral
cartilages and by placement of a cartilaginous colu-
mella graft.

In nasal septal surgery, septoplasty (closed surgical
procedure), we basically followed the seven steps of
nasal septum surgery (Huizing and Groot) in all pa-
tients [11,12]: a -hemistransfixion incision is made
into the septum. From here, we can an approach every
bone and cartilage parts. The border between the mu-
cosa and the skin (2 mm below it) is sufficient for good
orientation. Complete mobilization of all deformed and
dislocated parts of the septum is necessary for good
postoperative, functional and aesthetic results. In all
cases, resection of the extensor spines (cartilaginous
parts) and crests (bone parts) of the nasal septum is
performed and in some cases vertical lamellar resec-
tion of the septum is performed, when indicated, but
never extensive resections. All parts of the cartilage
and bone of the septum should be exposed in the mid-
line between both nasal walls. Fixation of the nasal
pyramid is completed with external fixator and silicone
tampons. Tampons are placed in both nasal openings,
and removed after seven days. External fixator, tile, is
changed on the seventh day, and worn for another se-
ven days.

In terms of the type of surgical technique, patients
were divided in two groups: the first groups of patients
were those who underwent only septoplasty, and the
second group were those with rhinoseptoplasty. The
first group of patients had a diagnosis of nasal septum
deviation, while the second group included patients
who, in addition to deviation of the nasal septum, also
hade a deformity of the nasal pyramid.

Aims of the study

The frequency and intensity of nasal symptoms in rhi-
noseptoplasty patients were evaluated before and after
the intervention. The satisfaction of the aesthetic result
with the open rhinoseptoplasty as a surgical technique
was evaluated. An adequate psychological model of
personality was determined when selecting the patients
for intervention. The most common complications within
the first 24 to 48 hours postoperatively were evaluated.
Supported by clinically relevant information, this study
aimed to be a protocol in the selection of patients for
rhinoseptoplasty.

Test material

The study included 300 patients with nasal pyramid
deformities: rhinokyphosis, rhinoscoliosis, rhinolordosis,
saddle nose, elongated nose as a unique deformity or
in combination with nasal septum deviation. Patients
were listed for rhinoseptoplasty at the Sante Plus

Group hospital in Skopje, during a one-year period
(April 2021 to April 2022).

Inclusion criteria were: patients older than 16 years,
patients with deviation of the nasal septum, evidence of
sinusitis, headaches due to deviation of the nasal septum.
Patients not included in the study: patients under the
age of 16 years and above the age of 60 years, patients
with coagulopathies, patients with chronic diseases
(autoimmune, rheumatic, renal etc.), addicts, patients
with septal perforation, previously operated patients,
candidates for secondary rhinoseptoplasty.

According to the degree of nasal obstruction, patients
were divided into three groups: group IA - subjects
with severe nasal obstruction, group IB - subjects with
moderate nasal obstruction and group Il - subjects with
mild nasal obstruction. The first postoperative evaluation
was performed on the seventh and the fourteenth day.
Later, patients were examined after two and six months.
According to the type of surgical technique, when per-
forming the surgical intervention, patients were divi-
ded into two groups: group | - where only septoplasty
was performed; these were patients with a diagnosis
deviation of the nasal septum (closed surgical techni-
que); group - where rhinoseptoplasty was performed,
these were patients who, in addition to nasal septum
deviation, also had deformity of the nasal pyramid,
such as rhinoscoliosis, rhinokyphosis, rhinolordosis,
saddle nose, functional elongated nose, nasal tip defect
(open surgical technique). All patients had their subjec-
tive symptoms noted, before and after surgery.

After the surgical intervention, a survey was conduc-
ted about patients’ satisfaction with functional and
aesthetic intervention, where they were offered five
scores/options: 1 - very satisfied, 2 - satisfied, 3 — in-
definite, 4 - dissatisfied and 5 - extremely dissatisfied.
Over a period of 6 months, patients were monitored to
see if they had still persistent subjective symptoms
after surgery, and whether they continued to use any
drugs to reduce nasal obstruction. Photographs of
patients before and after surgery, in accordance with
our ethical principles, were published in our paper,
only with their written consent.

Psychological analysis was performed only in candi-
dates for rhinoseptoplasty, who voluntarily agreed to
complete the selection questionnaire of patients — can-
didates for intervention and their psychological prefe-
rences. However, there were no objective criteria. All
the criteria were subjective and completely different
for each patient and surgeon.

Test methods

The protocol analyzed the following data: basic clini-
cal data - sex, age, routine tests (blood pressure, ECG,
blood count, allergy examinations), physical examina-
tion, radiographic examinations (native x-ray or com-
puted tomography of the facial bones).
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Examination of nasal symptoms: nasal obstruction,
rhinorrhea, headache, hyposmia, snoring, nasal speech
and others. Nasal symptoms were recorded and grouped
in the scale of subjective nasal symptoms, separately
for each symptom: 0 - no symptoms, 1 - mild degree,
with symptoms that do not interfere, 2 - moderate degree
(partial disturbance of daily activity / sleep), 3 - severe
degree (severe disturbance of daily activities / sleep).
Intraoperative monitoring of structural deformities: in
all patients for rhinoseptoplasty, structural deformities
of the nasal symptoms and their correction during the
surgical intervention were followed intraoperatively. In-
traoperative findings of the nasal septum were docu-
mented for each patient (in recorded and previously
determined schemes).

Selection of the patient for rhinoseptoplasty and his/
her psychological preferences: “self body image”.
What is the objective disorder in breathing or defor-
mity of the nose? (fill in by the doctor), patient gender,
national and religious affiliation, cultural habits, his/
her attitude towards changes in certain body parts.

Brief Symptom Inventory (BSI) test

Herein we present the results obtained by analyzing
the questions from Brief Symptom

Inventory (BSI) questionnaire, which is a standard psy-
chological questionnaire which includes the following
psychological symptoms in: somatisation, obsessive-
compulsive reactions, interpersonal sensitivity, depre-
ssion, anxiety, phobia, paranoid ideas, and patients
without symptoms.

