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JATAPOCKOIICKA TAIIIl HACIIPOTHU NOIMMPABKA IO LICHTENSTEIN; PAH KJINHUYKHA

UCXOJ]

LAPAROSCOPIC TAPP VERSUS LICHTENSTEIN REPAIR - ERLY CLINICAL OUTCOME

Aleksandar Mitevski', Svetozar Antovikj®, Petar Markov® and Nikola Jankulovski?

Digestive Surgeon, General Hospital RE-MEDIKA, Skopje, ‘Clinical Hospital-Shtip affiliated at Faculty of
Medical Sciences, University Goce Delchev, Shtip, *University Clinic for Digestive Surgery, Cyril and
Methodius University in Skopje, Faculty of Medicine in Skopje, *General Hospital Strumica, Republic of

North Macedonia
Abstract

Introduction. Laparoscopy as a minimally invasive tech-
nique has itsplace in inguinal hernia repair. Lower post-
operative pain, earlier mobilization and earlier return to usual
activities are comparable to an initially high cost of the
hospital charge. Also, there is a lower percentage of post-
operative complications especially related to the wound.
Methods. The study was designed as a prospective ran-
domized controlled study conductedin a three-year-period.
Sixty-five patients were randomly assigned into two
groups, examined-35 patients treated with TAPP tech-
nique and controlled-30 patients treated with Lichtenstein
technique.

Surgicaltime, preoperative pain, hospital stay, postope-
rative analgesia, functional status and convalescence
were evaluated. The postoperative complications, hema-
toma, seroma, wound infection and urinary retention we-
re also taken into consideration.

Results. A significant diference was found in the sur-
gicaltime favoring Lichtenstein over TAPP technique;
postoperative hospitalization was significanlly longer
in case of the Lichtenstein procedure. There wasa sig-
nificant difference concerning postoperative pain and
functional status between the groups, as well as in the
same group regarding the postoperative days.

The percentage of early postoperative complications
wassignificantly lower in TAPP group (6.3% versus
16.7%); there wasa significant difference in convales-
cence (TAPP 4.6+1.2 / Lichtenstein 6.6+1.10).
Conclusion. Patients treated with laparoscopic TAPP
technique had better early clinical outcome compared
to open Lichtenstein technique. It is a result of a lower
intensity of the postoperative pain, less postoperative
complications which leads to a shorter hospital stay,
better functional status and short convalescence.

Correspondence to: Aleksandar Mitevski, Digestive Surgeon, General
Hospital RE-MEDIKA, Skopje, Clinical Hospital-Shtip affiliated at Faculty of
Medical Sciences, University Goce Delchev, Shtip, RN Macedonia; E-
mail: aleksandar.mitevski@ugd.edu.mk

Keywords: inguinal hernia, laparoscopic hernia repair,
open hernia repair, TAPP, early clinical outcome

Arncrpakr

Bosen. JlamapockonujaTa Kako MHUHAMAJIHO MHBa3HMBHA
TEXHHKA IMa CBOE MECTO BO IONPABKATAa HA MHTBUHAIHU
xepraun. [lomarnara Goika, paHaTa MOOMIHM3aIMja U Bpa-
Kame Ha CEKOjJHEBHUTE aKTMBHOCTU CE KOMIIapaOmiI-
HHU CO MHHIMjaJHaTa MOBHUCOKA IIeHA Ha OOJHUYKHOT
TperMma. VcTo Taka nMa HA30K MPOLEHT Ha KOMIDIHKA-
UH, 0COOCHO ITOBP3aHH CO ONepaTHBHATA PaHA.
Metoau. CtyaujaTta € Iu3ajHUpaHa Kako IPOCHEKTHUB-
Ha, paHIOMHU3MpaHa W KOHTPOIHMpaHa, CIIPOBEICHA BO
MIEPUOJ] OJT TP TOAMHHU.

[leecer u meT ManMeHTH ce MOJEICHU BO JBE T'PYIIH,
ucnumysana of 35 ucnutanuuu tperupanu co TAIIIT
TEXHUKA U Konmpoana on 30 UCTIMTAHUIN TPEeTHPAHU
xepHHoIIactrka criopes Lichtenstein.

Ce eBaympallle BpeMeTpacHkheTo Ha OnepaTuBeH 3adar,
mepuornepaTuBHATa 0OJKa, BPEMETO Ha HCIHIIYBAHE
o071 60JTHUIIA, TOCTOIIEPaTUBHA aHJITe3Hja, (PyHKIMOHAIEH
CTaTyC M peKoHBanecleHimjata. Mcro Taka co eBa-
JTyHparme U 10jaBaTa Ha KOMIUTHKAIH-XEMATOM, CEPOM,
rvH(pEKIM]ja Ha paHa ¥ ypUHAPHA PETCHIIH]A.
Pe3ysiraTu. 3HaunTeTHN pa3iIMKU UMa BO BPEMETPACH-E-
TO Ha OMNEPATUBHHUOT 3a(ar, IIOCTOIePATHBHATA XOCIIH-
tanmu3andja Bo ogHOC Ha Oonkataw (yHKIIMOHATHHOT
CTaTyC MMa 3HAYMTENIHA pa3jIMKa IOMEly TPpyIHUTe, KaKko
¥ BO TPYIHTE 110 OHOC Ha ITOCTOIEPATUBHUTE JICHOBH.
[IpoLeHTOT Ha MOCTONEPAaTUBHU KOMIUTUKAIIMK € 3Ha-
YUTENHO TOoMal Kaj jamapockornckata TAIIIl metona
(6,3%, Lichtenstein 16,7%), ncto Taka nMa 3HAYUTEN-
Ha pa3nuka 1 Bo pexonBanecueHnujata (TAIII u3ne-
cyBame 4,6+1,2 neHa, a Ha omepUpaHUTE CHOPEN
Lichtenstein 6,6+1,10 nena).

3akiay4dok. [lanmeHTHTE TPETUPAHU CO JIANIAPOCKOII-
ckata TAIIIl meTozna, ciopeeHo co NallMeHTUTEe Tpe-
THpaHu co oTBOpeHaTa Lichtenstein merona umaar mo-
no6ap paH KIMHUYKA ncxoxd. Toa e pesynTar Ha IIo-
MayiaTa IepuorepaTHBHaTa 0OJKa, MOpeTKaTa MojaBa
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Ha paHH [OCTONEPATUBHU KOMIUIMKALIMYU IITO BOIM 10
HOKPAaTKa XOCIHUTAIN3alHja, TI0Z00ap IOCTONEPAaTUBEH
(YHKLIMOHAJIEH CTaTyC W peKOHBaJIECIEHIIN]a.

Knyunu 300poBH: MHIBHHATHA XEPHHU]a, JIAIAPOCKOIICKA
XEpHUOIIIACTHKA, OTBOPEHa XepHHUoIactuka, TATII,
paH KJIMHUYKU CXOJ

Introduction

Inguinal hernia is the most common pathology in ge-
neral surgery; it is estimated that more than 20 million
inguinal hernia repairs are performed in the world
annually [1]. In USA that number is close to 800000
and in Macedonia according to the data from the Re-
public Institute for Public Health around 2000 annually.
Till 2012 laparoscopic hernia repairin Macedonia was
performed only at the University Clinic for Digestive
Surgery in Skopje (from 147, only 4 were laparoscopic
surgeries in 2012). Laparoscopic hernia repair is present
less than 20% from all inguinal hernia repairs in the deve-
loped countries, 15% in USA [2] and 16%in Denmark [3].
Contemporary open tension-free inguinal hernia repair
was presented by Lichtenstein in 1986 [4]. Today it is
considered as a “gold” standard for open tension-free
inguinal hernia repair and it is a recommended techni-
gue from hernia associations [5].

The first depiction of laparoscopic hernia repair was
presented by Ger in 1982, but the current TAPP (Trans
AbdominalPrePeritoneal) approach was independently
presented by both Arregui and Dion in 1992 [6,7]. TAPP
enables repair through peritoneal cavity of inguinal
hernia, there for it is a genuine laparoscopic technique.
Today totally extraperitoneal technique (TEP)is also
used. It was first presented in 1992 by Dulucg and as
an endoscopic technique it is comparable and equal in
its performance and results toTAPP [5].

When comparing open mesh technique with endoscopic
approach, TAPP and TEP, we found that the initial intra-
operative cost washigher in endoscopic, but overall costs
and socio-economic impact wasequal or lower in endo-
scopic techniques [8]. Also, the postoperative pain was
lower in the minimally invasive approach; postopera-
tive convalescence wasshorter and patients returned to
their usual activities earlier [9-11].

Primary unilateral inguinal hernia repair in male pa-
tients according to the last guidelines [5] has favored
endoscopic techniques, yet in the discussion it is stated
“large-scaledatabase studies are urgently needed to com-
pare endoscopicwith Lichtenstein operations for pri-
mary unilaterallHs in males”.

The aim of the study wasto compare laparoscopic
TAPP approach and open Lichtenstain technique for uni-
lateral inguinal hernia in male patients regarding early
clinical outcome, pain, convalescence and complications.

Materials and methods

The study was designed as a controlled prospective ran-
domized study, with predetermined protocol and data
collection. It was carried out at the Clinical Hospital-
Shtip, as a single center study, with collaboration of
the Faculty of Medicine in Skopje, University Clinic
for Digestive Surgery. The study was approved by the
EthicsCommitteeof the hospital in Shtipand Faculty of
Medicine in Skopje and a written consent for participa-
tion in the study was compiled and approved.

To avoid bias that would occur during surgery, especially
in the laparoscopic group (n=35), all patients were ope-
rated by the same surgeon. This invalidates the possi-
bility of greater variations in the technique and duration
of the surgery that would occur in the operation of differ-
rent surgeons depending on their training and indivi-
dual abilities.

In the control group (n=30) patients were also operated by
the same surgeon or with active assistance; some pa-
tients were operated on by another team but with the same
training and technique (working together for 12 years).
Inclusion criteria for the study were: male patients
aged 18 to 65, with primary unilateral inguinal hernias,
that when standing up did not pass the horizontal line
at the lower edge of the symphysis of the pubic bones
(endoscopic classification according to Nyhys type 1,
2 and 3), with ASA (American Society of Anesthe-
siologists) grading 1 and 2 and BMI (Body Mass In-
dex) smallerthan 30.

Patients with previous interventions in the area of the
inguinal region, surgery in the infraumbilical region by
entering the pre-peritoneal area (not including appen-
dectomy with McBourny incision) were excluded.
Patients with an occult contralateral hernia were exclu-
ded from the study. Only the presence of occult contra-
lateral hernia, which had previously been clinically not
diagnosed, was shown.

Also, patients in whom adhesions in the inguinal re-
gion were intraoperatively verified through transabdomi-
nal approach and there was a risk of laparoscopic
adhesiolysis were excluded from the study.

Patients were divided into two groups:

1. Examined group, treated with laparoscopic technique
(TAPP), n=35 patients;

2. Control group, treated with standard open hernio-
plasty method - Lichtenstein, n=30.

Patients included in the study were examined one day

preoperatively. Laboratory analysesand clinical physical

examination were performed; the responses were

recorded in the VRS (verbal rating scale) for pain and

functional status. The nextday surgical treatment was

performed and patients were assigned to laparoscopic

or control group in ratio 1:1 (one to laparoscopic and

one to control group); the last five patients were treated

with the laparoscopic technique.
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Laparoscopic tapp

In the laparoscopic-examined group, patients were treated
with TAPP (Trans Abdominal Pre Peritoneal) technique.
Preoperatively, a single dose of an antibiotic from the
group 3 generation cephalosporins was given; ampicillin
or clindamycin were used in patients with known aller-
gy to cephalosporins. A standard laparoscopic TAPP
procedure was performed, with a patient in Trendelen-
burg 10-15° position, hands along the body and
without a urinary catheter. Three ports were used with
intra-abdominal pressure up to 12 mm Hg. Direct and
indirect hernias were reduced, peritoneum wasincised
and a pre-peritoneal space behind the myopectineal
orifice wascreated; transversalis fascia of larger direct
hernia wasfixed to the Cooper ligament with one or two
tackers. A single large polypropylene mesh prosthesis
wasused (with a mass 0f>35 g/m?, Paha® polypropylene
mesh, Altaylar Medical), 13-15 cm wide, high 10-12
cm on the medial part and 8 cm on the lateral. It
wasfixed with titanium spiral ,,tackers“(ProTack ™ 5
mm fixation device), 1-3 on the Cooper ligament, 1-2
on the back side of the rectus abdominal muscles and one
laterally higher and medial to the level of the anterior
upper iliac spine. The peritoneum wasalso closed above
the mesh with titanium tackers.

Patients in the control group were treated with a standard
anterior open approach with a polypropylene prosthesis-
Lichtenstein technique. They received the same dose of
the antibiotic drug as the examined group. The surgery
wasperformed without a urinary catheter, with incision
and tissue dissection to the posterior wall of the inguinal
canal. Dissection of the nerves and sometimes transaction
(most often the ilioinguinal, the iliohipogastric and
genital branch of the genitofemoral nerve) was perfor-
med as well as cremasterectomy.Hernia sac, direct or
indirect, was dissected and pushed in the pre-peritoneal
space. The same polypropylene mesh-prosthesis as in
the laparoscopic group was used, with dimensions of
13-15x7-8 cm. It wasplaced with a slit for the spermatic
cord on the posterior wall of the inguinal canal. The
mesh wasthen fixed with a polypropylene stitch 3/0.
The duration of surgery from incision of the skin to the
closure of the surgicalwound was recorded.

VRS (verbal rating scale) was used to ratethe pain. We
made the recordings preoperatively, POD 1, POD 3 and
POD 7 (POD-Postoperative Day).

We used the four-level verbal rating scale: level 1-no
pain; level 2-mild pain; level 3-moderate pain; level 4-
severe pain.

Pain was measured in a supine position, when resting
and provoked pain by coughing.

The number of peroralanalgesic drugs was also required
in the first three days. Ibuprofen tablets of 400 mg,
500 mg Metamizole sodium and 500 mg Paracetamol
tablets were used. Patients were divided into two groups,
patients who took <2 tablets a day and patients who
took >2 tablets a day.

VRS (verbal rating scale) for functional status was used.
A four-level scale was developed: level 1-capable;
level 2-light fatigue, level 3-fatigued; level 4-tired.
Recordings of functional status were made preopera-
tively, POD 1, POD 3 and POD 7.

Seroma, hematoma or surgicalwound infection on the
day of the discharge and the seventh postoperative day
were recorded; we used clinical examination and if
needed ultrasound. Also, urinary retention was recorded
with the need for catheterization of the bladder.

All patients in the study were given’non-restrictive”
recommendations on the day of the discharge (all of
the activities they feel they can perform) with a weight
lifting limit of 5 kg, and a recommendation for the
2"day convalescence in terms of carrying out daily
usual activities.Convalescence was determined in relation
to postoperative days (POD). The discharge from the
hospital was based on the subjective ability of the
patient to cope with the pain and activity at home, and
postoperative complication occurrence.

Results

Duringa period of three years (from March 2013 to
March 2016), the study involved 65 patients with
primary unilateral uncomplicated inguinal hernia. In
the group of examined patients/TAPP group (N1)
there were 35 examinees; three were excluded due to
occult contralateral inguinal hernia. In the control
group/Lichtenstein group (N2) therewere 30 patients.
The study analyzed a total of 62 patients treated
foringuinal hernia.

Demographic characteristics

The analysis showed that there was no statistically sig-
nificant difference in age between the two examined
groups; the average age was 46.1 years in both groups
(44.5 in TAPP and 47.7 in Lichtenstein).

Duration of surgical intervention

The average duration of intervention in patients treated
with TAPP was 45.3+11.7 minutes, and with Lichtenstein
technique 34.8+5.3 minutes. The performed analysis
showed a statistically significant difference in the du-
ration of the intervention between the two examined
groups. The intervention was significantly shorter in
the control Lichtensteingroup (Mann-Whitney U test:
Z=4.04 p=0.00005).

Days of hospitalization after surgery

There wasa difference in terms of hospital discharge in
the postoperative period between the two examined
groups. Patients operated with TAPP were hospitalized
shorter after surgery, 60% of the TAPP group were
discharged POD1.
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Perioperative pain

Prior to the intervention, all patients operated with TAPP,
as well as all those operated with the Lichtenstein me-
thod, stated that they had no pain while resting.
According to the verbal rating scale, while coughing,
27(84.4%) patients from the first group had no pain
before the intervention and 25(83.3%) patients from
the second examined group. A mild pain was confirmed
by 5 patients in both groups.

The first postoperative day, 19(59.4%) patients treated
with TAPP said they had no pain, and 13(40.6%) felt a
mild pain. Of those operated with the Lichtenstein method,
24(80%) patients confirmed a mild and 6(20%) a mo-
derate pain. The analysis showed a statistically signifi-
cant difference in the presence and intensity of pain on
the first postoperative day between the two investi-gated
groups (Mann-Whitney U test: Z=4.56 p=0.000005).

The first postoperative day, while coughing, 31(96.9%)
patients treated with TAPP stated that they had a mild
pain and 1(3.1%) patient had no pain. Of those operated
with the Lichtenstein method, 6(20%) patients confirmed
a mild and 24(80%) a moderate pain. The analysis
showed a statistically significant difference in the

presence and intensity of pain while coughing on the
first postoperative day between the two investigated
groups (Mann-Whitney U test: Z=5.45 p=0.000001).
The third postoperative day, 31(96.9%) patients treated
with TAPP said they had no pain, and 1(3.1%) felt a
mild resting pain. Of those operated with the Lichtenstein
method, 9(30%) patients said they had no pain, and 21
(70%) confirmed the presence of a mild pain. None of
the patients had moderate and severe pain. The ana-
lysis showed a statistically significant difference in the
presence and intensity of pain on the third postope-
rative day between patients from both examined groups
(Mann-Whitney U test: Z=4.52 p=0.000006).

The third postoperative day, when provoked with
coughing, 14(43.8%) patients treated with TAPP stated
that they had no pain, and 18(56.2%) patients had a
mild pain. Of those operated with the Lichtenstein me-
thod, 22(73.3%) patients confirmed a mild and 8
(26.7%) patients amoderate pain while coughing. The
analysis showed a statistically significant difference in
the presence and intensity of pain on the third postope-
rative day between patients in the two examined groups
(Mann-Whitney U test: Z=3.97 p=0.00007) (Table 1).