In the first postoperative 24-48 years, patients were
hospitalized and complications such as bleeding,
temperature and fiver were monitored.

Statistical analysis of data

For statistical data processing, we created a statistical
database in the Statistics for Windows 7.0 program.
The following statistical methodologies were used:

1. To determine the values and analyze the parameters
of quantitative character, minimum and maximum
values, we used the method of central tendency
and method of variability.

2. To determine the significance of the obtained di-
fferences in the parameters with groups and sub-
groups of patients - candidates for rhinoseptoplas-
ty, depending on the distribution of adequate data
tests for independent primers we used: t-test for
independent samples, Breakdown one-way ANOVA
in data with symmetry Mann Whitney U test, Kol-
mogorov-Smirnov two-sample and Kruskal-Wallis
test for data with asymmetry in distribution.

3. To determine the significance of differences in
parameters before interventions, after intervention
and at 2, 6 months intervals, depending on the dis-

tribution of data tests for dependent samples, we
used: t- test for dependent samples and data with
Wilcoxon distribution symmetry matched-pairs test
at asymmetry distributed data or small examples.

4. To determine the relationship on two analyzed pa-
rameters we used Pearson’s correlation coefficient
(r) to quantitative and Spearman coefficient of rank
correlation (R) with attribute variable; multiple
correlation methods were used for determining
correlation of dependent and several independent
variables.

Results

Based on the clinical findings, patients were divided
into three groups:

Group | - patients with severe stage of nasal obstruction
(severe stage of nasal resistance), 39.3% of candidates
for rhinoseptoplasty.

Group Il - patients with middle stage of nasal obstruction
(middle stage of nasal resistance), 39.3%.

Group 11 - 21.4% of patients, who had low nasal passa-
ges obstruction (low nasal resistance).

In the group of patients with severe nasal obstruction,
predominant were patients with unilateral airway resis-
tance (72.7%). The remaining patients (18.2%) had a
total nasal resistance.

Deviation of the septum with severe deformity of the
nasal pyramid was registered as an indication in the
largest number and percentage of patients in the group
with the highest degree of nasal obstruction (36.4%).
After the surgical intervention, patients were asked for
their satisfaction with the performed aesthetic and
functional correction, where they were offered 5 sco-
res/options:

1- very satisfied (65% of patients)

2- satisfied (15% of patients)

3 - unspecified (5% of patients)

4 - dissatisfied (10% of patients)

5 - extremely dissatisfied (5% patients)

The postoperative analysis of 300 patients showed that
85% of them were satisfied with the postoperative
results. About 15% of patients in this study were not
satisfied. In the group of patients with objective nasal
obstruction and aesthetic problems, there was a high
degree of satisfaction with the surgical intervention;
45.45% said they were very satisfied, and 30.9% that
they were satisfied.

In the group of patients with septum nasal deviation
and severe deformity of nasal pyramid, 40% were very
satisfied, while there were no patients from this group
who were dissatisfied or extremely dissatisfied. Dissatis-
faction from the intervention was stated byl 5% of
patients due to deviation of the septum or deformity of
the nasal pyramid.
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The questionnaire for psychological testing - ques-
tionnaire for "body image" was completed by 300
respondents, candidates for rhinoseptoplasty, of which
55.55% were women, and the remaining lower percen-
tage, 44.45%, were male respondents.

The ethnic structure of the respondents was: 39.8%
were of Macedonian, 40.75% of Albanian, and 5.55%
of Turkish nationality and of others nationalities.

Discussion

Septoplasty as functional or in combination with
rhinoseptoplasty (aesthetic-functional) is one of the
most common procedures performed in the departments
of Plastic Reconstructive and Aesthetic Surgery as well
as Otorhinolaryngology. We note that the most satis-
factory patients are those in whom the nasal septal
deviation is present with an obvious aesthetic problem.
Also, there is an indication for rhinoseptoplasty in
patients with low nasal passages obstruction and small
aesthetic correction.

The postoperative analysis of 300 patients showed that
85% of them were satisfied with the postoperative
results (aesthetic and functional). About 15% of pa-
tients in this study were not satisfied. Our results were
very similar to the results presented by Dommerby et
al. [4] It was performed only in patients who had
undergone surgery with severe nasal resistance
(obstruction). Bohlin and Dahlqvist [7] showed that up
to 85% of patients were satisfied with postoperative
results after 10 years. We have shown that performing
septoplasty is not only for centralization of the septum.
The space between the septum and the nasal concha is
very important for proper nasal respiration [5,18]. Septal
correction is a fundamental component in both, func-
tional and aesthetic aspects of rhino surgery. There-
fore, we have shown that surgical procedure rhinosep-
toplasty is not a rigid procedure. Which type of inter-
vention is to be done depends on the pathology of the
septum, and the shape of the nose which is different
from one to another patient.

In this study, in 36.4% of patients septoplasty alone
was performed, and in the remaining 63.6% rhinosep-
toplasty. We had a low incidence of postoperative dry
nasal mucosa and postoperative complications (16%).
In some other studies it is around 20%.

Conclusion

The exact decision had to be made on the surgical
intervention of the nasal septum and the aesthetic
correction of the nasal pyramid as well as on the exact
surgical method.

In this study, about 15% of patients were not satisfied
with the postoperative result and were followed for 6
months. We followed these patients and prescribed

medications such as nasal corticosteroids to avoid
revision, and secondary rhinoseptoplasty.

Surgeons, especially aesthetic surgeons, should know
that rhinoseptoplasty is a difficult surgical procedure.
Therefore, one has to apply a surgical technique that
will yield the best results, aesthetic and functional, and
to work comfortably with it. It has to be pointed out
that the surgeon should know all surgical techniques.
Also, he/she should not be satisfied with the first re-
sults, or one week after the surgical intervention. The
real results are seen after two months postoperatively.
With each rhinoseptoplasty, the most important mo-
ment is achieved, and that is the functional-aesthetic
balance [6-8].

We wanted to test the psychological profile of the per-
son, the patient, whether he/she would recognize the
possible change that would occur, which would change
not only the physical appearance, but would also have
impact on his/her mental life. Thus, we created a
profile of people who would consider them "good" and
"bad" candidates when choosing rhinoseptoplasty.

It would be very useful for the surgeon in making the
right decision about the surgical intervention, as well
about distinguishing the postoperative subjective ex-
pectations of the patient and the objective expectations
of the surgeon from the performed surgical procedure.
But the criterion is subjective and completely different
for each patient and surgeon. Through the Brief Sym-
ptom Inventory (BSI) standard test, we found that rhi-
noseptoplasty surgery positively affected the patient to
find himself in social and emotional life. This is in line
with a study conducted in 1991 by Goin MK and Ress
TD [21] on 200 patients seeking septorhinoplasty at
the New York Medical Center, Department of Plastic
and Reconstructive Surgery, and the American Asso-
ciation of Plastic and Reconstructive Surgeons. Cash
and Horton noted that generally patients who were
depressed did not show it openly to either the surgeon
or the nurse. They found it common for patients to
hide emotional concerns; they were much freer to
discuss physical problems with doctors and nurses.
Sometimes, emotional concern is hidden behind the
veil of complaints about surgical results and changes
in patient’s appearance. Often, blaming the doctor for
the "bad" postoperative result around his/her nose
hides deep dysmorphophobic disorders. The study,
published in the August number of Issue of Plastic and
Reconstructive Surgery [20], showed a surprisingly large
increase in body pattern disorder (BDD) in patients -
rhinoseptoplasty candidates. This would mean that one
of three patients show a disorder of her/his own body
pattern (BDD). Previous studies have shown that only
10% of patients show the same disorders. We have
shown that through the examination made with the
Questionnaire for selection of patients - candidates for
rhinoseptoplasty and their psychological abilities as
well as through the Brief Symptom Inventory test
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(BSI) we helped patients to make a correct, realistic
and reasonable decision which aesthetic intervention
was to be performed.

At the same time, it would be of great benefit to the
surgeon in making the correct decision about the sur-
gical course of the intervention, as well as in distin-
guishing the objective expectations of the surgeon
from the performed surgical procedure and the pa-
tient's expectations [20,21]. If experience, expertise
and the choice of adequate equipment are very important
for the surgical course, communication and selection
of patients for rhinoseptoplasty are very important for
the results.

Conflict of interest statement. None declared.
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Case report

EFFECTIVENESS OF TREATMENT WITH RADIAL EXTRACORPOREAL SHOCK WAVE
THERAPY IN PATIENT WITH KNEE OSTEOARTHRITIS
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Abstract

Introduction. Knee osteoarthritis is a common musculo-
skeletal disorder characterized by gradual thinning of
the cartilage and increased friction of the bone structures
leading to pain, numbness, as well as heavier and im-
paired movement. It is usually treated with different
modalities of physical therapy where radial extractor-
poreal shockwave therapy comes as a new effective
conservative method.

Case report. This case report presents a 61-year-old
female patient, a housewife, who was complaining on
pain in the last 2 months; she had limited movements
and demonstrated crepitations during active movement
of the right knee. The patient received 5 treatments of
radial extracorporeal shock therapy continuously, one
treatment per week, applied at 2-bar pressure, 10 Hz
frequency, with 2000 shocks. Parallel to the treatment,
the patient underwent kinesiotherapy in duration of 30
minutes per session, 5 days a week for a total of 2 weeks.
The patient’s progress was monitored on the Numeric
scale of pain, the WOMAC Index of functional ability,
as well as by knee joint circumference and mobility
measurements. The clinical findings were evaluated
before the treatment with radial extracorporeal shockwa-
ve therapy started, then immediately after its comple-
tion, and finally 3 months afterwards. The patient ac-
hieved a subjective and objective improvement of the
local finding: her pain decreased and her range of motion
and functional ability both improved.

Conclusion. Radial extracorporeal shock wave therapy is
an effective, safe and non-invasive physical treatment
in patients suffering from knee osteoarthritis.

Keywords: knee osteoarthritis, radial extracorporeal
shock wave therapy
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Ancrpakrt

BoBea. OcTeoapTpUTHCOT Ha KOJICHOTO MPETCTaByBa
YECTO MYCKYJTHO-CKEJIETHO HapyIIyBambe IUTO ce Kapak-
TEPU3HUpPA CO MOCTEINEHO UCTEHYYBamke Ha 'pCKaBHLIATA
U 3rOJIEMCHO TPHEHE HAa KOCKEHUTE CTPYKTYPHU IITO
BOJM 110 00JIKa, BKOYAHETOCT U OTEKHATO U HAPYIICHO
IBIKeHe. BooOH4aeHO ce TpeTHpa co pa3iIuyHH MO-
JanuTeTd Ha (PU3MKAIeH TPEeTMaH, KajJe paaujaiHara
eKCTpaKopIropanHaTa Teparmja co yIapHu OpaHoBHU ce
jaByBa Kako HOBa e(peKTHBHA KOH3epBAaTHBHA METO/IA.
Ipuka3 Ha cayuaj. Bo oBoj mpuka3 Ha ciydaj
Npe3eHTHpaMe NanueHTKa Ha 61 roguilHa BO3pacT,
JIOMaKWHKa, Koja ce »aJu Ha 00JIka BO Ieproj o1 2
Mecelld, OrpaHHYCHH JIBIKEHa W TIPHCYCTBO Ha Kpe-
[UTAlUK [IPU AKTUBHO JABHXXEHE Ha JECHOTO KoJie-
Ho. Kaj marnuenTkara ce MpuMeHH paJyjaiHa eKcTpa-
KOpIIOpaJHa Tepardja co yaapHu OpaHOBH KOHTH-
HYHPaHO, 5 TpeTMaHH, | HEeAETHO, CO MPHUTUCOK OX
2 6apwm, ppexsennuja 10 xepuu, 6p. Ha yaapu 2000.
HcroBpemeHO 3a BpeMmeTpaeme Ha TPEeTMaHOT Iia-
[EHTKaTa MMPUMEHYBaIlle U KUHE3UTEpaIuja BO Bpe-
meTpacwkhe oa 30 MHHYTHM, 5 J€Ha BO HenesaTa,
BKyMHO 2 Hejenu. Kaj manmeHTkara ce eBayuparie
Hywmepuukara ckana 3a 6onka, WOMAC HHIEKCOT
3a ozpelyBame Ha (PYHKIHMOHAIHA CIIOCOOHOCT H
Oea HalpaBeHH Mepema Ha 00eMOT U HOABHKHOCTA
Ha KOJICHOBHOT 3r100. Kimmandkute Haoau Oea eBa-
JYUpaHH TIpeJl 3all0YHYBamkbe CO TPETMaHOT CO Paju-
jaJlHa eKCTPaKopIIopaHa Tepanuja co yIapHu OpaHo-
BH, BEJIHAIII 10 3aBPINYBaKETO U MOCIE 3 MECEH O]
MPUMEHETHOT TpeTMaH. Kaj marnmeHTKaTa ce mocTiraa
CyOjeKTHBHO M 00jE€KTHBHO MOJ00pYBamke Ha JIOKAI-
HHUOT Hao, HaMaTyBame Ha 0oikara, moao0pyBame
Ha 00EMOT Ha JIBIXKEHE Kako W MoJo0pyBame Ha
(yHKIMOHAIHATA CTIOCOOHOCT.