Table 1. Distribution of respondents comparing the strength of pain on the third
postoperative day while coughing

Examined groups Wlthout Ml_ld Mode_rate Sevgre Total
pain pain pain pain
14 18 0 /
TAPP(N1) 438%  56.2% 0.0% / 32
. . 0 22 8 /
Lichtenstein (N2) 0.0% 73.3% 26.7% / 30
Total 14 40 8 / 62

On the seventh postoperative day, all 62 respondents
said they had no pain while resting. While coughing,
all 32(100%) patients treated with TAPP said they did
not feel any pain. In the controlled group, 4(13.3%) said
they had no pain, and 26(86.7%) confirmed the presence
of a mild pain while coughing. The analysis showed a
statistically significant difference in the presence and
intensity of provoked pain on the seventh postopera-
tive day between patients in the two examined groups
(Mann-Whitney U test: Z=5.86 p=0.000001).
Following the intervention, of the total of 32 patients

30

25
20
15
10
5 l
0 u

0-2 tablets daily more than 2 tablets

daily

E TAPP = Lichtenstein

Fig. 1. Distribution of respondents according to the need for
analgesics postoperatively

treated with TAPP, 26(81.3%) took up to 2 painkillers
and 6(18.7%) more than two daily. Of the patients
treated with Lichtenstein technique, 8(26.7%) patients
took up to 2 painkillers, the remaining 22(73.3%) needed
more pills a day. The analysis showed a statistically
significant difference in the need for analgesia after
surgery between the two study groups (Mann-Whitney
U test: Z=3.69 p=0.00020) (Figure 1).

Functional status

Prior to the intervention, all patients stated that they
were functionally capable.

According to the verbal rating scale, on the first post-
operative day, 12(37.5%) patients operated on with
TAPP stated that they felt capable of daily activities
and 20(62.5%) felt light fatigue. In the Lichtenstein
method group, 15(50.0%) reported light fatigue, and
the remaining 15(50.0%) reported feeling fatigue. There
was a statistically significant difference in functional
status on the first postoperative day between the two groups
examined (Mann-Whitney U test: Z=4.65 p=0.000003).
On the third postoperative day, analysis showed that
there was a very strong statistically significant difference
in the functional status on the third postoperative day



169

Laparoscopic tapp

between the two study groups (Mann-Whitney U test:
Z=5.98 p=0.000000) (Table 2).
On the seventh postoperative day, all 32 TAPP-treated

Table 2. Distribution of respondents

postoperative day

patients stated that they were functionally capable. In
the Lichtenstein group, 17(56.7%) patients reported being
functionally capable, 12(40.0%) patients felt light fatigue,

by functional status on the third

Examined Capable L'.ght Fatigue  Tired Total
groups fatigue
29 3 0 /
TAPP(NL) 906%  94%  0.0% / 32
Lichtenstein 1 25 4 / 30
(N2) 3.3% 83.3% 13.4% /
Total 30 28 4 / 62

and 1(3.3%) fatigued. The analysis showed a statistically
significant difference in the functional status of the
seventh postoperative day between the two study groups
(Mann-Whitney U test: Z=2.93 p=0.0033)

25

haemathoma infection

@ TAPP

seroma catheter

Lichtenstein

Fig. 2. Distribution of respondents according to the occurrence
of a certain complication

Convalescence

The mean time of convalescence expressed in
daysgroup was 4.6 + 1.2 daysin TAPP, and 6.6 £ 1.10
daysin the Lichtenstein group. The analysis showed a
statistically significant difference in the convalescence
time between the two groups (Mann-Whitney U test:
Z=5.14 p=0.000001). Convalescence was significantly

8.0

75
7.0
65 [ = ]

6.0

reconvalescence /[ days

4.0

. o Mean
TAPP Lichtenstain % o

examined groups

Fig. 3. Mean convalescence per day for respondents in both
groups

longer in patients who underwent surgery with the
Lichtenstein method.

Postoperative complications

In the TAPP group, from 32 patients one patient deve-
loped a seroma and one patient had a catheter. In the
Lichtenstein group, a total of 5 patients (16.7%) expe-
rienced some postoperative complication-1 person with
seroma, 2 with hematoma, and 2 with urinary catheter-
rization (Figure 2).

Discussion

Repair of inguinal hernias is one of the most commonly
performed surgeries in the world. Although it is a his-
torically old problem, nowadays its solution has enor-
mous socio-economic implications. In the United States,
the cost of resolving inguinal hernias and their compli-
cations is estimated to reach $ 28 billion annually [1].
The last paradigm related to inguinal hernioplasty
appeared 27 years ago and concerned the laparoscopic
repair of inguinal hernias.

Almost every abdominal surgery that requires incision
of different length on the abdominal wall today has its
own laparoscopic replacement. As with any new method
or technique, a debate about laparoscopic versus open
technique has arisen. Controversy has emerged over the
repair of primary unilateral inguinal hernia-whether
laparoscopic or open hernioplasty should be performed.
Superior results in favor of laparoscopic hernioplasty
have demonstrated the studies that include recurrent
hernias, and there is also a clear benefit in laparoscopic
bilateral inguinal hernia repair [5].

Numerous studies have clearly shown the benefit of
laparoscopic repair of primary unilateral hernias in
relation to postoperative pain, complications, convalescence,
and recurrences. Laparoscopic repair also has proven
benefits in some complex hernias [12,13]. However,
laparoscopic inguinal hernioplasty depends on advanced
medical technology and requires good technical know-
ledge and appropriate medical expertise. There are also
potential complications that rarely occur with conven-
tional open hernioplasty.
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Despite the extensive data in favor of laparoscopic
repair, many surgeons are still reserved, especially for
unilateral primary inguinal hernias.

Most laparoscopic procedures have a longer duration
than open methods, due to the association of laparoscopy
with a special abdominal approach and the use of specific
instruments. Laparoscopy is also associated with the
development of specific manual abilities and intraoperati-
ve evaluation of physiological and anatomical parame-
ters, which distinguishes it from the open surgery [14].
The most commonly performed laparoscopic surgery
is laparoscopic cholecystectomy, following the national
consensus of the National Institutes of Health (NIH) in
1992. It has become the procedure of choice for gall-
bladder removal. Although a laparoscopic procedure is
most commonly performed, we find that surgeons have a
routine in performing it, when compared to open
methods it lasts longer.

McCormack et al. made a survey ofrandomized controlled
trials and detected 41 studies with 7,161 patients. When
analyzing the duration of surgery, it wasconcluded that
laparoscopically operated patients had a longer duration
of surgery [15].

In several studies Anadol and Abbas [16] point out that
no significant differences were observed in the duration
of laparoscopic and open inguinal hernioplasty.

In our studythe differencewassignificant; it showed that
the intervention was significantly shorter in patients
treated with the open Lichtenstein method.

It is interesting to note that in the laparoscopic group
10 patients (out of 32 analyzed) had left inguinal
hernias. In all 10 patients, the duration of surgery was
longer with an average duration of 56 minutes. The
remaining 22 analyzed patients had right inguinal
hernia with a median surgicaltime of 36.7 minutes. |
find this connected to the surgeon's technical skills,
which in our case works with the right hand and due to
the heavier dissection of the left-sided hernias where the
sigmoid colon is often positioned above the peritoneum
in the inguinal region, which requires dissection.

One of the parameters for evaluating surgical techniques
is the time of hospital discharge (postoperative hospi-
talization). Laparoscopy reduces tissue trauma at the
site of access (incision in open methods), has less
postoperative pain, faster mobilization of patients, and
less postoperative morbidity associated with the surgi-
calapproach that indirectly affects the postoperative
requirement for hospitalization.

McCormack in his study found no significant difference
in postoperative hospitalization of patients, i.e. the length
of postoperative hospital treatment of patients treated
laparoscopically and with an open method [15].

Also Abbas stated that there was no significant difference
in hospitalization of patients treated with laparoscopic
and open method [16].

Salma in their studies founda slightly longer postoperative
open hospitalization compared to laparoscopicsurgery [17].

In our study the results showed that patients treated for
unilateral uncomplicated inguinal hernia had a shorter
hospitalization.

Postoperative pain is of particular importance given
that most patients treated for primary uncomplicated
hernia do not have pain as a symptom. Pain is one of
the parameters for comparison of inguinal hernioplasty
and is common to all techniques [18].

The laparoscopic approach reduces the tissue injury at
the site of surgery which directly affects the pain,
acute postoperative pain. Direct tissue trauma leads to
the release of mediators, primarily histamine, leuko-
trienes, prostaglandins, bradykinin and cytokines that
cause hyperalgesia at the site of trauma and local
tissue. The degree of trauma is commensurate with
their release, and accordingly with the degree of pain
that appears. A particular problem is the transition from
acute postoperative pain to persistent postoperative
pain. It is described as a pain that persists for 7 days after
surgery and is one of the main causes of prolonged
hospitalization and readmission of patients. One of the
factors affecting the transition from acute postoperative
pain to persistent postoperative pain is the inadequate
early treatment of postoperative pain. Other factors
affecting are prolonged duration of surgery, type of
surgery (laparoscopy versus laparotomy), as well as
prosthesis placement and type of theimplant [19].

The type of surgery has affect trough the dissection
and nerve injury in the inguinal region. In addition to
the direct lesion, exposure of the nerve to the prosthesis
is also important; namely through the inflammatory
response that causes the prosthesis on the tissue and
releaseof active mediators that cause hyperalgesia.
One of the causes of pain is the prosthesis fixation.
The fixation can lead to nerve injury or reduce the
elasticity of the abdominal wall at the place of the
prosthesis, causing tension and pain [20].

McCormack [15] and Neumayer [10] in their studies
presentedless postoperative pain in laparoscopically
treated patients.

The EU Hernia Trialists Collaboration [21] in a systematic
review of 34 studies of 6.804 patients found that pa-
tients treated with laparoscopic technique had less pain.
The analysis of pain showed a significant difference in
pain in the first seven postoperative days, lower incidence
and lower intensity of pain in patients treated with
TAPP approach after the third postoperative day.

In order to obtain a response to postoperative pain
indirectly and to correlate it with the results fromVRS,
we also used information about the postoperative use
of pills (analgesics) in the first three days after the end
of hospitalization.

It can be noticed that the number of patients who used
more than two tablets per day in the open technique
treated group was larger. The larger number of pills in
the open technique group also correlatedwith VRS res-
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ponses to pain done on the third postoperative day when
nearly two-thirds reported feeling a mild pain at rest.
Functional status is an important parameter in assessing
early clinical outcome with a direct impact on conva-
lescence [22]. It is a subjective parameter, but in most
studies when comparing certain treatment methods,
the determination of functional status hasan important
place [23].We measured this by experiencing fatigue
as one of the subjective manifestations of functional
status in patients postoperatively.

There was an overall better functional status in the
TAPP group. The results also correlated with the
postoperative pain scale.

The risk of complications after inguinal hernia surgery
is low. The introduction of laparoscopy as a method for
hernioplasty has led to complications that are specific
to laparoscopy and its approach.

The most common complications of inguinal hernioplasty
regardless of the approach are: hematoma, seroma, in-
fection at the site of the hernioplasty (or sites of inci-
sion), as well as urinary infection. More serious com-
plications include bladder injury, testicular injury, and
funiculus elements [18].

Specific and more serious complications that occur more
frequently in laparoscopic hernioplasty are visceral injury
and injury to the vascular structures, McCormack [15]
in his study in the laparoscopic group noted 8 visceral and
7 vascular injuries in 2,315 laparoscopic hernioplasties 49.
The EU Hernia Trialists Collaboration [21] in 2000
conducted a systematic review of randomized controlled
trials comparing open methods with laparoscopic one.
They foundthat overall complications were rare in the
compared methods, but the more severe, predominantly
vascular and visceral injuries occurred more frequently
in laparoscopic methods (4.7 per 1,000 and open 1.1
per 1,000).

There were no serious complications in our study in
terms of injury to vascular structures or visceral organs.
Schmedt in a meta-analysis of randomized controlled
trials in 2005, comparing both laparoscopic TAPP and
TEP with the Lichtenstein and other open methods found
that significant differences arosein the area of hernioplas-
ty infections and hematoma occurrence, which was
smaller in laparoscopic methods. In terms of visceral
injuries and vascular structures and bladder catheterization
there wasno difference between the two methods. The
incidence of seroma following the Lichtenstein method
was only lower compared to laparoscopic [24].

Ciftci in 2015 conducted a comparative study between
laparoscopic and open method. The number of patients
screened in the study, open (n=32) and laparoscopic
TAPP (n=31) wasclose to the number of our included
patients. The results obtained for early postoperative
complications in the open group showed 4 patients or
12.5% with urinary retention, one hematoma, one wound
infection and one lung atelectasis. In the laparoscopic

group complications occurred in 2 patients or 6.4%, one
with urinary retention and one with atelectasis [25].
Kargar also found in his comparative study between
laparoscopic TAPP and open Lichtenstein method that
the incidence of early postoperative complications was
lower in laparoscopic TAPP. These included hematoma
(TAPP 6.6%/Lichtenstein 13.3%), seroma (TAPP 10%/
Lichtenstein 13.3%) and infection (TAPP 0%/Lichtenstein
1.6%) [26].

The results of our study indicated that the percentage
of early postoperative complications that occurred with
the TAPP was lower compared to the open Lichtenstein
method. The lower incidence of complications in laparo-
scopy is probably due to the concept of minimal access-
less incision and correspondingly less tissue dissection.
Convalescence, the return to usual daily activities, isthe
end-point of any treatment method and isparticularly
important for evaluating surgicalprocedures and their
success. It is directly dependent on the parameters listed
above, such as pain and postoperative complications,
but also on the recommendations given by the surgeon
[27]. Convalescence data provide answers to postoperati-
ve recovery of patients.

In a study of McCormack [15], a systematic review of
the Cochrane database, the results showed that patients
undergoing a laparoscopic procedure had a 7-day
shorter reconvalescence compared to the open group.
The trial of EU Hernia Trialists Collaboration [21]
including 24 studies showed that laparoscopically treated
patients had a faster return to their daily activities
compared to open methods. Only in one study did the
results show that there was equal reconvalescence in
both groups.

Gong compared 62 patients treated with an open method,
50 patients treated with the TAPP laparoscopic method,
and 52 patients treated with the TEP (total extraperito-
neal) method. The time to return to daily activities in
laparoscopic groups wassignificantly shorter than in
the open group [28].

Treadwell [29] also published in 2012 the results of 15
analyzedstudies in which the return to daily activities
was shorter in laparoscopic techniques. Results showed a
median difference in days of -3.9; 95% CI, from -5.6
to -2.2 in favor to laparoscopy.

Ciftci [25] in hisstudy determined the mean time ne-
cessary to return to work in the open technique group,
which was 11.5 and in the laparoscopic TAPP group 5.1.
In our study, convalescence in both groups ranged from 2
to 7 days. According to the results, convalescence was
significantly shorter in laparoscopic TAPP group. We
believe the result would have shown even greater
difference if we followed patients for a longer period.
However, the obtained results indicate that convales-
cence wasshorter whenthe laparoscopic techniques were
used and correlated with the outcomes for postoperative
pain and complications.
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Conclusion

Patients in the study group treated with the laparoscopic
TAPP method had a better early clinical outcome than
patients in the control group.

The perioperative pain in the laparoscopic group was
less than in the control group, as wasthe postoperative
need for analgesics.

Early postoperative complications in patients treated
with the laparoscopic TAPP method wereless frequent
than in patients treated with the open Lichtenstein method.
Laparoscopically treated patients had better postope-
rative functional status expressed through a feeling of
fatigue than patients in the open group. They also had
shorter hospitalizations and convalescence.

The duration of the surgery was shorter in patients
treated with the open Lichtenstein method than with
the laparoscopic TAPP method.

Conflict of interest statement. None declared.
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Abstract

Introduction. BNP and Nt-proBNP are well known
biomarkers of heart failure and are primarily used for
diagnosis and risk stratification. Increased values of
NT-proBNP are found in patients with COPD without
any signs of heart failure mostly as a result of right ven-
tricular overload.

Methods. Our study included 38 patients with estab-
lished COPD with severe/very severe form of the di-
sease. Patients were divided into two subgroups-patients
with acute exacerbation and clinically stable patients.
All patients were clinically evaluated (anamnesis, status
of the patient, ECG) and underwent echocardiography.
All patients had NT-proBNP serological examination.
Demographic background and correlation of risk factors
was done in all 38 patients. Echocardiography analysis
included several parameters with emphasis to right cham-
ber echo parameters in correlation to natriuretic peptide.
Results. In our study male gender was predominant,
and the average age was 67.

Three risk factors (HTA, HLP, DM) were taken for ana-
lysis: HTA was 57.9%, DM 18.4%, dyslipidemia 42.2%.
According to BMI, most of the patients were obese (42.2%).
In both group of patients NT-proBNP was with in-
creased values, especially in the group of patients with
acute exacerbation. In relation to parameters that indi-
cates right ventricular function, we found that TAPSE,
S’ wave from the tissue doppler of the right ventricle
and FAC were with reduced values, especially in the
group of patients with acute exacerbation.

Conclusion. Echocardiography is a noninvasive method
and successful strategy for evaluation of right chamber
parameters and function, especially in patients with COPD.
The availability of NT-proBNP as a serological marker
and its increasing applicability assist in early diagnosis
and monitoring of patients with right heart failure.
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AbcTpakT

Bogen. BNP u Nt-proBNP ce m1o6po mo3natu 6romap-
KEpH 3a cpueBa caaboCT W MPUMapHO Ce KOPHCTAT 32
JUjarHo3a ¥ pU3MK cTpaTHduKkauija. 3rojieMeHHUTe
Bpennoct Ha Nt-proBNP ce Hajmenu W kaj marmeHT!
co XOBbb 6e3 3Haru 3a cpireBa cabocT, HajuecTo 3apaTn
YCJIOBH Ha JIECHO BEHTPHUKYJIAPHO ONTEPETyBakhE.
Meroau. Hamara cryauja Bkiayud 38 manMeHTH KOU
Oea co moTBpIeHa XpoHn4Ha 6emoapobna 6osect (XOBB)
BO HM3pa3eHa/MHOTY u3pa3eHa ¢opma Ha Gonecta. Ila-
IUCHTHTE Oca MOJEIICHH BO JBE MOATPYNHU-TAIUCHTH
CO AaKyTHO BIOIIYBake¢ M KIMHWYKA CTaOWIHU
naruenTy. Cute nanueHTy 6ea KIMHYKY eBalyUpaHH
(amamue3a, ctaryc Ha manuentor, EKI') u um Oere
HalpaBeHa exokapauorpadcka mnporeHka. Kaj cure ma-
MeHTH Oeme HampaBeHa aHanu3a Ha Nt-proBNP  ce-
posoniku. Jlemorpadcka aHanu3a U aHaJInM3a Ha PU3HK
(bakTopu Oerie HarpaBeHa Kaj cute 38 manmeHTH. Exo-
Kapaviorpaduja Oerre HanpaBeHa Kaj CHTE TAllMSHTH CO
noceOEH OCBPT Ha JECHO CpILIEBUTE IapaMeTpH BO
KOpeJaIyja co HaTPUYPETCKH MENTU.