3akurydok. PagujanHata ekcTpakopropaiHa Teparja
CO yIapHU OpaHOBH IMPETCTaByBa e(hUKaceH, Oe30eneH
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Y HEWHBa3WBEeH (DM3MKalleH TPETMaH Kaj MaIMeHTH CO
OCTE0apTPUTHC Ha KOJIEHO.

Kuy4nu 300poBH: 0CTEOapTPUTHC HA KOJECHO,
eKCTpaKopIopaliHa Tepamnuja co yIapHu OpaHOBU

Introduction

Osteoarthritis (OA) is the most common musculoskeletal
disorder characterized by gradual loss of articular car-
tilage. This leads to a gradual thinning of the cartilage
which results in bones rubbing together, creating stiff-
ness, pain, and impaired movement [1]. It is a major
cause of disability of the elderly population around the
globe, especially in developing countries. The prevalence
is increasing and will continue to do so, with the in-
crease in population, its aging and the epidemic increase
of weight gain. This type of musculoskeletal disorder
places a heavy burden on individuals, communities,
health and social care systems [1].

Osteoarthritis has been found to be the fifth highest
cause of years lost to disability in the whole population in
high-income countries, and the ninth highest cause in
low- and middle-income countries. Worldwide estimates
are that 9.6% of men and 18.0% of women over the
age of 60 have symptomatic osteoarthritis. Radiographic
evidence of knee osteoarthritis is present in approxi-
mately 30% of men and women over the age of 65.2
[2]. Approximately 80% of those with osteoarthritis
will have limitations in movement, and 25% cannot
perform their major activities of daily life [3].
Osteoarthritis has a multifactorial etiology consisting
of both systemic and local risk factors. Systemic risk
factors include: age - the most important factor in the
development of osteoarthritis [4]; gender - where women
have a higher degree of pain and disability than men;
genetic factors - it has been proven that between 39%
and 65% of osteoarthritis in the general population is
due to genetic factors [4]. Local risk factors include:
injury or trauma to the joint where articular cartilage
joint loses its flexibility, destroys cells, and reduces the
load on the subchondral bone; obesity; occupational or
workplace risks involving recurrent injuries, and physical
injuries [5]; physical activity/sports activities also play
an important role in the development of knee osteoar-
thritis [4]. Professional athletes who participate in sports
with high physical impact have an increased risk of knee
osteoarthritis [5]. Knee osteoarthritis is most often ma-
nifested by pain which is the earliest and dominant
symptom. Other symptoms include: stiffness in the knee,
especially in the morning or after prolonged sitting;
swelling; a feeling of warmth in the joint; decreased
mobility in the knee joint, and crepitations when the
knee moves [4]. The diagnosis of knee osteoarthritis is
made on the basis of clinical examination, and is
confirmed by a conventional radiography, which is the

simplest and the most cost-effective method [6]. The
Kellgren and Lawrence Scale is considered as a gold
standard for diagnosing knee osteoarthritis and con-
sists of four degrees of radiological diagnosis of knee
osteoarthritis [7].

Treatment of knee osteoarthritis can be conservative
and surgical. Conservative treatment consists of non-
pharmacological and pharmacological treatment. Non-
pharmacological treatment primarily consists of educa-
ting patients, self-managing the condition, applying ki-
nesitherapy, and weight loss. This treatment also inclu-
des the application of physical modalities as well as
the application of orthoses.

Radial extracorporeal shock wave therapy (RECTUB)
is a treatment with a high-intensity acoustic radiation
that is used for therapeutic purposes. The extracorporeal
shock wave is an acoustic wave characterized by high
positive pressures of more than 1000 bar (100 MPa),
which can be developed within an extremely short rise
time (107 seconds) and followed by a low pressure
phase of tensile stress equivalent to 100 bar (10 MPa).
As the pulse duration of the shock wave is extremely
short (3 to Sus) and is generated at low frequencies, it
is minimally absorbed by the tissues and therefore
no thermal effect is generated [8].

Case report

We herein present a 61-year-old woman, a housewife,
who was complaining on pain for the last 2 months;
had limited movements and noticed the presence of
crepitations during active movement of the right knee.
The patient had not performed any physical activity in
the last 3 months, nor she received any physical treat-
ment for 6 months before starting the RECTUB therapy.
She took an analgesic once a week for pain relief. The
patient is overweight with BMI - 28.4 and suffers from
hypertension and diabetes treated with oral antidiabe-
tic therapy. During the examination, the patient preserved
tone and reduced tropism of the musculature, primarily
on the thigh musculature. The right knee was with pe-
riarticular thickening and pain on palpation medially.
The patient performed active movements in the hip
and ankle in the normal range, while the active knee
movements were accompanied with pain and limited
flexion. Knee movements were accompanied by crepi-
tations, especially when performing maximum flexion.
The patient walked freely without any assistance. The
following clinical scales and measurements were used:
Numeric scale of pain, WOMAC osteoarthritis index,
and measurements of the circumference of the knee
joint with centimeter tape and the knee mobility with
goniometer. The evaluation was done before the start
of the physical therapy; after its completion, and 3
months afterwards.