Pesynratu. Bo Hamara cryauja npenOMHHAHTEH Oerre
MAIIKHOT IOJ, a MPOCEYHAa BO3PACT HA MAIMEHTHUTE
6eme 67 roguan. Tpu pu3uK akTopH Oea aHATU3HpPAHH
(XTA, IM, XJIIT) u Toa: XTA co 57.9%, JIM co 18,4%,
mucnunuaemuja 42,2%. Bo ogaoc Ha BMU, Hajrosnem
nen ox manueTu 6ea o0e3nu (42,2%). Bo nBete rpynu
Ha manueHTy BpenHoctutre Ha Nt-proBNP 6ea moka-
YeHU MOCeOHO BO Tpylara cO aKyTHO BIIOIIYBame Ha
Oonecra. Bo ofHOC Ha mapaMeTpuTe KOU yKa)KyBaat
Ha JIECHO BEHTPYKYJIapHaTa (yHKIHja HajoIOBME JIEKa
TAPSE, S’ o1 TKHBHHOT JOILIEP HA JECHATa KOMOPa U
FAC 6ea co peaynupaHu BpeIHOCTH 0COOEHO BO TPy-
mara co aKyTHO BJIOLIYBAambe.

3akayuok. Exokapamorpadujara Kako HEHWBa3MBHA
MEeTO/ja YCIIEIIHO C& KOPHCTH BO eBasyalidja Ha JIECHO-
CpIIEBUTE MapamMeTpH MoceOHo Kaj marmentute co XObb.
Hocrannocta Ha Nt-proBNP kako ceposouiku mapkep
" 3rOJICMCHHUTEC al'IJ'[I/IKaGI/IJ'[HI/I MOKHOCTH 11OMaraart BO
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paHa JTMjarHo3a 1 MOHUTOPHHT Ha narmenTute co XObb
U JIECHO cplieBa c1adocCT.

Kayunu 360poBu: XOBB, necHo cprieBa cnaboct, Nt-
proBNP, exokapauorpaduja

Introduction

B-natriuretic peptide is also known as porcine type of
natriuretic peptide and it was first described in 1988
and extracted from a porcine brain. Soon it was estab-
lished that it derived from the heart and was defined as
a cardiac hormone.

BNP belongs to the family of natriuretic peptides along
with ANT (atrial natriuretic peptide), C type of natriuretic
peptide (CNP) and urodilatin. The natriuretic peptides
have in common a characteristic biochemical structure
which consists of a 17 amino-acid ring and disulfide
bridge between two cysteine molecules. Synthesis and
secretion of BNP is mainly done from the heart cham-
bers. BNP and Nt-proBNP are well known biomarkers
for heart failure and are primarily used for diagnosis
and risk stratification. Increased values of NT-proBNP
are found in patients with COPD without any signs of
heart failure mostly as a result of right ventricular
overload. Cor pulmonale, secondary pulmonary hyper-
tension and hypoxemia are important stimuli for nat-
riuretic peptide release and increased BNP expression
from the right side of the heart.

B-natriuretic peptide is a product of the prohormone
pro-BNP, which is composed of 108 amino acids and
divided into two fragment and secreted from the myocy-
tes. The final product is BNP and NT-proBNP composed
of 76 amino acids. Its pathophysiological role is in
maintaining homeostasis of plasma volume and blood
pressure as well as in prevention of salt and fluid
retention in the body. There are several mechanisms of
action: regulation of the sympathetic nerve system and
the system of renin-angiotensin-aldosterone, improvement
of diuresis and natriuresis, acting on afferent and
efferent blood vessels and distal tubules on kidney
level, reduction of peripheral vascular resistance and
improvement of muscular relaxation [1].

BNP and Nt-proBNP are substances that are released
from the heart muscle as a result of increased
stretching and ventricular dilatation.

Recent studies suggest that ventricular “end-diastolic”
stress of the myocardial wall as well as its rigidity may
be a predominant factor for Nt-proBNP release. These
markers are suitable for diagnosis and evaluation of
the degree of the heart failure. They play a big role in
patients with COPD due to existence of pulmonary
hypertension and right ventricular dysfunction which
are a result of pulmonary pressure overload. COPD by
itself can cause stretching of the myocardial wall and

right ventricular dilatation, increased vascular pressure
that promotes secretion of NT-proBNP.

BNP is a biomarker used for prognostic purposes in
patients with pulmonary hypertension. In patients with
COPD who have advanced parenchymal changes, there
may be increased values of NT-proBNP and prognostic
significance.

NT-proBNP is not a standard test in itself that is con-
clusive. Its role comes to the fore together with the
overall clinical picture and history of the disease.

Aim

The aim of the study was to:

- determine the role of Nt-proBNP as an indicator
for the severity of the disease

- the role of Nt-proBNP in patient assessment with
severe and very severe stage of the COPD (Gold 3
and 4), in the chronic phase and in conditions of
acute exacerbation of the disease.

Material and methods

The study included 38 patients with confirmed lung di-
sease, that is chronic obstructive lung disease (COPD),
and classified by Gold classification into two groups:
severe and very severe stage of COPD (Gold 3 and 4)
Standard classification according to Gold covers 4
groups of patients, but in our study only patients with
stage 3 and 4 were evaluated.

- severe stage of COPD (FEV1 30-50%)-Gold 3

- very severe stage of COPD (FEV1<30%)-Gold 4
Patients were further classified based on whether they
were in acute exacerbation of the disease (hospital
patients) or outpatient patients with severe form of the
disease, Gold 3 or 4.

Patients with coronary artery disease, congenital heart
disease, cardiomyopathies (dilatata hypertrophica), idiopa-
thic pulmonary hypertension, asthma and pulmonary
fibrosis were excluded from the study.

In collaboration with the University Clinic for Pulmo-
logy and Allergology some of the patients were exa-
mined and classified by a pulmonologist (according to
spirometric parameters and gas analyzes) and were sent
to our Clinic for cardiac evaluation. On admission to
the University Clinic for Cardiology, anamnesis and
status of the patient were taken, present risk factors,
ECG and echocardiographic evaluation was done, with
special reference to the right ventricular function.
Other patients who were hospitalized, were sent to our
Clinic by prior agreement for reevaluation.

After the examination, venous blood was taken in a test
tube together with KEDTA (serum blood, 5 ml) for the
analysis of natriuretic peptide hormone NT-proBNP.
Processing was done with commercially available tests
by immunoassay fluorescent method [2]. The results
after their processing were issued in a printed form.
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Echocardiographically, a couple of parameters were ana-
lyzed which gave special reference to right ventricular
function in correlation with Nt-proBNP.

- Tricuspid annular systolic excursion (TAPSE)
measured by M-mode is an indicator of the longi-
tudinal systolic function of the right ventricle.
Cursor in M-mode is placed on the lateral wall of
the right ventricle at the level of the tricuspid
annulus in 4-chamber view.

- Reduction under 16 mm is one of the markers of an
impaired longitudinal function of the right ventricle.

- Estimation of the functional area of changes of the
right chamber which gives information on the global
function of the right ventricle (FAC %). FAC
above 35% means a neat right systolic function.

- S’ wave of tissue doppler of the right chamber is
for evaluation of the longitudinal function. Values
below 0.095 met/sec are a marker of an impaired
longitudinal function of the right ventricle.

Results

In our study 38 patients with COPD (chronic obstruc-
tive pulmonary disease) were included. All patients
were in sinus rhythm. Of all analyzed patients, 71.1%
were males, and 28,9% females. The average age of
the patients was 67.1+6.3, in range from 55 to 82 years.
The following risk factors were noted: smokers 68.4%,
hypertension 57.9%, diabetes mellitus 18.4%, dyslipi-
demia 7.9%. According to BMI, most of the patients

were obese (42.2%), followed by overweight (28.9%)
and normal weight (28.9%).

Table 1. Demographic features of COPD patients

Variables  Average  Min. Max. St.dev
age 67.1 55.0 82.0 6.26518
body weight 82.1 50.0 130.0  20.30017
height 169.6 155.0 186.0  7.85212
gender No %
female 11 28.9
male 27 71.1

Yes
diabetes mellitus 7 184
hypertension 22 57.9
hyperlipidemia 3 7.9
smoker
yes 26 68.4
no 12 31.6
BMI  kg/m?
18,5-24.9
normal 1 289
25-29.9
overweight 1 28.9
>=30
obese 16 42.2

Of the total number of 38 patients, 31 had elevated
values of NT-proBNP above cut-off of 125 pg/ml.

In 81.6% (31) of patients, the reference values of NT-
proBNP were above 125 pg/ml, in 18.4% [7] of the
patients reference values of NT-proBNP were found;
the percentage difference was statistically significant,
p<0.05(difference test).

Table 2. Breakdown Table of Descriptive Statistics N=38 (No missing data in dep. var. list)

Acute pts/ chr. ill NT-probn- NT-probn-N NT-probn- NT-probn NT-probn max
average value st deviation minimum

Acute patients 786.7350 20 986.9921 291.1000 4570.000

Chronically ill 141.1778 18 74.3675 33.1100 279.000

All patients 480.9447 38 780.6968 33.1100 4570.000

The analysis of the average values of NT-proBNP
showed very high values of NT-proBNP in patients
with acute exacerbation in correlation with clinically
stable patients (Table 2).

All 20 patients with acute exacerbation (100%) had ele-
vated values of Nt-proBNP above the reference values.

In the group of chronically ill patients, 11(61%) patients
had elevated values of Nt-proBNP. The percentage di-
fference was statistically significant, p<0.05 (differen-
ce test, p=0.224) (Table 3).

Table 3. Number of patients with increased values of NT-
proBNP in both groups

NT-probBNp ~ Acute -~ Chronically 4o,
patients ill
<125 0 7(39%) 7
>125 20(100%) 11(61%) 31
All Groups 20 18 38

The analysis of the velocity of S” wave and the values
of Nt-proBNP showed that values of S’ below 0.095
were more common in the group of patients with acute
exacerbation as a sign of deterioration of the longitu-
dinal function of the right ventricle versus patients with
stable form of the disease. In 13 patients with acute exa-
cerbation (65%), S* was below 0.095, and 4(22.3%)
patients were with stable form of the disease (Table 4).

Table 4. Speed display of S’ wave and NT-probBNP

S wave Ac_ute Chro_nically Total
patients ill
>0.095 7(35%) 14(77,7%) 21
<0.095 13(65%) 4(22,3%) 17
All Groups 20 18 38

A correlation was registered between the velocity of S’
in both groups of patients (p<0.05) (Pearson Chi-square:
7.01220, df=1, p=.008096).
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The average values of NT-proBNP in patients where
TAPSE was below 16 mm were 1045.5+15155.3, in ran-
ge from 70.8 to 4570; the average value of Nt-proBNP
was above the reference one. The average values of
Nt-proBNP in patients where TAPSE was above 16
mm were 330.4+334.7, in range 33.11 to 1881.0; the
average value of Nt-proBNP was above the reference

one. According to Student test, the difference was sta-
tistically significant, p<0.05.

In 7 (22.6) patients where TAPSE was below 16 mm,
values above the reference ones for NT-proBNP were
registered. In 24 (77.4%) patients, TAPSE was above
16 mm. There was a statistical significance, p<0.05.

Table 5. Correlation between TAPSE and NT-proBNP

TAPSE NT-probBNP N St.deviation min max
>16 mm 330.4 30 334.664 33.11 1881.0
<16 mm 1045.5 8 1515.297 70.8 4570.0

The average values of NT-probNP in patients where
functional area of shortening of the right chamber was
above 35% were 465.6+836.0, in range 10.77 to 4470.0.
The average value of Nt-proBNP was above the refe-
rence values. FAC below 35% was registered in only
one patient (345.4 pg/ml), which was above the refe-
rence values for NT-probNP.

Due to the small sample of patients, no further ana-
lyses could be performed regarding FAC.

The patient with the reduced right ventricular function,
who was assigned in the group of patients with acute
exacerbation, had reduced velocity of S’ wave from

the tissue doppler of the right ventricle, TAPSE 19
mm, and preserved DA area above 18 sm2.

The average value of Nt-proBNP in the group of pa-
tients with acute exacerbation and FAC above 35% was
810.0+£1008.4; the average value of Nt-proBNP was abo-
ve the reference values. The average value of Nt-proBNP
in the group of chronic patients and FAC above 35%
was 141.2+74.4; the average value of NT-proBNP was
above the reference one. In the group of patients with
acute exacerbation, values of NT-proBNP were very high.
According to Student t-test, the difference was statis-
tically significant, p <0.05 (t=2.804457, p=0.008170).

Table 6. Correlation between NT-proBNP and FAC%

FAC NT-probBN N

St deviation min max

> 35% 484.6 37

791.1343 33.11  4570.0

Table 7. Mean values of NT-proBNP in correlation with acute exacerbated patients and clinically stable patients

where FAC was above 35%

average/ average/ N-acute N-chronic St deviation St deviation
acute pts chr pts t-value P ts ts Acute pts Chr ots
NT-probBN  NT-probBN P P P P
810.0 141.2 2.804457  0.008170 19 18 1008.406 74.36748
Discussion values of Nt-proBNP are an independent risk factor for

Natriuretic peptide is produced and released from the
heart as a response to increased pressure and stretching
of the wall.

Quantification of NT-proBNP is an increasingly relevant
and useful diagnostic tool for heart failure differen-
tiation, especially in patients with COPD and right
heart failure. This statement has been confirmed in one
study comprising a small series of patients, named:
”The significance of elevated brain natriuretic peptide
levels in chronic obstructive pulmonary disease”. It has
been published by a group of authors from the Depart-
ment of pulmonary medicine in Ankara, Turkey [2].
Several large studies have concluded that a more co-
mmon cause for death in patient with COPD is cardiac
rather than pulmonary cause. Secondary pulmonary hy-
pertension and cor pulmonale are important predictors
in this group of patients for poor prognosis and death.
Plasma NT-proBNP is a noninvasive biomarker for
diagnosis and monitoring of heart failure. Increased

death in patients with COPD, hence some studies con-
firm the importance of NT-proBNP in determining the
progression of COPD as well as the possibility of de-
veloping secondary pulmonary hypertension [3].

In our group of patients, male gender was predominant
(71.1%), female gender was represented with 28.9 %.
In most studies, male gender dominates, as well as in
our study, but one retrospective study from Sweden,
published in 2019 found that COPD was more common
in females than in males (53.,8%). This trend tended to
decrease in later years of the observation period. Another
paper published in 2019 in China gives information
that prevalence of COPD is larger in male gender [4]
In relation to our study, we found that most of the
patients had three dominant risk factors: hypertension
was found in 59.7%, diabetes mellitus in 18.4% and
hyperlipidemia in 7.9% of patients.

In several studies diabetes was found to be not a rare
risk factor in patients with COPD, ranging from 1.6 to
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16%. Smoking increases the level of LDL cholesterol,
triglycerides and lowers HDL cholesterol [5].

In our study, 16 patients or 28.9% were overweight,
with BMI above 30 kg/m2. Our results are in agreement
with the results presented in one paper where a group
of patients with COPD overweight and risk factors was
compared with a group of patients with COPD with
normal BMI. The prevalence of obesity was 21.8% and
32.4% of patients were overweight. It was noticed that
patients with COPD in class Gold (1 and 2) were more
prone to obesity than patients in class Gold (3 and 4).
This was not the subject of our current analysis [6].

In our study of 38 patients, 31 patients (81.6%) were
found to have significantly higher values of Nt-
proBNP above the cut-off values of 125 pg/ml [7].

In one recent study published in 2019 by a group of
authors from Egypt, an analysis of the increased values
of NT-proBNP and acute exacerbation of COPD pa-
tients in hospital conditions was performed. Their re-
sults largely correspond to ours. Our study group of 20
patients (64.5%) with acute exacerbation of COPD had
a significantly elevated value of Nt-proBNP [3,7,8,12].
Patients classified in stage 3 and 4 by Gold without signs
of acute exacerbation, had elevated values of Nt-pro-
BNP due to the severity of the disease, progression of
chronic respiratory failure and development of secon-
dary pulmonary hypertension. This coincides with the
results presented in one study from 2012 by a group of
authors from the Egyptian society of chest diseases
and tuberculosis [3].

In terms of S” wave from the tissue doppler of the right
ventricle, in the group of patients with acute exacer-
bation there was a positive correlation between Nt-
proBNP and the values of S” under 0.095m/sec. In 13
patients (65%), S’ was below 0.095 in patients with
acute exacerbation.

In a recent study entitled “Acute exacerbation impairs
right ventricular function in patients with COPD”,
published by a group of authors in 2015 in Istanbul,
Turkey, was noticed that the filling conditions of the
right ventricle might affect S wave from the tissue
doppler of the right ventricle. Their results are compa-
rable with ours. This is of great importance because
patients that have acute exacerbation of COPD might
develop deterioration of the parameters of the right
ventricle (TAPSE, S’, TDI) as well as negative concor-
dance with the prognosis in this group of patients.
Their study as well as other representative papers have
not correlated parameters from the right ventricle with
Nt-proBNP. In that sense, our study has significant
contribution [9].

In the text from 2015, forementioned in this study, (da
se navede referencata i da se izmeni pocetokov na
recenicata) was found that their group of patients with
acute exacerbation had reduced values for TAPSE, be-
low 16 mm. After recovery, echocardiography was per-
formed and TAPSE values as an indicator of the longi-

tudinal function of the right ventricle was elevated but
statistically insignificant [9]. In our study, 8 patients
had TAPSE below 16 mm and elevated levels of Nt-
proBNP. These patients belong to the group of patients
with acute exacerbation.

In our study the average value of Nt-proBNP and FAC
showed increased values in both groups, especially in
the group with acute exacerbation that was statistically
significant. In one paper published in 2013 by a group
of authors, entitled “NT-proBNP accurately reflects the
impact of severe COPD exacerbation on the right ventricle”
was found that patients with acute exacerbation of COPD
had increased values of Nt-proBNP and a reflection on both
morphology and function of the right ventricle.

Conclusion

Increased values of Nt-proBNP are promising serolo-
gical markers, which may suggest right ventricular
dysfunction in patients with COPD. They can also be a
marker for acute deterioration of the condition of the
patients with COPD.

Transthoracic echocardiography is probably the best
noninvasive method for right heart evaluation in pa-
tients with COPD. It can give a quick assessment of
the size and thickness of the right ventricle, size and
area of the right atrium, as well as other parameters
that are used for evaluation of the right ventricular
systolic function such as: TAPSE, FAC% and S’ from
the tissue doppler of the lateral wall of the right
ventricle as more subtle parameters.

In patients with COPD, TAPSE, FAC and S’ wave
(from the tissue doppler of the lateral wall) of the right
ventricle can be significant prognostic markers for di-
sease monitoring. Right ventricular remodeling process
is often seen in patients with COPD, but without any
signs of right ventricular failure even in patients with a
long history of the disease.

The possibility to use NT-proBNP as a serological mar-
ker in daily routine and the availability of the echocar-
diography as a noninvasive and repetitive method are cru-
cial for monitoring parameters in this group of patients.

Conflict of interest statement. None declared.
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Abstract

Introduction. The COVID-19 pandemic has had an im-
pact on the routine management of the chronic wounds
which are defined as wounds that have not proceeded
through orderly and timely reparation to produce
anatomic and functional integrity after three months.
Aim. The aim of the study was to evaluate the clinical
characteristics and outcomes of patients with chronic
wounds managed through a modified treatment pro-
tocol during the COVID-19 pandemic.

Methods. This retrospective study included a sample
of 224 patients with chronic wounds, 152 males (67.9%)
and 72 females (32.1%), aged 32 to 94 years (mean age
of 64.4+10.5 years), examined during the period of 11
March to 30 November 2020. Demographic data, comor-
bidities, laboratory and imaging findings, photographs,
and clinical outcomes (persistent lesions, healed wounds,
amputations and lethal outcome) were analyzed. For
statistical data analysis we used Chi-square test with
level of significance p<0.05.

Results. The most common type of chronic wound
was arterial ulcer (44.2%) treated in outpatients settings
(p=0.026). Diabetic, venous, and pressure ulcers were
represented with 32.6%, 14.7%, and 8.5%, respectively.
The current ongoing treatment of patients is 53.1%,
whereby 37.5% of patients” wounds have healed, 8.5%
resulted in amputations, and three patients (1.3%) have
lost their lives.

Conclusion. A specific triage pathway and modified
treatment protocol for patients with chronic wounds
during the COVID-19 pandemic were beneficial and
showed adequate management of chronic wounds. The
proposed algorithm reduced the exposure to SARS-
CoV-2 of both, medical staff and patients, while pro-
viding a good healing rate in all chronic wounds types.

Correspondence to: Nikola Gramatnikovski, University Clinic for
Thoracic and Vascular Surgery, Vodnjanska 17, Skopje, R. N. Macedonia;
Phone: +389 2 31 47 031; E-mail: dr.gramatnikovski@gmail.com

Keywords: chronic wounds, COVID-19, SARS-CoV-
2, patient management

Arncrpakr

Bogen. ITannemujara Ha KoBua-19 uma Biujanue Bp3
BOOOMYACHHOT HAYMH Ha JIEKYBamhe Ha XPOHUYHUTE pa-
HH, KOU ce AeQUHUpaaT Kako paHU Kaj KoM HeMa ype.-
HO W HaBPEMEHO 3a3/IpaByBambe Koe Ke JoBee 10 aHa-
TOMCKH U (DYHKITHOHAJICH MHTETPUTET IO TPU MECEIIH.
Heu. Llenta Ha cTynujata Oelle Aa ce eBalyHpaar
KIMHUYIKATE KAPAKTEPUCTHKH U PE3yIATATUTE OJ TPET-
MaHOT HA IAIEHTHTE CO XPOHWYHU pPaHH JIEKyBaHU
npeKy MOJUGUIMPAHUOT MPOTOKOJ 32 BpeMe Ha MaH-
nemujara Ha KoBua-19.

Metomu. OBaa peTpOCIICKTHBHA CTYIHja BKITy9IyBa MPH-
MEpOK o7 225 MalueHT! co XpPOHUYHH paHu, 152 maxu
(67,9%) u 72 xenu (32,1%), Ha Bo3pact ox 32 go 94
roguHu (cpemHa BospacT 64,4+10,5 ronuHu), mperie-
JaHu Bo nepuonoT ox 11 mapt g0 30 HoemBpu 2020
roauHa. bea ananusupanu nemMorpadckute MmogaToly,
KOMOPOWIUTETUTE, JTAOOPATOPUCKU ¥ JTHjarHOCTHYIKU
Hao/H, GoTorpadvii M pe3yiaTaTUTEe OJ TPETMAHOT (TIep-
3UCTEHTHH JI€3WH, U3JICKYBaHU PaHM, aMITyTalluy U Jie-
TaJleH UCXO[). 3a CTATUCTUYKA aHANN3a Ha MONATOIH-
TE T0 KOpUCTeBME XHU-KBaIpaT TECTOT CO HUBO Ha 3HA-
yajaoct p<0,05.

Pesyararu. Hajuect Tun Ha XpoHW4Ha paHa Oerie ap-
TEPUCKHUOT YIKYC (44,2%) IeKyBaH BO aMOYIIaHTCKH yC-
nosu (p=0.026). ujabeTuvHNUTE, BEHCKUTE YIKYCH H
JeKyOuTamHuTe panu Oea 3actarnenu Bo 32,6%, 14,7%,
u 8,5%, nocnenosatenHo. Kaj 53,1% TpeTMaHOT € BO
TeK, kaj 37,5% oj MalueHTuTe paHuTe ce U3JICKyBaHH,
8,5% co aMITyTaIfja Ha EKCTPEMHUTET U TPOjiia MAUCHTH
(1,3%) mounnaa.

3akayuok. Crienuduynara TpHjaKHa ImaTeka U MOIH-
(bUIUPaHUOT MPOTOKOJ 32 TPETMAaH Ha MAlUEHTUTE CO
XPOHUYHU PaHU 32 BpeMe Ha maHaeMmujata Ha KoBua-
19 Gea KOpHCHH W TOKa)kaa aleKBaTHO JIEKyBamke Ha
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XpOHMYHUTE paHHd. [IpeniokeHHoT anropuram ro Hama-
1M u3N0XKyBameTo Ha SARS-COV-2 Ha MEIMITMHCKHOT
MepcoHall U Ha MalMeHTUTe, UCTOBpeMeHO 00e30eay-
BajKH BHCOK TIPOIICHT Ha 3a3/IpaByBamb-e Kaj CUTE BUIO-
BU XpPOHUYHH PaHU.

Kayunu 360poBu: xpoHn4nu panu, Kosun-19,
SARS-CoV-2, TpeTMaH Ha allMEHTH

Introduction

Chronic wounds are defined as wounds that have not
proceeded through an orderly and timely reparation to
produce anatomic and functional integrity after three
months, or barrier defects that have not healed in three
months [1,2]. In developed countries, it is estimated that
1 to 2% of the population will experience a chronic wound
during the lifetime [3]. Chronic, non-healing wounds
can be debilitating for the affected individual and place a
massive financial burden on healthcare system [4].

The physiological process of wound healing is divided
into four phases. The first phase hemostasis is charac-
terized by vasoconstriction and clotting. The subsequent
inflammation phase is mediated through neutrophil gra-
nulocytes which prevent bacterial contamination and
cleanse the wound from cell debris. The proliferation
phase is primarily characterized by tissue granulation
and formation of new blood vessels. During the last
phase remodeling, the provisional wound matrix is
replaced by more rigid scar tissue [5]. Wound healing
depends on many factors, including adequate tissue
perfusion, an intact immune system, appropriate level
of wound hydration, removal of necrotic tissue and
management of infection, if present [6].

All wounds have potential to become chronic wounds.
They are classified by etiology into four categories: ar-
terial, diabetic, pressure, and venous ulcers [7]. Despite
differences in etiology at the molecular level, chronic
wounds share certain common features, including exce-
ssive levels of proinflammatory cytokines, proteases,
reactive oxygen species, and senescent cells, as well as
the existence of persistent infection, and a deficiency
of stem cells that are often also dysfunctional [8]. Co-
morbid illnesses induce adverse effects on the healing
process of wounds and may need different strategies
such as modification of drug therapy, diet, or behavior
to promote wound healing. Diabetes, obesity, autoimmu-
ne diseases, malnutrition, cardiovascular disease, end-
stage renal disease and cancer are the most common
comorbidities that impact wound healing [9]. The pre-
sence of bacteria is most likely to influence the wound
healing. The most common bacterial species detected
in chronic venous leg ulcers were Staphylococcus aureus,
Enterococcus faecalis, Pseudomonas aeruginosa, co-
agulase-negative staphylococci, anaerobic bacteria,
Enterobacter cloacae, and Escherichia coli [10].

The effective care of chronic wounds requires a mul-
timodal approach, including wound bed optimization,
management of chronic medical conditions, and con-
sistent follow-up. Advanced wound therapies, such as
negative pressure wound therapy (NPWT), can have
benefit in some patients, but evidence to support the use
of one specific advanced dressing type over another is
limited [11]. A primary aspect in effective wound care
is exudates management. The excessive presence of
exudate in the wound bed acts to delay healing. An
effective dressing must maintain a moist wound bed,
but not wet; absorb and retain excess exudate; maintain
normal tissue temperatures at and around the wound
bed and be impermeable to external pathogens and
fluids, but allow gas exchange between the wound bed
and the environment [12].

The spread of COVID-19 pandemic and limited hospital
access caused significant limitation of patients’ access
to treatment, affecting in particular chronic wounds pa-
tients [13]. The current general strategy is to minimize
the number of nonessential hospitalizations for three
main reasons: providing intensive care units (ICU) the
capacity for COVID-19 patients requiring intensive
care, preserving medical staff due to the shortage of
medical personnel, and reducing the risk of infection for
hospitalized patients and medical staff [14]. Wound care
practitioners should take necessary steps to minimize
hospital admission of patients with chronic wounds. A
specific triage is required to differentiate between cri-
tical, severe and stable patients. The first priority should
be given to critical patients with ICU care. Alternative
services like telemedicine with proper patient education
should be adopted and homecare services should be
provided as continuity of care [15].

The COVID-19 pandemic had an impact on the routine
management of the chronic wounds in North Mace-
donia. There are several challenges faced by any clini-
cian while managing chronic wounds during this pan-
demic. Since the beginning of the pandemic, we have
modified our triage pathway accordingly, both chronic
wound severity and comorbidities in patients to pro-
vide an appropriate chronic wound management and
reduce the risk of SARS-CoV-2 exposure. The aim of
the study was to evaluate the clinical characteristics and
outcomes of patients with chronic wounds managed
through specific triage pathway and modified treatment
protocol during the COVID-19 pandemic.

Materials and methods

This retrospective study included a sample of 224 pa-
tients with chronic wounds, 152 males (67.9%) and 72
females (32.1%), aged 32 to 94 years (mean age of
64.4+10.5 years), examined at the University Clinic for
Thoracic and Vascular Surgery, Faculty of Medicine-
Skopje and University Clinic for Surgical Diseases
“St. Naum Ohridski”-Skopje, during the period of 11
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March to 30 November 2020. Inclusion criteria were:
presence of chronic wound, follow-up of at least one
month, both hospital and outpatient treatment settings.
Demographic data, comorbidities, laboratory and imaging
findings, consultation history, photographs, and clinical
outcomes (persistent lesions, healed wounds, amputa-
tions, and lethal outcome) were analyzed. For statis-
tical data analysis we used Chi-square test with level
of significance p<0.05.

Results

The total number of patients with chronic wounds was
224,152 males (67.9%) and 72 females (32.1%). Majori-
ty of patients (39.7%) were in 61-70 age range. The most
common comorbidities were cardiovascular diseases (57%
of all comorbidities). Three patients (1.3%) were in-
fected with SARS-CoV-2. Demographic and clinical
characteristics of the patients are displayed in Table 1.
Chronic wounds were classified into four categories:
arterial, venous, diabetic, and pressure ulcers. Types of
chronic wounds in all patients and treatment settings
are presented in Table 2. The most common type of
chronic wound was arterial ulcer (44.2%), and most of

the wounds were treated in outpatient settings (p=0.026).
Only patients who needed surgeries were hospitalized.

Table 1. Demographic and clinical characteristics of
patients

Characteristics No (%)
Age (Years) 64.4+10.5 (MeanSD)
32-40 3(1.3%)
41-50 20(8.9%)
51-60 51(22.8%)
61-70 89(39.7%)
71-80 50(22.3%)
> 81 11(4.9%)
Gender
Male 152(67.9%)
Female 72(32.1%)
Comorbidities*
Cardiovascular disease 183(57%)
Diabetes 73(22.7%)
Obesity 45(14%)
Chronic kidney disease 9(2.8%)
COPD 8(2.5%)
Cancer 3(0.9%)
COVID-19 positive 3(1.3%)

*There were several comorbidities in some patients (Percentage
calculated from the total number of comorbidities: 321)

Table 2. Types of chronic wounds and treatment settings

Outpatient Hospital

Type of chronic trealiment treat?nent Total

wound No (%) No (%) No (%) p*
Arterial ulcer 74 (33) 25 (11.2) 99 (44.2) 0.026
Diabetic ulcer 65 (29) 8 (3.6) 73 (32.6)
Venous ulcer 28 (12.5) 5(2.2) 33(14.7)
Pressure ulcer 12 (5.4) 7(3.1) 19 (8.5)
Total 179(79.9)  45(20.1) 224 (100)

*Chi-square test

The statistical analysis showed that there was a statis-
tically significant difference between the type of chronic
wound and treatment settings (3>=9.258, df=3, p=0.026).

The types of chronic wounds and clinical outcomes in
all patients were illustrated in Table 3. Persistent lesions,
the rate of healing (complete wound closure), ampu-
tation, and lethal outcome were evaluated. There was

still a need for wound treatment in majority of patients
(53.1%) during the period surveyed. In total of 84(37.5%)
patients, the wounds healed, 19(8.5%) patients had
worsened ulcers and unavoidable amputations. Three
patients have died. They had serious comorbidities, and
one of them was positive for COVID-19.

Table 3. Types of chronic wounds and clinical outcomes

Type of Ongoing care Healed Amputation Death Total

wound No (%) No (%) No (%) No (%) No (%)
Arterial ulcer 46 (20.5) 35 (29.4) 16 (7.1) 2 (0.9 99 (44.2)
Diabetic ulcer 40 (17.9) 29 (12.9) 3(1.3) 1(0.4) 73 (32.6)
Venous ulcer 20 (8.9) 13 (5.8) /(0) /(0) 33(14.7)
Pressure ulcer 12 (5.4) 7(3.1) /(0) /(0) 19 (8.5)
Total 118 (52.7) 84 (37.5) 19 (8.5) 3(L3) 224 (100)

The case of healed lower limb arterial ulcers infected
with Pseudomonas aeruginosa is shown in Figure 2.
The patient was treated ambulatory in a period of five
months. There was also a good home care in this case.
Since the beginning of the COVID-19 pandemic, we

modified our triage pathway in accordance with both
chronic wound severity and comorbidities in patients.
The main goal in this activity was to provide an app-
ropriate chronic wound management and reduce the
risk of SARS-CoV-2 exposure. In Figure 3 our algori-
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—
Fig. 1. Diabetic foot ulcer

a) First examination, b) after three weeks, c) after four weeks, d) after three months

Fig. 2. Lower limb arterial ulcer
a) First examination, b) after five weeks, c) after three months, d) after five months
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Fig. 3. Algorithm for chronic wounds management during COVID-19 pandemic
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thm for chronic wound management during COVID-
19 pandemic is presented.

Discussion

Managing patients during COVID-19 pandemic has
been modified for all patients with chronic wounds,
including patients with peripheral arterial disease, chronic
venous insufficiency, diabetic foot, and pressure ulcers
in terms of restricted visits to hospital facilities and
applying simplified self-care. It is crucial to minimize
probability of exposure to SARS-CoV-2, having in mind
that the most critical preventive measures are keeping
physical distance and avoiding contacts, as well as,
wearing a mask. This is beneficial for both patients and
healthcare providers. Patients with chronic wounds fit
several of the high-risk criteria for COVID-19 infection
and mortality. They are often older, immunocompro-
mised, and have multiple comorbidities. The answer is
not to avoid clinical evaluation and wait for wound in-
fection, but to mitigate the risk of COVID-19 and ulcer
infection [16]. Many patients have always been ambi-
valent about the need of referral to hospital and would
often prefer to be managed in the community if po-
ssible, but this ambivalence during COVID-19 pandemic
is magnified by a very real fear of being exposed to
potential risk of infection in crowded waiting rooms
and increased difficulty of transport [17].