Both inclusion and exclusion criteria were taken into
consideration to decide on the treatment. Criteria pla-
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cing the patient in the inclusion group were her age
(between 40 to 65 years), and a physical examination
done confirming the presence of at least one of the
following clinical criteria: knee pain, morning stiffness
not longer than 30 minutes and presence of crepita-
tions during active movement of the knee, whereas knee
osteoarthritis radiographically diagnosed according to
the Kelgren and Lawrence scale. The exclusion criteria
would have been the patient’s age (if under 40 and
over 65), existence of pregnancy, presence of acute and
chronic diseases: neurological, infectious, malignant
diseases, ulcers of the skin of the knee joint, secondary
arthritis, information on any surgical treatment in the
examined knee, data on the application of physical
therapy for less than 3 months from the treatment with
RECTUB and data on intraarticular injections with
corticosteroids and hyaluronic acid for less than 6
months before RECTUB treatment.

The therapy was applied by a physiatrist: a total of five
treatments performed once per week, 2000 strokes in the
area of painful points of the right knee with pressure of
2 Bar, frequency of 10 Hz and duration of the application
for 5 min. The patient underwent kinesitherapy treatment
consisting of isotonic and isometric exercises to stren-
gthen the thigh muscles, as well as active exercises to
increase the range of motion of the knee joint for 10
consecutive days with weekend breaks.

Evaluation of the treatment efficacy: The patient
achieved a subjective and objective improvement of
the condition after the end of the treatment and 3
months following its completion. The intensity of the
pain went from strong to mild and remained the same
even 3 months after the completion of the physical
treatment. The circumference of the knee joint dec-
reased and mobility increased, indicating that the
patient continued to exercise regularly after receiving
RECTUB therapy. The WOMAC index showed that
the patient immediately and 3 months after the end of
the physical treatment experienced less pain and
stiffness of the knee joint and had a greater functiona-
lity in performing her daily activities.

Discussion

The results of this case report demonstrate the benefits
of using RECTUB as a safe, non-invasive, conservative
treatment for knee osteoarthritis. It turned out that the
therapeutic effect of its application was maintained for
3 months after its application, primarily with a better
clinical result than before the start of the treatment.
The systematic review and meta-analysis of Lou et al.
for the application of extracorporeal shock wave thera-
py in osteoarthritis and comparison of its use in corre-
lation with other conventional treatments showed that
the application of shock wave therapy resulted in a sig-
nificant reduction in pain and improvement in functional
capacity compared to placebo, intraarticular administra-

tion of corticosteroids or hyaluronic acid, analgesics,
and ultrasound therapy. Randomized controlled trials
were identified comparing the effect of ECTUB with
other types of osteoarthritis treatment. The Numeric
scale of pain and WOMAC index for pain relief and
functional fitness were examined. The application of
shock wave therapy in the treatment of osteoarthritis
was recommended as a non-invasive method, safe, se-
cure and effective in the treatment of various forms of
osteoarthritis [9]. A study by Ji-Hyun Lee et al., which
presented the effects of shock wave therapy in com-
bination with conventional physical therapy and the
effects of conventional physical therapy alone on pain
and functional capacity in patients with degenerative
osteoarthritis of the knee, found that there was a
greater improvement in the measured parameters in the
first group. This does not exclude the possibility of
considering the combined application of conventional
physical therapy with the application of shock wave
therapy in the treatment of knee osteoarthritis [10]. In
the first meta-analysis of the application and efficacy
of shock wave therapy in osteoarthritis of the knee
published by Tengqui et al., out of a total of 127 stu-
dies, seven comprised a total of 366 patients, of whom
169 were included in the shock wave group, 140 were
in the placebo group and 57 patients belonged to the
physical therapy group. The Visual Analogue Scale
(VAS), range of motion (ROM), Lequesne index (LI)
and WOMAC index were examined. The final results
in terms of pain, range of motion, LI and WOMAC
index were with a statistically significant difference of
the ECTUB group compared to the other two groups.
This meta-analysis suggests that shock wave therapy
in patients with knee osteoarthritis may achieve a better
therapeutic effect than conventional physical therapy [11].

Conclusions

RECTUB therapy in combination with kinesitherapy
showed improvement in the volume and mobility of
the knee joint of our patient. A better and longer las-
ting analgesic effect was achieved which took place even
after 3 months of the treatment termination. Improve-
ment and increase of the functional ability of the pa-
tient were accomplished. RECTUB treatment is a safe,
secure, and non-invasive treatment in patients with
knee osteoarthritis.

Conflict of interest statement. None declared.
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YIIATCTBO 3A IIPNJABA HA TPY 1 O COPABOTHULIUTE HA MMII

"Maxkenonckn meaunuHcku nperaen’ (MMII) e crpyuno cnmcannme Ha MakegOHCKOTO
JEKapCcKO J[pYyWTBO, IIPBEHCTBEHO HAMEHETO Ha JIEKapuTe Of OIINTa IPaKTHKAa,
CIIELIAjAJIUCTUTE Off OfICTHUTE MENUIHCKY TUCHUIITIMHYA U KCTPaKyBauuTe BO o0nacra Ha
0a3WYHUTE MEJULMHCKY U IPYTY CPOJHH HAYKH.

CrniucaHueTo I'i UMa CJIeIHUBE PyOPUKY U KaTErOpuy Ha TPY/IOBU:

N3BopHn TpynoBH

CoomuryBama 32 KITMHUYKH 1 JIA00PATOPHCKH HCKYCTBA

IIpuka3n Ha ciyyan

On npakTHKa 3a NpakTHKa

EnykaTnsHu cTaTun

. Bapmae (mmcMma o pepakuujara, ONIITECTBEHAa XPOHUKA, MPUKA3U HA KHUTH, U3BEIITAN
OJ] KOHIpecH, CUMIIO3UYMH U APYTH CTPY4YHU coOupu, pyOpukara ,.Bo cekaBame,, u

np).