From the beginning of COVID-19 crisis in the Republic
of North Macedonia we have switched to a modified
managing of patients with chronic wounds, to reduce their
visits and therefore minimize the risk of transmission
of SARS-CoV-2. Patients urgently admitted to the hospi-
tal were considered and treated as positive to SARS-
CoV-2 until the test results proved to be negative. The
approach to treat these patients was time consuming
requiring additional medical equipment as well as mo-
re staff engagement. These preventive measures were
critical to minimize the risk of exposure for both pa-
tients and medical staff within the hospital. Three pa-
tients in our sample were positive for COVID-19. Pa-
tients who have been infected with COVID-19 combined
with chronic infective wound should be closely moni-
tored and isolated for treatment, negative pressure wards
should be used during the surgery, and standardized
preoperative, intraoperative, and postoperative treatment
should be carried out to improve their prognosis [18].
During this period, majority of our patients were
treated in outpatient settings. First of all, it was crucial
to establish rigorous criteria during the process, which
means to distinguish patients that require hospital ad-
mission and reduce the admission as much as possible
only for urgent and critical patients (sepsis, chronic limb-
threatening ischemia and gas gangrene). In terms of the
wound type, the most common wounds were arterial
ulcers, followed by diabetic, venous, and pressure ulcers.
In relation to age, majority of patients were older than

60 years. In a study about the incidence of chronic
wounds, Goh et al. reported an increased trend across
all wound types, with the highest increase of incidence rate
among the oldest age groups. The burden of wounds is
expected to increase as the population ages [19]. Du-
ring the period surveyed there was an ongoing treat-
ment in majority of patients. In 37.5% of patients the
wounds healed, 8.5% had amputations, and three pa-
tients (1.3%) have died.

We presented our algorithm for chronic wound mana-
gement during the COVID-19 pandemic. The treatment
was reorganized to treating patients in outpatient con-
ditions, as infrequent as possible, and self-care with in-
structions from healthcare professionals as well. After the
initial examination and decision that the patient can be
treated ambulatory, a sharp surgical debridement to the
vital margins of the wound was done. Thorough lavage
was done mostly with saline, and usually after wards
silver hydrocolloid dressings were applied. For signs of
infection the patients were treated with antibiotics, non-
steroid anti-inflammatory drugs and anti-edematous en-
zyme-based drugs. Some of the treatment strategies uti-
lized in chronic wounds include offloading, compression,
warming, and vacuum-assisted closure devices [20].
After ambulatory treatment, the patients were advised
not to open the wound for three days at least if silver
hydrocolloid dressing was applied, or if simple dre-
ssing with betadine gauze pads were applied. Then, after
removing those, simple shower with medical antibac-
terial soap or betadine baths should be done. In some
cases, patients were advised to perform irrigation of
wound with hypochlorous acid-based solutions after
doing a shower and apply simple sterile dressing as a
final step. These patients were also instructed to notice
every important change and signs if the wound was
getting worse and to inform their surgeon immediately.
Meloni et al. proposed a new triage pathway for mana-
gement of persons with diabetes and foot ulcers (DFUS)
according to ulcer features and comorbidities. Critical
patients with severely complicated DFUs were urgently
referred to a hospital. Patients with complicated DFUs
received outpatient evaluation. Patients with uncomplica-
ted ulcers were only managed by telemedicine after the
first outpatient evaluation [21]. Shankhdhar presented
a case of preventing diabetic foot amputation during
COVID-19. The author and his diabetes care team ma-
naged the patient using online services and phone calls.
The patient’s self-care at home was successful and his ul-
cer healed completely, saving his toe from amputation [22].
In our sample, there was a good healing rate of diabe-
tic ulcers. Patients with diabetes mellitus develop various
microvascular and macrovascular complications, of
which peripheral neuropathy and diabetic foot ulcers
cause a significant negative impact on their quality of
life [23]. Shin et al. reported a successful management
of diabetic foot ulcers during the COVID-19 pandemic.
Their approaches included virtual consultations using
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physician-to-patient and physician-to-home nurse tele-
medicine as well as home podiatry visits [24]. Tao et
al. suggested that in patients with small diabetic foot
ulcers and mild infections, conservative treatment and
small-scale debridement can be performed. In patients
with irreversible injury and necrosis as the infection
progresses, toxin absorption leads to a severe liver and
kidney dysfunction. To save the lives of patients who
cannot be stabilized by a non-surgical treatment, am-
putation must be performed. Patients with mild to mo-
derate COVID-19 symptoms can tolerate more extensive
or longer operations. For patients with severe or critical
COVID-19, it is necessary to evaluate the potential
risks of surgery [25].

Without an established public telemedicine system pro-
vided from wound or podiatric specialists in our country,
the treatment of patients with wounds in general, espe-
cially vascular patients, is guided by the vascular sur-
geon in direct communication with the patient. Regular
or video call, as well as, photos sent by patients are
using for supervision and advice. It is of great impor-
tance that patients involved in this way of modified treat-
ment have either previous basic medical knowledge or
are educated for this purpose. Wang et al. presented their
model for managing chronic wounds of outpatients
during the COVID-19 pandemic. For stable wounds
they recommended consulting through WeChat system
online, teaching patients about basic wound managing
skills, using foam dressings, and facilitating NPWT. For
unstable and aggravated wounds they recommended
multidisciplinary discussion online, choosing the nearest
wound healing clinic, individual protection before going
out, and fever and novel coronavirus screen [26].
COVID-19 has accelerated the adoption of telehealth
among clinicians. Telehealth platforms make possible
structured follow-up [27].

We provided telemedical support also for patients who
underwent surgeries. After discharge they were schedu-
led for ambulatory check-ups and were advised for home
care. Through efficient and effective application of te-
lehealth strategies, health care providers can bypass
infection risks while enabling the continuation of care
for chronic wounds. Wound specialists, including phy-
sicians and registered nurses, can perform wound assess-
ment through questions in text message format or phone
calls, as well as photos and videos, to determine whether
the lesions are stable, improving, or deteriorating [28].
It is important for the specialist to always keep the contact
with the patients, assess by phone the presence of signs
and symptoms: pain, redness, heat, swelling, drainage,
fever, and increased pain, as well as, educate patients
and their families how to perform the wound care [29].
We used Viber application in communication with our
patients or their family members for sharing the photos
of chronic wounds. Telehealth services can be used to
screen patients who may have symptoms of COVID-
19 and may provide the following: low-risk urgent care

for non-COVID-19 conditions to identify those persons
who may need medical consultation or assessment to
make appropriate referrals; coaching and support for
patients managing chronic health conditions; follow-
up of patients after hospitalizations to decrease read-
missions; and education of health care providers. Co-
mmunication between healthcare providers and the po-
pulation including telemedicine platforms can deliver
healthcare and advice safely and quickly [30,31]. Persons
with chronic wounds require regular care. As such,
regular contact is inevitable not only for assessment
but also for treatment (i.e. dressing changes). We can
redesign the way in which wound care is delivered to
fulfill the new norm of social distancing. Some elements,
like self-care or family care, have existed for some time
and others have been tested (e.g. telewound options),
but none are the routine. That is about to change [32].
COVID-19 has reinforced that wound care is an essen-
tial service. Outpatients who do not receive frequent
care, including wound monitoring and debridement,
are at risk of loss of limb or even loss of life [33].

This model of providing surgical healthcare and treating
of patients with chronic wounds in general can be ab-
solutely beneficial even in normal circumstances, mos-
tly because patients who are suffering from chronic
wounds are weak and exhausted. Every visit to the hos-
pital for them is an additional effort and psychological
stress. Many of them are depended on transport to the
hospital from their family members or other caregivers.
In existing possibilities and circumstances we make
efforts to provide safe and effective treatment of chro-
nic wounds during the COVID-19 pandemic as our
contribution to the global efforts to flatten the curve.

Conclusion

A specific triage pathway and modified treatment
protocol for patients with chronic wounds during the
COVID-19 pandemic were beneficial and showed an
adequate management of chronic wounds. The proposed
algorithm reduced the exposure to SARS-CoV-2 of
both, medical staff and patients, while providing a good
healing rate in all chronic wound types.
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Abstract

Introduction. Diabetic nephropathy (DN) is a progressi-
ve renal impairment characterized by impaired renal
architecture and function and is one of the leading
causes of permanent renal impairment. Patients with
DN have a high mortality rate, which is primarily due
to cardiovascular complications. In everyday practice
in the Republic of North Macedonia, serum creatinine,
microalbuminuria and glomerular filtration rate are
used to detect DN. However, these standard tests do not
always allow for detection of initial DN damage.

Aim. The aim of this study was to investigate the role
of NGAL (in urine) and Cystatin C (in serum) values
as adjunctive testing of existing markers (microalbuminu-
ria and creatinine) in unmasking early structural and
functional renal impairment in asymptomatic patients
with type 2 diabetes mellitus (DM type 2).

Methods. This was a prospective, observational (6-month
follow-up) study, involving 60 patients aged 35-70 years.
The first two groups were patients with diagnosed DM
type 2 for a minimum of 5 years, 15 patients diagnosed
with DM type 2 with diabetic nephropathy and 15
patients without diabetic nephropathy. The third group
consisted of healthy respondents (30). In addition to
standard biochemical analyses, the three groups were
also examined for body fluid concentrations of NGAL
(architect urine NGAL) and Cystatin C (nephelometry),
as well as standard biomarkers for renal nephropathy
(serum creatinine and microalbumin).

Results. The respondents from the three analyzed groups
did not differ significantly in terms of gender structure
(p=0.71) and age (p=0.068). The study found that (the
core values) baseline creatinine, microalbuminuria, NGAL
and Cystatin C serum levels were higher in patients diag-
nosed with DM type 2 and diabetic nephropathy (DN)
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compared to those with diabetes and without diabetic
nephropathy in healthy trials. Also, after 6 months of
follow-up, it was proven that in patients diagnosed with
DM type 2 and DN all four parameters were higher with
confirmed significance unlike the group of patients with
DM type 2 without DN. In the group with diabetes and
diabetic nephropathy, during the re-evaluation after 6
months of monitoring we registered a non-significant
increase in the biomarker NGAL p=0.16), and a signi-
ficant increase in the biomarker Cystatin C (p=0.016).
There was a statistically significant correlation between
baseline creatinine values and baseline control values
of Cystatin C (p<0.0001), creatinine and NGAL values
after a 6-month re-evaluation (p=0.014), all of which
were positive. The correlation between the two biomar-
kers NGAL and Cystatin C were statistically insignificant
in the first measurements (p=0.160), and were significant
and direct positive on the second measurements, after
6 months (r=0.536, p=0.039). The two markers changed
in direct proportion to the serum, with the increasing
of one marker in the serum. Also, the other biomarker
increased, and vice versa.

Conclusion. NGAL and Cystatin C, biomarkers of renal
impairment, are correlated with decreased renal func-
tion in patients with DM type 2, suggesting that NGAL
and Cystatin C may be used as adjunctive tests to
existing ones (creatinine and microalbuminuria) to un-
mask early renal dysfunction.

Keywords: diabetic nephropathy, NGAL, Cystatin C,
diabetes type 2

Ancrpaxkr

Bogen. /lnjabetnunata Hedponatuja (JJH) e mporpe-
CHBHO OyOpEe)XHO OIITETYBam-€ KOE Ce KapaKTepH3Hpa
CO HapylIyBame Ha OyOpekHaTa apXuTeKTypa U QyHK-
[Uja U € eqHa O] BOJCYKHUTE MPUIMHH 3a TPajHO OyO0-
pexHo omreryBamwe. [lanmentute co IH umaat Bucok
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MOPTAJIUTET, KOj TPE] Ce C€ MOJDKU Ha KapIUOBACKy-
JIapHU KoMIUTuKanuu. Bo cekojaHeBHaTa mpakca Bo P.
CeBepHa Makenonuja 3a gerexuuja Ha JIH ce xopuctar
CEPYMCKHOT KpeaTHWHHUH, MUKPOAJIOyMUHYpHja U TJIO-
MepysapHa (uiaTpanMoHa para. MeryToa oBHE CTaH-
JapJIHA TECTOBH HE OBO3MOXKYBaaT CEKOralll JIeTeKIIHja
Ha TIOYETHH OITeTyBama kaj JIH.

Hen. Ilenta Ha oBaa cTyamja Oemie Ja ce UCTpaKyBa
ynorara Ha BpegHoctd Ha NGAL (Bo ypuna) u CysC
(BO cepyMm), KaKo JIOTIOTHHUTEITHU-CYIUIEMEHTAPHU TECTH-
pama Ha TIOCTOCUKUTE MapKepu (MHUKpOaIOyMHUHYpH]a
Y KPEaTUHHH) TPH IEMACKUPALE Ha PAHO CTPYKTYPHO
1 (QYHKIHMOHATHO OYyOpEXHO OIITETYBambe Kaj acHMII-
TOMATCKH, HOPMOAJIOYMUHYPUYHH TIAITUCHTH CO JIHja-
oerec menutyc tan 2 (JIM tumn2).

Metoau. CtyaujaTa € NpOCHEKTHBHA, oOCepBalMCcKa
(6 MeceuHo cneneme), BO kKoja Oea BKiIyueHu 60 ma-
nueHTd, Ha Bo3pacT ox 35-70 roawmum. IlpBute nBe
rpynu Oea MaIUeHTH co AvjarHoctunupad JM tum 2
BO Tpacwke O] MUHUMYM 5 romuHu (15 mamueHTH co
qujarHocturmpad [IM tumn 2 co nujabetndHa Hedporma-
THja ¥ 15 nmanuenTtn 6e3 nujabetuuHa HedpomaTtuja).
Tperara rpyna ja counHyBaa 31paBu ucrutaHuim (30).
OcBeH cTaHApaJIHUTE OMOXEMHUCKHU aHAIN3H, Kaj TPUTE
rpynu Oea MciieyBaHH KOHLEHTPAIMU BO TEJIECCHUTE
teudoctd Ha NGAL (ARCHITECT Urine NGAL) u
Cystatin C (medemomerpuja), Kako W CTaHIAPAHUTE
Onomapkepu 3a OyOpekHa HedporatHja (CepyMCKH
KpEaTUHUH U MUKPOAJIOyMUHYpH]ja).

Pesyararu. VMcnuranuuure o TpUTE aHAIM3WPAHU
TPYIU HE Ce Pa3iiKyBaa CHTHU(UKAHTHO BO OJHOC Ha
nosioBata ctpykrypa (p=0.71 ) u Bospacra (p=0.068).
CryaujaTa TOKaka Jeka Oa3sHMYHHTE BPEIHOCTH Ha
KpeatuHuH, Mukpoanoymunypuja, NGAL u CystatinC
BO cepyM, Oea TIOBHUCOKH Kaj MAI[EHTUTE CO AUjarHoc-
turmpad JIM tun 2 u qujaberndHa Hedponaruja (IH),
BO criopenda co THe co amjaberec U 0e3 nujabeTHYHA
HedponaTHja 1 3IpaBUTE UCIUTAHUIM. VcTo Taka moc-
Jie 6 MECEYHO CIECHE Ce JIOKaXa JIeKa Kaj MallieHTHUTe
co aujarHocturmpad M tun2 u JIH cute detnpwm
nmapaMeTpu 0ea TIOBHCOKH CO TIOTBPJCHA CHTHU(H-
KaHTHOCT 3a pasJjiiKa oJl Tpyrnara Ha nauueHTtu co M
T2 6e3 /IH. Bo rpymara co nujaderec u nujadbeTnd-
Ha Hedponaryja, Ipu pe-eBallyanyjaTa mo 6 Mece4Ho
CllelIelhe PeruCTprpaBMe HeCUTHU(UKAHTHO 3rojieMy-
Batbe Ha Ouomapkepor NGAL (p=0.16), a curaudurkan-
THO 3roJieMyBame Ha Onomapkepot Cystatin C (p=0.016).
Ce mokaxa cTaTHUCTUYKa CUTHU(UKAHTHA KOpelnaiuja
Ha 0a3UYHUTE BPESAHOCTH Ha KPEATHMHUH CO 0a3UYHUTE
U KoHTponHM BpeaHoctd Ha Cystatin C (p<0.0001), u
Ha BpenHoctuTe Ha KpeaTnHHH U NGAL mo pe-eBa-
nyanija Ha 6 mecenu (P=0.014), u cute oBUE Kopeia-
nun ce mosutuBHU. Kopenarmjara Mery mBara Guomap-
kepu NGAL u Cystatin C Geiie cTaTucTHIKA HECUTHU-
¢ukanTHa Ha TpBOTO Mepeme (P=0.16), a curaudu-
KaHTHA U AUPEKTHA, OMHOCHO MO3UTHBHA MIPU BTOPOTO
Mepmbe, 1o 6 Mecerw (1=0.536,p=0.039). /IBaTa mMapkepu

ce MEHyBaa IPaBOIPOIOPIMOHATHO BO CEPYMOT, CO 3r0-
JeMyBambe Ha IHAOT MapKep BO CEPYMOT, C€ 3roIeMy-
Ballle U IPyruoT OHoMapkep, 1 00paTHOTO.

Bakayuok. NGAL u Cystatin C, 6uomapkepu Ha 0y6-
PEXHO OIITETYBamkE, C€ BO KOpelalyja co naa Ha 0yo-
pexHata QyHKIHMja Kaj manueHtd co M tun2, mro
yKa)KyBa Ha Toa [IeKa THE MOXKE J1a Ce KOPHCTAT KakKo
JOTOJHUTETHH TECTOBU HA IOCTOCUYKUTE (KPEaTHHHH
U MHUKpOaIOyMUHypHja) co Led Ja ce JeMacKupa pa-
HaTa OyOpexxHa TucyHKUHja.

Konyunn 360opoBu: nujabernuna Hedpponaruja, NGAL,
Cystatin C, nuaj6erec Tui 2

Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder
characterized by chronic hyperglycemia due to an in-
herited and/or acquired deficiency in pancreatic insulin
production, or the ineffectiveness of the produced
insulin [1,2]. Diabetes occurs due to the interaction of
various factors, primarily genetic factors, lifestyle and
environmental factors.

Diabetes is on a pandemic scale and is one of the
major health problems of the 21st century. According
to the IDF (International Diabetes Federation), the total
number of people with diabetes in the world as of 2019 is
463 million, and this figure is expected to exceed 700
million by 2045 [3].

The most common types of diabetes are: type 1 diabe-
tes mellitus, type 2 diabetes mellitus and gestational
diabetes. Type 2 diabetes is more common and covers
about 90-95% of all types of diabetes, both globally
and in our country [1,2,4].

DM causes acute and chronic micro- and macrovas-
cular complications [5-7].

Acute complications include hypoglycemia, diabetic
ketoacidosis, and hyperosmolarity [5]. Chronic microvas-
cular complications include: diabetic retinopathy, nephro-
pathy, and neuropathy [6,7].