SR NP S

W3BopHuTe TpymoBM uMaaT Oene3d Ha HAyyHU TPYAOBH, [Of€Ka TPYAOBUTE
KaTeropusupaHu Bo pyOpukute 2-5 umaat Oejie3u Ha CTPY4YHHU TPYAOBH.

Bo MMII ce o6GjaByBaar TpynoBu Ha ujeHoBuTe Ha MIJIJl wnm Ha YIEHOBU Ha APYrd
CTPYYHHU 37Ipy>KeHMja. ABTOPUTE CE€ OJOBOPHU 32 IMOYUTYBAHETO HA €TUUYKHUTE Hayela
Py MEAUIMHCKUTE HMCTPaXKyBama, a U3HECEHWTE CTABOBU, U3BEJIEHM Of] aHalIHW3aTa Ha
COTICTBEHUTE PE3yJITaTH, HE ce HY>KHO U cTaBOBU Ha PepgakumjaTa na MMIT.

PenakumjaTa rm mcmpaka pakoNUCHTE Ha CTpPyYHa peleH3HWja; peleH3eHTOT (UTe) |
Penakiujata ja ompepnenyBaaT Ae(pMHUTMBHATA KaTeropui3anyja Ha PaKOMUCOT KOj €
npudareH 3a nevyarewme. Pegakuujara ro 3ap>KyBa IpaBOTO PaKONMMCUTE J1a TH NEYaTH
CIOpe]] peleH3UPAHUOT MPUOPUTET.

YmnarcrBoTo 3a copaboTHunutTe Ha MMII e Bo corsmacHocT co BankyBepckuTe npasuiia 3a
u3elHavYeHNn Oapama 32 paKOMUCHTe KOU ce pakaaT 10 OMOMEIUIIMHCKUTE CITUCaHMja.

1. TEKCT HA PAKOIINCOT

Cure pakomucu ce WcmpakaaT BO e€JeKTpOHCKa (popMa Ha eJeKTpOHcKaTa aapeca (e-
mamn) Ha MJIJI-MMII, co nBoeH mpopen u HajMHOTY 28 pefjoBH Ha cTpaHuna. TpynoT ce
NMOJHECYBa HA AHIVIMCKM ja3uk JaTtuHuueH ¢oHT Tumec Hew Poman ronemmua 12 un
ancTpakT Ha MaKeIOHCKY ja3uk. JIeBo, rope u oay Tpeba 1a ce ocTaBu ClI000IHA MapTrUHa
ofl HajManKy 3 cM, a JecHo of 2,5 cM.. PegHuor 6poj Ha CTpaHUIUTE ce THIIyBa BO
JIECHUOT F'OPEH aroul.

Pakonucor Ha TpygoT Tpeba ia € Mpupy>KeH cO MUCMO Ha MPBUOT aBTOp, CO U3jaBa JeKa
UCTUOT TEKCT He € BeKe oO0jaBeH WM TMOJHeceH/npucaTeH 3a medaTewmhe BO JPYro
CMHMCaHME WM CTPyYHa NyOnMKalyja ¥ cO MOTBpAA jfeKa PaKONMHMCOT € MperyieflaH u
Ofl0OpeH Ofi CHTe KOaBTOPH, OAHOCHO CO TpUApYKHA [eKiapalyja 3a eBeHTyaJeH
KOH(IIMKT Ha MHTEPECH CO HEKO] Off aBTOPHTE.
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W3BopHuTe TpymoBM uMaaT Oene3d Ha HayyHU TPYAOBH, [Of€Ka TPYAOBUTE
KaTeropusupaHu Bo pyOpukute 2-5 umaat Oelie3n Ha CTPYYHH TPYJOBHU.

Bo MMII ce o6jaByBaaT TpyaoBu Ha ujeHoBuTe Ha MJIJ] wim Ha 4WIeHOBM HA APYrU
CTPYYHH 37Ipy>kKeHHuja. ABTOPHUTE Ce OATOBOPHU 3a MOUYUTYBAKHETO HA €TUUKHUTE Hauesia
NpA MENMIMHCKUTE HMCTPa’KyBama, a M3HECEHUTE CTAaBOBM, M3BEICHU Off aHajIu3aTa Ha
COTICTBEHUTE Pe3yJITaTH, He Ce HY>KHO U cTaBoBM Ha Pepgakiujata na MMIT.

PenaknujaTa i mcmpaka pakoNUCHTE HA CTPyYHAa peleH3Wja; pPEeleH3eHTOT (uTe) |
Penakiujata ja ompenenyBaaT fepMHUTMBHATA KaTeropui3anyja Ha PaKOMUCOT KOj €
npudareH 3a nevyarewe. Pefakuujara ro 3ap>KyBa IpaBOTO PaKOMMCUTE J1a TM NEYaTH
CIOpe]] peleH3UPAHUOT IPUOPUTET.

YmnarcrBoTo 3a copaboTHunutTe Ha MMII e Bo corsmacHocT co BankyBepckuTe npasuiia 3a
u3elHavYeHn Oapama 32 paKOMUCHTe KOU ce pakaaT 10 OMOMEIUIIMHCKUTE CITUCaHMja.

2. TEKCT HA PAKOIINCOT

Cute pakomucu ce UcmpakaaT BO €JeKTpOHCKa (popMa Ha elleKTpOHCKaTa ajpeca (e-
mamn) Ha MJIJI-MMII, co nBoeH mpopen u HajMHOTY 28 pefjoBH Ha cTpaHuna. TpynoT ce
MOJHECYBa HA AHIJIUCKU ja3uK JaTuHWYeH (oHT Times New Roman ronemmua 12 u
ancTpakT Ha MaKeAOHCKU ja3uk. JIeBo, rope u 1oay Tpeba ia ce OcTaBu cl10o00HA MapryuHa
ofl HajMaNKy 3 cM, a AaecHo of 2,5 cM.. Pegauor Opoj Ha CTpaHUIUTE Ce NUIIyBa BO
[IECHHOT TOPEH aroJ.

Pakomnucor Ha TpyoT Tpeba fa e NpUAPYKEH co MUCMO Ha IPBHOT aBTOP, CO U3jaBa ieKa
UCTUOT TEKCT He € BeKe oO0jaBeH WM TOJHeceH/npudaTeH 3a medaTewmhe BO JPYro
CIMCaHWe WM CTpPy4yHa MyOJuKanuja ¥ cO IOTBpAa JieKa pakoONHCOT € MperyiefaH u
oflo0peH Of cuTe KOABTOPHM, OJHOCHO CO NPHAPYXKHA [eKJapalyja 3a E€BEHTYyalleH
KOH(JIUKT Ha MHTEPECH CO HEKO] Off aBTOPHUTE.

HacnoBhara crpana TpeGa ja ¥WMa: HAaclOB Ha MAaKEJOHCKM WM aHTIIMCKH, UMHHA WU
Npe3uMHba Ha aBTOPUTE, KAaKO W WHCTUTYIMHATE HAa KOW WM IpUIafaaT, UMHI-AaTa Ha
aBTOpPHTE W HACIOBOT Ha YCTaHOBaTa ce IMOBP3yBaaT CO apancku OpOjKH; aBTOp 3a
KOpECHOHIeIMja CO CUTE JieTanu (Tesl. e-Maui); KaTeropmja Ha TPyAOT; KPaTOK HACIOB (10
65 KapakTepH 3ae[JHO CO MPa3HUOT MPOCTOP); KaKO W MH(OpMaIHja 3a MPUJOHECOT 3a
TPYIOT Ha CeKOj KoaBTop (Wjeja, Au3ajH, cOOMpame Ha MONATONY, CTATHCTHCTUYKA
00paboTKa, MUIIyBamke Ha TPYAOT).



HacnoBor Tpe6a KOHIIM3HO Jia ja U3pasm cofgp:KuHaTa Ha TpyAaoT. Ce mpenopauysa ja ce
n30ernyBa ynorpeba Ha KpaTeHKH BO HACJIOBOT.

W3BopHuTE TPYAOBH ¥ COONIITYBamkara IO HMMaaT CIEAHUOB (OpMaleH peocien:
HACIIOBHA CTpaHa, M3BAJIOK Ha MaKEIOHCKH ja3WK (BOBEN, METO/IM, PE3YJITATH, 3aKIyIOK)
CO KITy4HH 300pOBH, N3BaJIOK Ha MAaKEJOHCKH ja3WK CcO KIyIHU 300pOBH, BOBEJ], MATEPHjall
U METOJIM, PE3YJITaTH, JUCKYCHja M 3aKITyJOIH, TUTEpaTypa u npuio3u (Tadenu, rpacpuiu
U CJIUKH) ¥ JIETEH/IU 3a TIPUJIO3UTE BO efieH (hajil.

IIpuka3ure Ha ciyyaum Tpeba Jja compKaT BOBEJ, IeTaJeH MPUKa3 Ha CIy4ajoT, JUCKyCHja
CO 3aKJIYYOK M JIUTEepaTypa co MPUIO3H.

N3BagokoT HAa MaKeNOHCKH ja3umk TpeOa fma coppxku HajMHory 250 360poBu u ja Oupe
CTPYKTYPHpPAH CO CHTEe OUTHH YMHUTEIN U3HECEHN BO TPYHOT: BOBEJ CO IeJITa HA TPY/OT,
METOJOT, pe3yiaTaTd (CO HyMEpHUYKHM IOAATOLM) M 3aKIy4doUd. 3aeqHO CO M3BaJOKOT,
Tpeba Jla ce focTaBaT U 0 S5 KIIY4YHHU, UHEKCHU 300POBH.

N3BajoKoT HA AaHIVIMCKH ja3WK MOpa Jla € CO COAp3KMHA UJCHTHYHA CO COApKMHATa Ha
M3BaJIOKOT Ha MaKeoOHCKH ja3uk. Kiyunure 300poBu Tpeba 1a ce Bo corslacHocT co MeSH
(Medical Sibject Headings) listata na Index Medicus.

BoBegor Tpeba ja mpeTcraByBa KpPaTOK M jaceH NPHKa3 Ha MCOUTYBAHUOT MPOOIEM H
[EeJIUTe Ha UCTPaKyBalkbeTO, CO HaBellyBalkbe Ha ETHYKUOT KOMHUTET OJ[HOCHO
MHCTHTYIMjaTa KoOja TO ofo0pmiIa HMCOUTYBameTo (KJIMHMYKA CTyAHja Koja ce paboTu
criopey] MpUHIMIITE Ha XEeJICHHIIKATA IeKIapaiyja 3a MayeHTUTe 1 HUBHUTE MpaBa).

Mertopure Tpeba ma OWpaT TOYHO Ha3HAUEHW, 3a Jla C€ OBO3MOXH IOBTOpYyBake Ha
NPHUKaXXaHOTO HMcTpaxkyBame. OCOOEHO € BaKHO Aa ce NMpenu3upaaT KPUTEPUYMHTE 3a
CeJIeKIMja Ha ONCEepBHpAHUTE CJydad, BOBEJACHHTE MOAU(pUKAIMA Ha BeKe MO3HATUTE
METONIM, KaKO W WAeHTU(UKalMja HA YNOTPeOCHUTE JIEKOBH CHOpPEN T€HEPHUYHOTO WMME,
MO3UTE ¥ HAUMHOT Ha aJ]MIHUCTPAIIH]a.

Pe3ynararure Tpeba fma ce MpHKakKaT jacHO, MO JIOTWYEH pepocien. Pesymrature ce
n3HecyBaaT BO craHgappuute CHM  egununu. Bo TekcroT Tpeba nma ce Ha3HA4yHl
ONTUMAJTHOTO MECTO Kajile Ke ce BMeTHAT TaOenuTe W WIyCTpaluuTe, 3a fia ce n30erHe
HEMOTPeOHOTO MOBTOPYBak€ HA WM3HECEHUTE TMOAATOIM. 3HAauajHOCTa Ha pe3yJITaTHUTE
Tpeba ma ce 0O6pabOTH CTATUCTHYKH, CO AETaJeH ONMUC HA YIOTPEOEHUTE CTATUCTHYKHU
METOJY Ha KPajoT Ha IENOT MeitioOU.