Whether and when chronic microvascular complications
occur depends on many factors, including:

e Duration of diabetes

Diet and physical activity

Appropriate therapy

Control of glycemia-HbA1c values, fasting glycemia
values and postprandial glycemia

Diabetic nephropathy (DN) is a progressive renal impair-
ment characterized by impaired renal architecture and
function, and is one of the leading causes of permanent
renal impairment [8-10]. As a result, these patients most
often require renal replacement therapy (RRT) and/or
hemodialysis (HD). In recent years, the number of pa-
tients on RRT has been continuously increasing, both
in the world and in the Republic of North Macedonia.
Thus, in 2002 the total number of patients on RRT was
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Fig. 1. Number of patients in need of renal replacement therapy - RRT in the Republic of Macedonia for the period
from 2002 to 2016; *Data from the annual registers of ERA-EDTA, *Internal data for 2012-2013, *HD-hemodialysis,

*PD-peritoneal dialysis, *Tx (transplant), *Total-Total

1056, of which 92% were on HD. In 2016 the number
of patients on RRT was 1665, of which 86% were on
HD (Figure 1) [11].

The pathophysiological changes in DN that leads to
reduction in renal function are associated with cellular
and extracellular disorders in the glomerular and tubulo-
interstitial structures [10,12,13]. Glomerular and tubular-
interstitial kidney injury plays a role in the pathogenesis
of DN [13]. Patients with DN have a high mortality rate,
which is primarily due to cardiovascular complications.

In everyday practice in R. of North Macedonia, serum
creatinine, albuminuria and glomerular filtration rate
are used to detect DN.

Microalbuminuria has generally been considered the
earliest marker of the development of diabetic nephro-
pathy, and is often associated with a significant glome-
rular damage. However, recent studies have shown that
MA does not always reflect the present renal impairment.
In addition, several lines of evidence suggest that early
damage to glomerular and tubular structures may be pre-
sent in subjects with normal albuminuria [13,15,16].

It is necessary to identify markers that will detect early
tubular damage independently of the development of
albuminuria in patients with early DN and progression,
as it may play a significant role in the management of
cases of renal failure that are within normal albumi-
nuria [13,15-17].

New biomarkers such as NGAL (neutrophil gelatinase-
associated lipocalin) and Cystatin C are thought to be
more sensitive to the need of early DN detection.
NGAL, also known as lipocalin 2, is composed of 178
amino acids. It is a 25 kDa protein, first purified and
identified in 1993 by Kjeldsen et al., and appears to be
a promising biomarker [13,17]. It is mainly produced
in the renal tubules in response to structural injury to
the kidneys, but also to a lesser extent in the lungs,

trachea, stomach, and colon, and excreted in the urine
[18,19]. NGAL values may be affected by renal disease,
hypertension, inflammatory conditions, hypoxia, and
malignancies [18]. NGAL as a renal biomarker was
first described in 2003 by causing experimental renal
ischemia in mice [20].

Unlike conventional serum markers, such as creati-
nine, NGAL is considered a marker of renal structural
damage, whose plasma and urine values increase as a
result of tubular renal damage. Its values rise before
renal damage is detected by other methods [18,19,21].
Except in acute and chronic renal failure, this biomar-
ker has significance in the progression of renal dama-
ge. In previous studies, NGAL has been shown to be
effective in the early diagnosis of acute renal injury
(ACI), and in several clinical studies has also been valida-
ted for its prognostic role in cardiovascular morbidity [22-24].
Cystatin C is a small protein that is filtered by the bo-
dy through the glomeruli, which has a high correlation
with the degree of glomerular filtration rate (GFR)
[25]. It is not affected by inflammatory conditions,
muscle mass, sex, body composition and age (after the
age of 12 months) [26]. The superiority of Cystatin C
(CysC) over the other markers of renal impairment lies
in its ability to remain unbound to proteins and to filter
freely through the glomeruli. In healthy subjects, CysC
is almost freely filtered by the glomeruli and is almost
completely reabsorbed in the proximal tubules, as are
other low molecular weight proteins with no or only
partial tubular secretion.

In renal impairment, with decreasing GFR, the values
of this biomarker increase. Several studies have shown
that when GFR and creatinine levels are still within
normal limits, CysC rises when there is initial renal
impairment [27,28].
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High CysC values in patients diagnosed with diabetes
mellitus increase the risk of cardiovascular morbidity
and progression of atherosclerosis [29,30].

Diagnosis of DN (diabetic nephropathy) in the early
stages is of particular importance, because therapeutic
measures taken in the early stages of DN prevent the prog-
ressive course of DN, and thus reduce cardiovascular and
overall mortality in the population with diabetes [8,9].
Screening for other microvascular and macrovascular
complications is also important to treat and prevent
further progression of the damage.

Aims

- The aim of this study was to compare serum va-
lues of NGAL and CysC in the three groups of
patients, and to determine the possible predictor
roles of the serum values of these biomarkers as
additional-supplementary testing of urinary albumin
excretion in albuminuria, unmasking early struc-
tural and functional renal impairment in patients
with type 2 diabetes mellitus (DM type 2).

- To see if there was a correlation between the serum
values of the marker-NGAL and CysC in relation
to serum values of creatinine and microalbuminuria.

- To determine if the values of the new biomarkers
(NGAL, Cystatin C) increase with the progression
of renal nephropathy.

Material and methods
Study design

This was a prospective, observational study, involving
three groups of patients, a total of 60 in number, aged
35-70 years, with a follow-up period of 6 months.
Patients were divided into three groups:

1. In the first group of 15 patients diagnosed with
diabetes mellitus (DM) type 2 lasting for more
than 5 years, diabetic nephropathy was not detected
with standard biomarkers (serum creatinine, albu-
minuria and glomerular filtration rate).

2. In the second group, 15 patients diagnosed with
diabetes mellitus (DM) type 2 with a duration of
more than 5 years, in whom with standard biomar-
kers (serum creatinine, albuminuria and glomeru-
lar filtration rate) renal nephropathy was not detected.

3. The third group included 30 healthy individuals
(who appeared at the Clinic for screening for
diabetes or other endocrine disorder, but had nor-
mal findings).

The study was performed at the University Clinic for

Endocrinology-Skopje in cooperation with the PHI Uni-

versity Clinic for Clinical Biochemistry- Skopje.

Patient's choice was not influenced by their gender, race,

ethnicity or socioeconomic status.

During the study we adhered to the criteria for Basic

Good Clinical Practice, the Law on Health Care of the

Republic of Macedonia and the Law on Patient's Rights
of the Republic of Macedonia.

The selection of patients was performed on the basis of a
signed informed consent, as well as the application of
criteria for inclusion and exclusion in the study.

Criteria for inclusion and exclusion in the study:
Inclusion criteria: patients with diagnosed DM type
2, age 35-70 years, sex: m/f.
Exclusion criteria: younger than 35 and older than 70
years, patients with DM type 1, gestational diabetes,
active urinary tract infection, pregnant patients, if on
glucocorticoid therapy, other renal diseases, active
malignancy, other chronic diseases, or if the patient
requested to be withdrawn from the study.
Venous blood and urine were taken from all three
groups of patients to test for standard and new
biomarkers for diabetic nephropathy:
- creatinine,
- microalbuminuria,
- NGAL (NGAL- neutrophil gelatinase-associated
lipocalin),
- CystatinC
In patients diagnosed with DM type 2, the diagnosis
was confirmed by determination of fasting glycemia,
postprandial glycaemia, and HbAlc.
After 12 hours of fasting, morning venous blood was
taken to determine creatinine, CysC, HbA1c, and fasting
glycemia. Blood was collected in special tubes to
determine the specific CysC marker. Part of the blood
was centrifuged to separate the serum and kept at -80
until the markers were finally determined.
CysC concentration was measured by immuno-nephe-
lometric technique using a BN Prospec nephelometer
(Dade Bering, Siemens Health Diagnostics, Liederbach,
Germany). Normal biomarker values are 0.62-1.11 mg/L.
The inter-assay coefficient of variation (CV) for the
analysis was 5.05% and 4.87% at mean concentrations
of 0.97 and 1.90 mg/L, respectively.
Microalbuminuria and NGAL were determined from a
urine sample.
NGAL values were measured using the ARCHITECT
Urine NGAL assay, which is an immunoassay of chemi-
luminescent microparticles (CMIA) for quantitative de-
termination of NGAL in urine. Urine can be stored at
room temperature for up to 24 hours, or up to 7 days at
a temperature of 2-8 degrees Celsius. The calibration
range is 0.0 ng/mL-1500 ng/mL, while the measure-
ment interval is 10.0-1500 ng/mL. Normal values are
up to 131.7 ng/mL. The ARCHITECT Urine NGAL
analysis is designed to have an inaccuracy of <10% of
the total CV (coefficient of variation).
Other procedures performed in patients: medical his-
tory and status, blood count, lipid status, fasting glyce-
mia and postprandial glycemia.
All of the above examinations and procedures were
performed in the three groups of patients. In the first
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two groups of patients (patients diagnosed with DM
type 2 with and without diabetic nephropathy) the tests
were repeated and compared to the control that was
performed after 6 months.

In the first two groups (patients diagnosed with DM type
2), Doppler ultrasonography of the kidneys was performed.

Statistical analysis

Statistical processing and data analysis was performed
with the statistical program SPSS for Windows, 23.0.
Kolmogorov-Smirnov and Shapiro Wilk's test were
used to test the normality in data distribution.
Quantitative parameters are represented by an arith-
metic mean with standard deviation and median mean,
qualitative parameters are represented by absolute and
relative numbers.

Bivariate analysis was performed to compare the ana-
lyzed groups (DM with LV, DM without LV and KG).
Pearson Chi-square test was used to compare these
groups in terms of qualitative characteristics. Analysis

of Variance, Kruskal-Wallis and Mann-Whitney test were
used to compare these groups in terms of quantitative
characteristics. The Wilcoxon Matched pairs test was
used to compare the two groups with diabetes. The corre-
lation of the analyzed markers in the group with DM and
DN was analyzed with Pearson correlation coefficient.
Values of p <0.05 were taken as statistically significant.

Results

The respondents from the three analyzed groups did
not differ significantly in terms of gender structure (p
=0.71) and age (p=0.068). Patients in the three groups
were predominantly male, with a prevalence of 53.3%
in the group with diabetes and diabetic nephropathy,
66.7% in the group with diabetes without diabetic neph-
ropathy and 55% in the group of healthy subjects. Pa-
tients with diabetes and chronic nephropathy were in-
significantly older than patients in the other two groups
(61.20+4.9, 55.80+8.2, 55.95+7.8, respectively) (Table 1).
Comparison of baseline creatinine, microalbuminuria,

Table 1. Socio-demographic characteristics of respondents

Groups |
Variable DM type 2 DM type 2 KG pvaiue
with DN without DN
Sex (n%)
Female 7 (46.67) 5(33.33) 9 (45) X?=0.67 p=0.71 ns
Male 8 (53.33) 10 (66.67) 11 (55)
Age (mean+SD) 61.20+4.9 55.80+8.2 55.95+7.8 F=2.8 p=0.068 ns

X (Pearson Chi-square) F (Analysis of Variance)

NGAL, and cystatin C values in serum showed that pa-
tients with diabetes and diabetic nephropathy had higher
values than diabetic patients without diabetic nephro-
pathy and healthy subjects.

For p<0.0001, a statistically significant difference in
serum creatinine concentrations was confirmed between
the three groups. Post-hoc analysis for intergroup com-
parisons showed that this overall significance was due

to significantly higher creatinine in patients with DM
and DN compared to patients with DM without DN (me-
dian 129.6 vs. 67.5; p=0.0009), and in patients with DM
and DN in relation to CG patients (median 129.6 vs.
64; p=0.0009).

A statistically significant difference was confirmed
between the three groups in relation to the initial se-
rum values of microalbuminuria (p<0.0001), which was

Table 2. Basic values of creatinine, microalbuminuria, NGAL, Cystatin C in respondents of the three groups

Variable Groups
(basic) DM type 2 DM type 2 KG p value
with DN without DN
Creatinine (mean+SD) 133.19+£50.7 72.09+13.7 65.77+14.2 H=24.18 p=0.000 sig
a,
- ) ) i p=0.0009
median (IQR) 129.6 (112.3-147) 67.5 (63.8-80) 64 (56.1-77.4) 0=0.000006
Microalbuminuria _ _ .
(mean+SD) 80.11+52.4 18.47+£22.9 12.04+5.8 H=23.31 p=0.000 sig
median (IQR) 100 (40.5-100)  10.6 (10.6-15.6) 106 (9.9-12)  P-0.0016
: AR R ®p=0.000009
NGAL (mean+SD) 164.79+76.9 49.85+69.6 23.24+22.6 H=19.06 p=0.0001 sig
a,
- ) ; } p=0.0033
median (IQR) 166.2 (123.2-224) 20 (11.8-34) 21.85 (10.1-25.5) 0=0.000082
CystatinC (mean+SD) 1.61+0.9 0.88+0.3 0.69+0.1 H=30.17 p=0.000 sig
A —,
. ) ) ) p=0.0025
median (IQR) 1.29 (1.2-1.6) 0.77 (0.74-0.92) 0.69 (0.58-0.82) 59=0.000000

p (Kruskal-Wallis test) post-hoc Mann-Whitney test; ®p (DM type 2 with DN vs. CG) °p (DM type 2 without DN vs. CG)
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due to significantly higher values in the group with DM
and DN compared to the group with DM without DN
(p=0.0016) and in relation to healthy subjects (p=
0.000009). In the three groups were registered main va-
lues of 80.1 were, 18.5 and 12 mg/L, consequently (Table 2).
A total statistically significant difference was confirmed
in the basal serum values of NGAL (p=0.0001). Post-
hoc analysis for intergroup comparisons showed that
patients with DM and DN had significantly higher ba-
seline values of NGAL than patients with DM without
DN (median 166 vs. 20; p=0.0033), and in relation to
healthy subjects (median 166.2 vs. 21.85; p=0.00008).

The Cystatin C biomarker presented significantly different
baseline values between the two groups with diabetes
(p=0.0025), and between the group with DM and DN and
CG (p<0.0001). The mean values of this marker were

1.29, 0.77 and 0.69 mg/L in the group with DM and DN,
the group with DM without DN, and CG, consequently.
We compared patients from both groups with diabetes
in terms of analyzed serum parameters after 6 months of
follow-up. According to the results in Table 3, all para-
meters were higher in the group with diagnosed diabe-
tic nephropathy, with confirmed significance of p=
0.0006 for creatinine, p=0.00007 for microalbuminuria, p
=0.00036 for NGAL, and p=0.019 for Cystatin C. Se-
rum creatinine concentrations of 132 and 79.8 mmol/L
were measured in the group with DM and DN and the
group with DM without DN after 6 months, respecti-
vely; serum values of microalbuminuria of 60 and 12
mg/L, respectively; serum NGAL values of 178 and 30.2
ng/ml, respectively; and, serum Cystatin C values of 1.48
and 0.88 mg/L, respectively (Table 3).

Table 3. Values of creatinine, microalbuminuria, NGAL and Cystatin C in respondents of the three

groups — 6-month follow-up

Variable

Groups P value

(after 6 month follow-up) DM type 2withDN DM type 2 with DN

Creatinine (mean £ SD) 169.42+155.3 81.79+15.9 Z=3.44 p=0.0006 sig
median (IQR) 132 (96-152) 79.8 (73-90)

m‘:;r?ia'stg)m'”“”a 109.97+85.2 23.35424.2 7=3.98 p=0.00007 sig

median (IQR) 60 (50-200) 12 (11-20.3)

NGAL (mean + SD) 175.87+75.4 57.80+71.9 Z=3.57 p=0.00036 sig

median (IQR) 178 (124-220) 30.2 (15.1-48)

Cystatin C (mean + SD) 1.91+1.7 126.25+331.1 Z=2.34 p=0.019 sig

median (IQR) 1.48 (1.22-1.68) 0.88 (0.8-1.39)

p (Mann-Whitney U Test)

In the group with diabetes and diabetic nephropathy,
during the re-evaluation after 6 months of monitoring
we registered a non-significant increase in the biomar-
ker NGAL (p=0.16) and a significant increase in the
biomarker Cystatin C (p=0.016). Mean serum NGAL

concentrations were 166.2 ng/ml on the first measure-
ment and 178 ng/ml on the second measurement.

Mean serum Cystatin C concentrations were 1.29 mg/L
on the first measurement and 1.48 mg/L on the second
measurement (Table 4) (Figure 2 and 3).

Table 4. Values of NGAL and Cystatin C — group with DM and DN

Group with Descriptive Statistics value
DM and DN mean+SD median (IQR) P
NGAL (ng/ml)  basic 164.79+76.9 166.2(123.2-224)  Z=1.42
re-evaluation 175.87+75.4 178(124-220) p=0.16 ns
Cystatin C basic 1.61+0.9 1.29(1.2 -1.6) Z=2.41
(mg/L)
re-evaluation 1.91+17 1.48(1.22 -1.68) p=0.016 sig
Z (Wilcoxon Matched pairs test)
NGAL / ng/ml
350
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Fig. 2. Mean values of NGAL - group with DM and DN
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Fig. 3. Mean values of Cystatin C - group with DM and DN

The results of the study on the association of creatini-
ne and microalbuminuria with the biomarkers NGAL
and Cystatin C in the group with DM and DN showed
a statistically significant correlation of baseline creati-
nine with baseline and control values of Cystatin C (p
<0.0001) and NGAL after 6-month re-evaluation (p=
0.014). According to Pearson correlation coefficient, all
these correlations were positive, i.e. direct, with in-
creasing serum creatinine values the biomarkers NGAL
and Cystatin C increased, and vice versa (r=0.617, r=0.809,
r=0.879, consequently) We did not find a significant
correlation of microalbuminuria with NGAL and
Cystatin C at baseline and on re-evaluation (Table 5)
(Figure 4, 5 and 6).