Juckycnjara Tpeba a ' UCTaKHE MMIUTMKALUUTE Off JOOMEHUTE pe3ysTaTH, CIOPEAeHI
CO ITOCTOJHUTE CO3HAHUja 3a UCIUTYBAaHUOT MPOOJIEM.

3akaygonure Tpeda ga He Oupat nogoiru of 150 300poBH.
3. [IPH/IO3H

Kako mpuior-gokymMeHTanuja Ha TPYAOBUTE HPEMJIOXKEHH 3a IeYaTelme, MOXKEe fia ce
focraBaat Ao 5 npuiiora (tabenu, pUrypu,/ClnuKy - WIyCTpaIun).



Tabenure ce jocTaByBaaT Ha KpajoT HA TPyAOT Bo uctuot aji. Cekoja Tabena Tpeda na
¥“Ma CBOj HACJIOB M pefieH Opoj KOj ja MoBp3yBa CO TEKCTOT. XOPU30HTAIHU U BEPTUKATHU
JMHAU Ha TabelaTa He ce JO3BOJIEHU; O3HAKUTE Ha KOJOHUTE BO TabejaTa ce MUIIyBaaT
CKpaTeHO Wiu co cuMOOJI, 2 HUBHOTO 00jacHyBame ce MUIllyBa Ha JIHOTO HA TabenaTa, BO
BUJI HA JIETEHJIA.

NaycrpanunTe ce focTaByBaaT coO pefieH OpOj Kako CIMKa BO IPHO-0eia TEeXHWKa, a
cekoja cnmka Tpeba fa e mpupykeHa co Jerensa (omuc).

Mukpogororpaunre Moxe ja comapkaT NMOCeOHM O3HAKM BO BHJI Ha CTPEJKH WM
cumbomu. [Tokpaj onmucoT Ha caukaTa, MOpa Jia ce HaBeJle W 3roJIEMYBAamhETO U BUJIOT Ha
060eHhETO Ha MpenapaTor (aKo Toa BeKe He € HalpaBeHO BO CeKIUjaTa mailiepujan u
metioou).

Cure o3naku Ha poTorpacduute Mopa fa OuAaT JOBOJHO rOJIEMH, 3a 1a MOXKE jacHO fia ce
pacnmo3HaaT W 1O CMajyBalkeTO BO TMEeYaTHUIATA, TPH HUBHOTO BKJIYYyBame BO
nevaTeHaTa CTpaHHIlA Ha CIIMCAHUETO.

4. JIUTEPATYPA

IutupaHnaTta auTepaTtypa ce NMUIyBa Ha KPajoT HA TPYAOT MO 3aKIYIOIUTE, CO PEeaHU
OpoeBu cropey peflocieloT Ha M0jaByBakbeTO Ha IUTATOT Ha TEKCTOT HA TPYIOT CTAaBEHH
BO CpefHM 3arpagu u Oe3 mpocTop Mefy HUB (aKo ce mociefnoBaTelHU Tpeba Aa ce
MOBp3aHy CO IPTUYKA, Ha TIp. [3-6]).

JII/ITepaTypaTa CC UTHUpa Ha CICIHUOB HAYNH (KpaTeHKI/ITe 3a HAaCJIOBUTEC Ha CHI/IcaHI/IjaTa
Tpeba fa ce copen aucrata npudgarenu Bo Index Medicus):

a) ciaiwiuja 6o cuucanue (ce HaBeyBaaT CUTE aBTOPH, aKO TH UMa 0 4 WM MOMAJIKY;
aKo T'M MMa MoBeKe of] 4 ce HaBeAyBaaT NMpBUTe 3 aBTOpU M ce aofana: 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.

0) 3aeoHu4Ku asiuop

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

B) Oe3 asiuop - anounMHO. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8).
r) llozaasje 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.

ITpBuTe oTnevyaTony Ha TPYAOBUTE UM ce MpaKaaT Ha aBTOPUTE 3a KOPEKIUja: aBTOPUTE
ce JJOJIKHU KOPUTMPAHUOT OTIEYaTOK fia ¥ ro BpaTaT Ha Pegakumjata Ha MMII Bo pok oft
2 meHa.

Ynnata 3a ucneuarteH Tpya, 8o cnucaHnetro MMM usHecysa 3.000, 00 geHapu u ce ynnakaat Ha
YKUPO CMeTKaTa Ha: MaKeAOHCKO IeKapCKO APYLUTBO

300000000211884 - KomepuujanHa 6aHKa

CO Le/l Ha A,03HaKa : ynaaTa 3a CTyyeH TpyA,

Anpecara na Pepaknujara
HMame I'pyes Op. 3



I'papicku sup 6mok 11,

1000 Ckorje,

Temn.: ++ 389 02 3162 577

Enekrponcka agpeca (E-mamn): info@mld.mk

ABTOpMUTE WITO CaKaaT a 00jaByBaaT TPYAOBH BO cnucaHueTo Tpeba Aa ja Mmaart ynnateHo
useHapuHaTa 3a TeKoBHaTa roguHa Bo sucuHa opg, 1440 geHapu v 3a Toa ga ja uHpopmupaar
cTpyyHaTa cnyx6a Ha MaKef0HCKO NeKapcKo ApyLITBO, MMCMEHO Uan npeKky TenedoH.

DetanHu nndopmauunm moxkete ga aobuete Ha TenedpoHoT Ha OpywrsoTo 02 3 162 557.
N3BectyBame 3a penensenture 3a MMII

Bo cknag co npaBuaHUKOT HAa YKUM peueH3eHTUTe LWITO HaBpeMEeHO M OAroBOPHO Ke ja
oapabotat peueHsujata Ke aobujat 0.4 60pa Kou ce cobupaaT 3a yHanpeayBare BO

aKagemcKuTe 3Barba. bogoBuTEe MoOXKaT ga ce AobujaT U peTporpagHo npeKky nobapysare BO
MA4 - 3162 557.
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