Table 5. Correlation of microalbuminuria and creatinine

with NGAL and Cystatin C

Correlation r p-level
basic creatinine & basic NGAL 0.285 0.304 ns
re-evaluation creatinine & re- .
evaluation NGAL 0.617 0.014 sig
basic creatinine & basic Cystatin C 0.809 0.000 sig
re-evaluation creatinine & re- .
evaluation Cystatin C 0.879 0.000 sig
basic microalbuminuria & basic
NGAL 0.198 0.479 ns
re-evaluation microalbuminuria
& re-evaluation NGAL 0.229 0.410ns
basic mlcroalbumlnurla & basic 0233 0.402 ns
Cystatin C
re-evaluation microalbuminuria 0.452 0.090 ns

& re-evaluation Cystatin C

NGAL =125,13 +,29946 * Kreatinin
Correlation: r = ,61665

350
300
250
200
150
100

50

NGAL ng/ml/ pe-
eBanyauuja

0 100 200 300

400 500 600

Kreatinin( pumol/l) / pe-eBanyauuja

700

Fig. 4. Correlation of NGAL with creatinine - after 6 months

CystatinC = -,3946 +,01507 *Kreatinin
Correlation: r =,80938

CystatinC mg/L - 6a3n4Hu
BpeaHoCTH

Kreatinin( pmol/l) - 6a3n4Hu B pegHocTn
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Fig. 5. Correlation of Cystatin C with creatinine - baseline values
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CystatinC =,29515 +,00953 * Kreatinin
Correlation: r = ,87944

Cystatin C mg/L / pe-
eBanyauvja
OFRP NWMOUIO N O
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Fig. 6. Correlation of Cystatin C with creatinine - after 6 months

The correlation between the two biomarkers NGAL
and Cystatin C was statistically insignificant on the first
measurement (p=0.16), and significant and direct, i.e.
positive on the second measurement, after 6 months (r
=0.536, p=0.039). Both markers changed in direct pro-
portion to serum, by increasing one marker in the
serum, the other biomarker increased, and vice versa
(Table 6) (Figure 7).

Table 6. Correlation between the two biomarkers
NGAL and Cystatin C

Correlation R p-level
basic NGAL & basic

Cystatin C 0.386 0.156 ns
Re-evaluation NGAL

& re-evaluation 0.536 0.039 sig

Cystatin C

Cystatin C=-,1931 +,01195 * NGAL
Correlation: r = ,53587
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Fig. 7. Correlation of NGAL with Cystatin C - after 6 months

Discussion and conclusion

Microalbuminuria is generally considered to be the
earliest marker of the development of diabetic nephro-
pathy and is often associated with significant glomeru-
lar damage. However, several studies and lines of evi-
dence suggest that early structural damage to both glo-
merular and tubular structures may be present in nor-
mal albuminuria patients.

The first results of this long-term observational study
aimed at assessing the predictability of early markers
of renal injury, such as NGAL and CysC, in patients
with T2D by detecting renal structural damage long
before renal dysfunction occurs.

The study showed that baseline creatinine, microalbu-
minuria, NGAL, and Cystatin C serum levels were hig-
her in patients diagnosed with DM type 2 and diabetic
nephropathy compared to those with and without diabe-
tes and healthy subjects.

Patients in both groups with diabetes (both diabetic
nephropathy and non-diabetic nephropathy) were com-
pared in terms of the values of all four markers (creati-
nine, microalbuminuria, NGAL and Cystatin C) after 6
months of follow-up, and all parameters were higher in
the group with diagnosed diabetic nephropathy, with
confirmed statistical significance.

In the group with diabetes and diabetic nephropathy,
during the re-evaluation after 6 months of monitoring
we registered a non-significant increase in the biomarker
NGAL (p=0.16), and a significant increase in the bio-
marker Cystatin C (p=0.016).

The results of the study showed a statistically signifi-
cant correlation between baseline creatinine values and
baseline and control values of Cystatin C (p<0.0001),
and creatinine and NGAL values after 6-month re-eva-
luation (p=0.014), and all these correlations were positi-
ve, i.e. with the increase of serum creatinine values the bio-
markers NGAL and Cystatin C increased, and vice versa.
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The correlation between the two biomarkers NGAL and
Cystatin C was statistically insignificant on the first
measurement (p=0.16), and significant and direct, i.e.
positive on the second measurement, after 6 months (r
=0.536, p=0.039). The two markers changed in direct
proportion to the serum, with increasing one marker in
the serum, the other biomarker increased, and vice versa.

The fact that a certain percentage of normal albuminous
patients had elevated values of the biomarkers NGAL
and Cystatin C, while a small percentage of microal-
buminuria patients had elevated values of NGAL and
Cystatin C within normal limits, may reflect different
sites of renal impairment during DN.

The use of new biomarkers (NGAL and Cystatin C) as
additional tests on existing (creatinine and microalbu-
minuria) for early diagnosis of DN, speed up effective
approaches to management and treatment that are des-
perately needed to minimize rates of severe cardiorenal
morbidity and mortality in patients with T2D. There-
fore, these data need to be confirmed by further large-
scale longitudinal studies before being integrated into
the DN risk assessment in patients with T2D.

Conflict of interest statement. None declared.
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Abstract

Introduction. Glaucoma, one of the leading causes of
irreversible blindness in the elderly population world-
wide, is a progressive optic neuropathy. Myopia or near
sightedness is a refractive anomaly in which parallel rays
of light coming from a distance after refraction through
the cornea and lens focus in front of the retina in the
vitreous and then in a state of divergence create scatte-
red circles on the retina. The visual field is a projection
of the functional part of the retina in space, i.e. a pro-
jection of all retinal points at which visible sensations
can begin. If there is a damage to the nerve fibers of the
retina, a decrease or absence of sensitivity to identical
stimuli is manifested by defects in the visual field.
Methods. The study included 100 patients, who were
divided into two groups: one group with glaucoma and
another group without glaucoma. Regarding the degree
of myopia, all subjects (with and without glaucoma) were
divided into 3 groups: Low from-1Diopt to-3Diopt, Me-
dium from -3 Diopt to -6 Diopt and High>-6 Diopt. A
visual field was made in each patient.

Results. The cross tabulation showed in the examined
group (glaucoma) and the control group (no glaucoma)
for Fisher's Exact Test=28.920 and p<0.001 (p=0.000)
/Monte Carlo Exact Sig. (2-sided)/0.000-0.000/. There
was a significant difference between the two groups in
terms of visual field (finding). For Fisher's Exact Test
=31,157 ip <0.001 (p=0.000)/MonteCarloSig. (2-sided)
/0.000-0.001 in the performed cross tabulation between
the height of myopia and the degree of changes in the
visual field, there was a significant difference.
Conclusion. There was a significant difference shown
in the performed cross tabulation between the height of
myopia and the degree of changes in the visual field.

Keywords: glaucoma, myopia, visual field
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Ancrpakrt

Bosen. [ maykomoT, enHa 071 BOJIEUKUTE IPHYMHU 32 Hpe-
BEP3HOWIHO CJIETMIIO Kaj MocTapara IoIyJlalyja IHpyM
CBETOT, IIPECTaByBa IPOTPECHBHA ONITHYKA HEYPOIIATHja.
Mpuonwujara Wix KPaTKOBUIOCT € pepakTHBHA aHOMA-
JMja Kaj Koja MapajelTHUTe CBETIIOCHHU 3palid KOU Jloaraatr
O]l MajiednHa 10 MPEKPIIyBakETO HU3 KOpHearTa u Jie-
kara ce (QoKycupaaT mpel peTHHATa BO CTaKIECTOTO
TEJIO ¥ TI0TOa BO COCT0j0a Ha TUBEPreHIHja, CO3JaBaat
Ha peTHHATa PacHUIHH KPyroBH. BumHOTO mone mpet-
CTaByBa MPOEKIMja Ha (YHKIIMOHATHUOT Je]l Ha PEeTH-
HaTa BO IIPOCTOPOT, OJJHOCHO TPOEKIIHja Ha CUTE PETH-
HAJIHU TOYKH HA KOW MOJKE J1a 3all0YHAT BUAHU CEH3a-
un. JJOKOJKY MOCTOH OIITETYBA¢ HA HEPBHUTE BIIaKHA
Ha peTHHAaTa, HaMallyBarbe WM OTCACTBO HA CEH3UTHB-
HOCT NP WACHTUYHH CTUMYJIYCH C€ MaHH]ecTHpa co
ncnaan (1eheKTH) Ha BUIHOTO IOJIE.

Mertoau. Bo cryaujara 6ea Bkimydenu 100 manuenTu,
Kou Oea TOJIeNIeH! BO JIBE TPYIH, 3a00JI€HH OJ1 TIIAyKOM,
U manueHTH 0e3 riaaykoM. Bo omHOC Ha cTenmeHOT Ha
M3pa3eHOCT Ha MUOTHjaTa, CHTE HCIIUTAHHUIH (CO U Oe3
riaaykom) Oea mojenenu Bo 3 rpymu: Hucka ox -1Diopt
1o -3Diopt,Cpenna oxn -3Diopt m0 -6Diopt 1 Bucoka
>-6 Diopt. Kaj cexoj mampeHT e HanpaBeHO BUIHO ITOJIE.
Pesyaratu. Bo nmpukaxanara kpocradynanyja UCIH-
TyBaHaTa rpyna (MMa IiiaykoM) *KOHTpOJIHATa Tpyra
(mema riaykom) 3a Fisher's Exact Test=28.920 u p<
0.001(p=0,000)/Monte Carlo Exact Sig. (2-sided)/ 0,000-
0.000/mocTou 3HauajHa pasiuKa MOMery JBETE TPYIH
BO ofHOC Ha BHAHO mnosie (Haom). 3a Fisher's Exact
Test=31.157 u p<0.001(p=0.000) / Monte Carlo Sig.
(2-sided)/0,000-0,001 Bo m3BpIIeHATa KpOCTaOyIIaIMjaTa
moMery BHCHHATa HAa MHOIHjaTa M CTEIIEHOT Ha IPO-
MEHHTE Ha BHIHOTO IT0JIC,ITOCTOX 3HAYAjHA Pa3IIHKa.
3akuay4ok. Bo m3Bpiienara kpocraOynarpjata momery
BHCUHATAa Ha MUOIIMjaTa U CTEIICHOT Ha MPOMEHUTE Ha
BHIHOTO IT0JIC,[TOCTOU 3HAYAjHA Pa3JIHKA.

Kiyunn 300poBu: riiaykoM, MHOIIHja, BUAHO MOJIE
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Introduction

Glaucoma, one of the leading causes of irreversible
blindness in the elderly population worldwide, is a prog-
ressive optic neuropathy [1].

According to the European Glaucoma Association,
glaucoma is a group of chronic progressive neuropathies
most commonly characterized by morphological changes
in the papillae of the optic nerve and retinal nerve fi-
bers, without the presence of other eye diseases or con-
genital anomalies.

According to the American Academy of Ophthalmolo-
gy, glaucoma is a group of conditions characterized by
a damage to the optic nerve and loss of nerve axons,
through atrophy of ganglion cells and preservation of
the neurofibrillary layer of the retina.

Because glaucoma ranks second on the list of ophthal-
mic diseases with the highest morbidity, there are ma-
ny definitions that characterize its importance in the
scientific world and in seeking opportunities for its
treatment, and thus reducing the percentage of blind-
ness that glaucoma can cause [2].

In the Republic of Macedonia, blindness is defined as
a visual acuity equal to or less than 0.1 or equal to or
less than 0.25 with a reduced field of view of 20" on the
better eye with the best possible correction. A visually
impaired person is a person who has visual acuity equal
to or less than 0.4 of the better eye, with the best po-
ssible correction, or greater than 0.4 if there is a medi-
cal prognosis for progressive reduction in visual acuity.
A common term for blindness and low vision is visual
impairment. Globally, the latest research on the preven-
tion of blindness shows that the number of blind people
in the world is increasing by 1-2 million per year [3].
Glaucoma as an etiological factor for blindness occu-
pies 22%-36% of all causes. This percentage varies
depending on the geographical location.

Myopia or nearsightedness is a refractive anomaly in
which parallel rays of light coming from a distance
after refraction through the cornea and lens focus in
front of the retina in the vitreous and then in a state of
divergence create scattered circles on the retina. Pa-
tients with myopia do not see well in the distance. To
improve the image, patients with uncorrected myopia
narrow their eyelids, hence this refractive anomaly got
its name (myen-closes, ops-eye). Narrowing the lid ope-
ning certainly does not move the focus, but minimally
reduces the size of the dispersing retinal circles [4].
High myopia is one of the major causes of blindness in
many developed countries. The prevalence of myopia
varies in different populations and regions of the world.
High myopia is more common in Asia than in the Euro-
pean region, and is more common in the younger gene-
ration [5,6]. The Handan eye study showed that the
prevalence of moderate to high myopia in the Chinese
adult population was 26.7% [7], while the Singapore

study showed a prevalence of 38.7% [8]. Studies conduc-
ted in the European population also show a prevalence
of myopia of 24.3%, and nearly half of the people
(47%) aged 25-29 years suffer from myopia [9].
In our country there is no accurate data on the total
number of patients suffering from this refractive anomaly.
But as a result of modern times, with an increased use
of computers, tablets and smart phones, the increase in
the prevalence of myopia is evident in our country.
Several studies have been conducted on this issue, and
it has been found that in urban areas there is a much
larger number of patients with myopia, compared to
rural areas, and the highest prevalence is observed in
preschool and school-age children, due to the decli-
ning time spent in nature.
The visual field is one of the basic diagnostic methods
used in patients with glaucoma and other ophthalmic
diseases.
The visual field is a projection of the functional part of
the retina in space, i.e. a projection of all retinal points
at which visible sensations can begin. If there is a
damage to the nerve fibers of the retina, a decrease or
absence of sensitivity to identical stimuli is manifested
by defects in the visual field.
The examination of the visual field is performed by peri-
metry-a diagnostic method that gives us an accurate
insight into the functional state of the glaucoma eye.
The importance of perimetry stems from the fact that
changes in the visual field are a direct indicator of the
degree of disability, which directly affects the quality
of life of the patient. The most famous devices for com-
puter perimetry are Humphrey and Octopus perime-
ters. Special programs are designed for the interpreta-
tion of computerized perimetry data.
The results of visual field examination can also be in-
fluenced by the following factors: the degree of intelli-
gence and cooperation of the patient, the effect of lear-
ning, fatigue, poor or inadequate correction of a refrac-
tive anomaly, narrow pupil, certain anatomical factors, etc.
Modern diagnostic methods indicate that the progre-
ssion of glaucomatous visual impairment is usually slow
and can rarely be detected by perimetry performed
within one year.
According to the European Association of Glaucoma-
tologists, the progression of glaucoma is confirmed if:
- anew glaucoma defect has appeared,;
- the existing defect in the field of vision has
"deepened";
- the existing defect in the visual field has
expanded.
Apart from being one of the most important methods
for early detection and diagnosis of glaucoma, perimetry
is also a basic method for monitoring its progression,
evaluating the effectiveness of the implemented treat-
ment, as well as prognosis of the disease in terms of
visual function [10].
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The aim of this study was to investigate the effect of
myopia on the occurrence and progression of visual
field changes in patients with and without glaucoma.

Matenials and methods

A retrospective case-control study was performed,

which included patients aged 25 to 70 years.

The study was conducted at the University Clinic for

Ophthalmology in Skopje, in the Glaucoma Department,

in the period between 2015-2019.

The study included 100 patients, who were divided into

two groups:

1. The first group of respondents (group 1-patients with
primary open-angle glaucoma) included 60 pa-
tients diagnosed with glaucoma. Entry criteria for
this group were the following:

- increased intraocular pressure (IOP)-over 24 mmHg
without therapy;

- changes of the optic nerve papilla (PNO);

- vision field defect;

- antiglaucoma therapy.

2. The second group of respondents (group 2- control
group) included 40 patients without glaucoma.
Entry criteria for this group were the following:

- patients without glaucoma;

- normal IOP;

- normal vision field;

- normal finding of PNO (eyeball).

Refractive error was examined in all patients using a

TOPCONRM 8900 refractometer. The method is per-

formed in the patient in a sitting position, with four

consecutive measurements. The average value of the
three measurements is taken as valid. Regarding the
degree of myopia, all subjects (with and without

glaucoma) were divided into 3 groups: Low from -1

Diopt to -3 Diopt, Medium from -3 Diopt to -6 Diopt

and High> -6 Diopt.

A visible field was made in each patient on the
OPTOPOLPTS 910 perimeter device, with the glauco-
ma screening program. During the examination, two
visible fields were made, during one year, in order to
find, if any, certain changes in the field of vision that
had progressed.

For attribute series, structure percentages (%) are speci-
fied; association and differences-in attribute series were
tested using Pearson Chi-Square test/(p) and Fisher's
Exact Test/MonteCarloSig. (2-sided)/(p). The difference
in the series with numerical features between the exa-
mined and the control group was analyzed using T-
tests; Grouping (t/p) and Mann-Whitney U Test (Z/p).
Significance of difference was defined if p <0.05. The
data are presented in tables and figures.

Results

The results shown in Table 1 and Figure 1 refer to the
difference in the visual field between the study group
(with glaucoma) and the control group (no glaucoma).
Out of 60 patients, 16 (26.70%) patients had normal
finding of the visual field; 28(46.70%) patients had pa-
racentral and peripheral relative scotomas; 3(5.00%)
patients had peripheral relative and absolute scotomas;
1(1.70%) patient had paracentral relative and absolute
scotomas, 9(15.00%) patients had absolute scotomas and
in 3(5.00%) patients had only central vision preserved.
Out of 40 patients, 32(80.00%) patients had normal fin-
ding in the visual field; 7(17.50%) patients had para-
central and peripheral relative scotomas and 1(2.50%)
patient had peripheral relative and absolute scotomas.

In the shown cross tabulation the examined group
(with glaucoma) and the control group (no glaucoma)
for Fisher's Exact Test=28.920 and p<0.001 (p=0.000)
/Monte Carlo Exact Sig. (2-sided)/0.000-0.000/. There

Table 1. Visual field (finding)
Difference / Examined group and Control group

Glaucoma Total
yes no
normal finding Count 32 16 48
% 80.0% 26.7% 48.0%
Paraf:entral and peripheral Count 7 28 35
relative scotomas
% 17.5% 46.7% 35.0%
Vl_sual Peripheral relative and Count 1 3 4
Field absolute scotomas
% 2.5% 5.0% 4.0%
Paracentral relative and Count 0 1 1
absolute scotomas
% 0.0% 1.7% 1.0%
Absolute scotomas Count 0 9 9
% 0.0% 15.0% 9.0%
Only the central vision Count 0 3 3
preserved
% 0.0% 5.0% 3.0%
Total Count 40 60 100
% 100.0% 100.0% 100.0%
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was a significant difference between the two groups in
terms of visual field (finding).

The results shown in Table 2 and Figure 2 refer to the
degree of changes in the visual field in relation to the
height of myopia.

Out of a total of 100 patients included in the study, of
4040.00%) patients who did not have myopia, there
were 25(25.00%) patients with normal findings in the
visual field, 13(13.00%) patients with paracentral and
peripheral relative scotomas and 2(2.00%) patients with
peripheral relative and absolute scotomas.

Out of 17(17.00%) patients with low myopia, 12(12.00%)
patients had normal finding in the visual field and 2
(2.00%) patients had an absolute scotoma.

Out of 21(21.00%) patients with moderate myopia, 7
(7.00%) patients had normal finding in the visual field,
6(6.00%) patients had paracentral and peripheral rela-
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tive scotomas, 1(1.00%) patient had peripheral relative
and absolute scotomas, 5(5.00%) patients had absolute
scotoma and in 2(2.00%) patients only central vision
was preserved.

Out of 22(22.00%) patients with high myopia, 4(4.00%)
patients had normal finding in the visual field, 13(13.00%)
patients had paracentral and peripheral relative scoto-
mas, 1(1.00%) patient had peripheral relative and ab-
solute scotomas, 1(1.00%) patient had paracentral re-
lative and absolute scotomas, 2(2.00%) patients had
absolute scotoma and in 1(1.00%) patient only central
vision was preserved.

For Fisher's Exact Test=31,157 ip <0.001 (p=0.000) /
MonteCarloSig. (2-sided)/0.000-0.001 in the performed
cross tabulation between the height of myopia and the
degree of changes in the visual field, there was a sig-
nificant difference.

Table 2. Height of myopia and visual field / Crosstabulation

Visual field
) ) Parzcr:aéltral Peripheral Paracentral Only
Diopter / right eye Normal - relative and relative and  Absolute central Total
- peripheral .
finding relative absolute absolute scotomas vision
scotomas scotomas preserved
scotomas
No myopia Count 25 13 2 0 0 0 40
% 25.0% 13.0% 2.0% 0.0% 0.0% 0.0% 40.0%
Low myopia  Count 12 3 0 0 2 0 17
% 12.0% 3.0% 0.0% 0.0% 2.0% 0.0% 17.0%
Medium Count 7 6 1 0 5 2 21
myopia % 7.0% 6.0% 1.0% 0.0% 5.0% 20%  21.0%
High myopia  Count 4 13 1 1 2 1 22
% 4.0% 13.0% .0% 1.0% 2.0% 1.0% 22.0%
Total Count 43 35 4 1 14 3 100
% 43.0% 35.0% 4.0% 1.0% 14.0% 3.0% 100.0%
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Discussion

The results of Sommer A, Tielsch JM, Katz J, et al.
have shown that primary open-angle glaucoma is more
often a bilateral disease, although one eye may be
affected more than once [11].

Visual loss begins with a reduction in peripheral vi-
sion, but central vision may also be involved [11]. An
analysis of the association between myopia and glauco-
ma in the US population [12] found that the chances of
any visual field defects were significantly increased in
low-, moderate-, and high-grade myopia compared with
emetropia. A significant difference (p=0.001) was found
in the distribution of subjects in each category of vi-
sual field status, the percentage of subjects with worse
visual field defects increased with the worsening of the
severity of myopia.

The results of our study were in favor of the previous
findings. Namely, in the performed cross-tabulation
between the height of myopia and the findings in the
field of view, for z=0.000 there is a significant diffe-
rence, especially in patients performing the method for
the first time.

Regarding the comparison of the results of the visual
field between the two groups, there was a significant di-
fference in the distribution of visual field (p<0.001). In the
group with myopia and glaucoma, the damage was greater.
Changes in the visual field can be caused by the myopia
itself, especially in high myopia, or if glaucoma occurs
in a certain period. Whether changes in vision and vi-
sual field defects are due to myopia or glaucoma it is a
diagnostic problem and dilemma for many ophthalmo-
logists around the world. Several studies have been done
to see the differences in the visual field in both groups.

In a study conducted at the Stanford University in
California [13], in 487 patients with myopia and 1434
visual fields, it was found that in 16.1%, the defects in
the visual field differed from those in glaucomatous
eyes, and in 3%, they were the same as in glaucoma.
But, in order to make the diagnosis of glaucoma, only
the changes in the field of vision are not enough; other
parameters that exist as potential risk factors for the
occurrence and progression of the disease need to be
taken into account.

In the Beijing Eye Study [14], visual field defects were
found to be more common in high myopia with glauco-
ma. Visual field loss was associated with age (p<0.001),
myopic refraction (p<0.001), level of education (p=0.01),
and intraocular pressure (p <0.001).

In a larger study conducted in the United States [12], a
significant association was found between increased
visual field impairment and myopia in all three types:
low myopia (OR2.02.95% CI1.28-3,19), moderate
myopia (OR3.09.95% CI11.42-6.72), and high myopia
(OR1.02.95% C10.58-1.81).

In a study conducted in Japan [15], a significant asso-
ciation of visual field defects with myopia was found.
Namely, out of 492 eyes with high myopia that were
examined and monitored for 5 years, new defects in
the visual field appeared in 13.2%. The incidence of
myopic eye defects was significantly higher in eyes
with an elliptical disc than in eyes with a circular pa-
pilla. Temporal and nasal defects were identified in
these eyes. Among eyes with significant visual field
defects, temporal defects were found in 61.5% of eyes
with a circular disc, 75% of eyes with an elliptical
disc, and 68.2% of eyes with a slanted papilla.
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Because visual field defects progress in myopia, myopia
has been found to be a high-risk factor for visual field
errors, and these eyes should be examined once a year.

Conclusion

1.

There was a significant difference between the exa-
mined and the control group in terms of changes
in the visual field;

In the performed cross tabulation between the height
of myopia and the degree of changes in the visual
field, there was a significant difference.

Conflict of interest statement. None declared.
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Abstract

Introduction. Degenerative hip diseases are among
the most common musculoskeletal disorders. After de-
cades of progress and development, total arthroplasty
of the hip (THA) as surgical intervention has become
one of the most frequently performed surgical intervene-
tions in orthopedics. A number of surgical approaches
are used to implant THA, each of them has its own unique
advantages and disadvantages, but all can be safely and
successfully used to implant a total hip replacement.
For this reason, surgeons are advised to choose the
approach they are most confident with and have the
greatest experience.

Aim. The aim of this study was to determine the com-
plications from the posterior approach to the hip fo-
llowing a total hip arthroplasty and reducing their rate
in the next surgeries.

Methods. The study was set up with a retrospective ana-
lysis of patients treated surgically during the period
from January 2018 to January 2020. A total of 30 patients
clinically and radiologically diagnosed with a degene-
rative hip disease were surgically treated at the University
Clinic for TOARILUC (Clinic for Traumatology, Ortho-
pedic Diseases, Anesthesia, Reanimation, Intensive Care
and Emergency Centre). All patients were aged 50 to 70
years, without any comorbidities and were surgically
treated with a conventional posterior approach.
Results. From a total of 30 patients, only one of them
who had undergone on a surgery for a total hip re-
placement due to osteoarthritis, experienced dislocation
of the prosthesis two weeks after the surgery. The pa-
tient was treated with a conservative method. The se-
rum value of the enzyme creatinine kinase before and
after surgery in this patient as well as in all patients
treated with posterior approach presented a statistically
significant difference (p<0.0001), which was an indi-
cator for muscle damage.

Correspondence to: Aleksandar Trajanovski, University Clinic for
Traumatology, Orthopedic Diseases, Anesthesia, Reanimation, Intensive
Care and Emergency Centre, 1000 Skopje, R. N. Macedonia; E-mail:
dr_trajanovski@yahoo.com

Conclusion. Although posterior approach to the hip
has many advantages, it has also a high risk of dis-
location. Dislocation of the hip is considered to be the
second leading cause for arthroplasty failure after
loosening. However, further research including a larger
series of patients is needed in order to reach a definitive
conclusion about the advantages and disadvantages of
this surgical approach.

Keywords: total hip arthroplasty, posterior approach,
dislocation

AncrpakTt

Bogen. JlereHepaTuBHHTE 3a00JTyBamkba Ha KOJKOT CE
€HU Ol HajYeCTHTS HapyIIyBama Ha MYCKYJIHO-CKe-
JICTHUOT cUCTeM. [0 HEKOJIKYy NEICHHU HAIMpPeIOK U
pa3Boj, TOTaJHaTa apTPOILUIACTHKA HA KOJIKOT KaKO XH-
pyplliKa WHTEPBEHIIMja CTaHA €HA O]l HAjueCTO M3Be-
IyBAaHUTE XUPYPIIKM HHTEPBEHIMM BO OpTOIEaWjaTa
MIMPYM CBETOT. ['oneM Opoj XMPYPIIKH HPUCTANH Ce
KOPHUCTAT 32 UMIUIAHTHPamhe Ha TOTATHA CHIOMPOTE3a
Ha KOJIK, CEKOj OJ1 HIB MMa CBOHM YHUKATHH MPETHOCTH
¥ HEJIOCTaTOIM, HO CUTE MOXaT 0e30€HO U YCIEIIHO
na ce mpuMmeHat. [lopanu oBaa mpudYHHA, HA XHPYP3H-
TE MM Ce MpernopavyBa aa u30depaT MpPHUCTaIl Co KOj ce
HAjCUTYPHH U UMaaT HajroJIeMO UCKYCTBO.

en na cryaujara. Jla ce yTBpAaT KOMILTUKAIIMHATE
IIPY IMIDIAaHTHPAEhEC Ha TOTANHA SHIOMPOTE3a CO 3a1eH
HpHcTal, co 1 Ja ce HaMalk HUBHATa CTalka BO
CJICHUTE OTICPALIHH.

Metonu. Ctyamjata € oIl peTpOCIIEKTHBEH KapaKkTep 1
BO HEa C€ BKIIYYEHU IALIMEHTH XUPYPIIKUA TPETUPAHU
BO TIepuoJI0T o7 janyapu 2018 roguna no janyapu 2020
romuHa. BrymHO 30 manyeHTH KITMHIYKA U PaJIdoIIONIKA
IIMjarHOCTUIMPAHN CO JICTCHEPATHBHO 3a00ITyBamk-¢ HA
KOJIKOT (KOKCapTpO3a) ¢ XUPYPIIKH TPETUPAHH, a TI0-
TOA CIICJICHH W CBATyUpPAHN Ha YHHUBEP3UTECTCKATA KITH-
muka 3a TOAPUIIVYL] (Kimauka 3a Tpaymaromnoruja,
Opronencku 6onectu, Anecresuja, Peanumanuja, Mu-
TCH3UBHO JICKyBamke U YpreHTeH neHrap). [lanuenTu-
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Te ce Ha Bo3pacT of 50 g0 70 roguHu 6e3 KOMOpPOU-
JIUTETH U CC XUPYPIIKU TPETHPAHU CO KOHBEHIIHOHA-
JICH 3aJICH TPHUCTAIl.

Pesyararu. On BxymHo 30 manueHTH Kou 6ea Xupyp-
KW TPETHPAHU MOpAIU KOKCApTpo3a, Kaj caMo eleH
O]l HUB HACTaHa JUCIIOKAllMja Ha IpoTe3ara JIBe Helle-
M 1o omepanujara. [lanmenToT Oemie TpeTUpaH KOH-
3epBaTUBHO, CO HEKPBaBa OJAHOCHO 3aTBOPEHA PEIIO3H-
uuja. CepyMckara BpeJHOCT HA €H3UMOT KpeaTHH KHu-
Haza Tpej W 10 omeparyjaTa Kaj Ipe3eHTUPaHUOT Ima-
UEHT W IejaTa Tpyna Ha HalueHTH TPETHPAHH CO
3aJIcH TPUCTAll UMa CTaTUCTUYKA CHUTHU(HUKAHTHOCT
co p<0,0001, mITO € UHAMKATOP 32 OIITETYBAKHE HA MYC-
Kyaute. Vako 3aIHHOT IpHCTaIl IMa MHOTY IIPETHOCTH,
BOJIM M KOH TIOTOJIEM PHU3HK 3a Juciokarmja. [lotpeOHn
HU CE JIOTIOJIHUTEITHN UCTPAXKyBarha O] MOTOJIEMH CEPUU
Ha TAaHeHTH 32 J]a ce JOHece NePUHUTHBEH 3aKIyI0K
3a TMPEIHOCTUTE U HEJAOCTATOIMTE HAa OBOj XHUPYPIIKU
MPUCTAIL.

Kuayynu 300poBu: TOTamHa apTPOILUIACTHKA HAa KOJK,
3aJieH IIpUCTAIl, AUCIOKaluja

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 osteo-
arthritis of the hip and its prevalence is expected to in-
crease in the coming decades [3-5]. The founder of mo-
dern total hip arthroplasty (THA) was Charnley in 1950
[6,7]. After decades of progress and development, this
surgical intervention has become one of the most fre-
quently 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].

A number of surgical approaches are used to implant
THA, but the most commonly used are posterior app-
roach, direct lateral approach, and direct anterior app-
roach. Each approach has its own unique advantages
and disadvantages, but all can be safely and success-
fully used to implant a total hip replacement. Convin-
cing, high-quality studies comparing different approaches
are currently lacking. For this reason, surgeons are advi-
sed to choose the approach they are most confident
with and have the greatest experience.

Among the most common early complications follo-
wing total hip arthroplasty and posterior approach to
the hip is dislocation of the prosthesis, which repre-
sents number 1 short-term complication that requires
revision in the first 2 years [12,13]. The most common
type of dislocation is posterior and it occurs when the

femoral head moves out from the acetabular compo-
nent for any reason. Leg shortening with external or
internal rotation combined with a pathologic and pain-
ful telescoping of the limb are the typical signs of dis-
location. More often patients report onset of pain with
a kind of snapping feeling, unable to walk or load the
affected leg. Our diagnosis is based on a physical exam
and radiology findings.

The aim of this study was to determine the complications
from the posterior approach to the hip following total
hip arthroplasty and reducing their rate in the next surgeries.

Material and methods

Patients and treatment

The study was set up with a retrospective analysis of pa-
tients treated surgically during the period from January
2018 to January 2020. A total of 30 patients clinically
and radiologically diagnosed with a degenerative hip
disease were surgically treated at the University Clinic
for TOARILUC (Clinic for Traumatology, Orthopedic
Diseases, Anesthesia, Reanimation, Intensive Care and
Emergency Centre). All patients were aged 50 to 70 years
without any comorbidities and they were surgically
treated with conventional posterior approach.

Surgical procedure of the posterior approach

Patients are positioned on the unaffected side. The skin
incision is made distally and laterally to the spina iliaca
posterior superior to the lateral end of the great trochanter
and a curve in the direction of the muscle fibers of the
m. gluteus maximus and then descends to the femur by
about 10 cm. With this incision we expose the gluteal
fascia and the tractus iliotibialis. The deep fascia is
then cut vertically. The muscles that converge on the
great trochanter from top to bottom are: m. gluteus me-
dius, m. piriformis, m. obturator internus, m. gemelli
superior et inferior, m. quadratus femoris and the upper
end of m. adductor magnus. The posterior border of the
m. gluteus medius is then identified, the great trochanter
is incised so that the detached part involves the inser-
tion of the following structures: m. quadratus femoris,
m. obturator internus together with the inferior and
gemelli superior, m. piriformis and posterior third of
m. gluteus medius fibers. The osteotomy extends from the
junction of the posterior third and anterior two-thirds
of the lateral edge of the great trochanter, obliquely and
downward, posteriorly to the femur. Arthritic femoral
head is cut off with a bone saw, then we prepare the
acetabulum for its acetabular cup by using a reamer to
grind down and shape the socket in which we place the
acetabular cup, made from titanium. After that we put
acetabular insert/liner which will facilitate smooth
movements within the new joint. We rime the femur
and we insert the prosthetic femoral stem in it. The next
step is reposition, followed by closure of layers.
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Statistical analysis

All results were analyzed with the program Statistics 8
for Windows, and the results are displayed graphically
and in a spreadsheet. Methods of descriptive statistics
were used, such as non-parametric and parametric sta-
tistical analyses. Percentage and structure were deter-
mined for attribute series. The relationship between
two samples with numerical features were determined
by Pearson correlation coefficient (p). Differences bet-
ween two independent numerical samples were deter-
mined by t-test for independent samples. Levels of pro-
bability for the realization of the null hypothesis, which
were used in accordance with international standards
for biomedical sciences, were 0.01 and 0.05.

Results

All 30(100%) patients were treated with a posterior app-
roach. The mean age of patients was 71 year. Figure 1
presents distribution of patients according to gender,
female being prevalent. Most of the patients (60%)
had normal BMI (18.5-24.9) (Figure 2).

Distribution of patients according gender

= female » male

Fig. 1. Distribution of patients according to gender

Distribution of patients according to BMI

60%
I :
18.5-24.9 25-29.9

Fig. 2. Distribution of patients according to BMI.

The mean value of preoperative creatinine kinase was
94.3 U/L and postoperative value was 3442 U/L
(Figure 3). Then, we used t-test for determining the
value of preoperative and postoperative creatinine
kinase. We found an extremely statistically significant
difference (p<0.0001), and 95% confidence interval of
this difference was from -3761.98 to -2933.28.

The average operative and postoperative surgical
drainage of blood was 461 ml. All of the patients
(100%) received one unit of blood after surgery. The

Distribution of patients according mean value of
Creatine Kinase
3442

1000 94.3

preoperative CK postoperative CK

Fig. 3. Distribution of patients according to creatinine kinase

majority of patients (70%) were diagnosed with coxar-
trosis lat. sinister (Figure 4).

Distribution of patients according to time of hospital-
lization is presented in Figure 5.

Distribution of patients according to diagnosis
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Fig. 4. Distribution of patients according to diagnosis

Distribution of patients according to time of
hospitalization
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Fig. 5. Distribution of patients according to time of
hospitalization

In all of the patients Harris hip score was measured on
the first preoperative day, on the 30" postoperative
day, 6 and 12 months after the surgery. Visual Analogue
Scale (VAS)-pain quantification scale was used before
the surgery, 30 days, 6 and 12 months postoperatively.
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Distribution of patients according Harris hip score
on 30 postoperative day
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Fig. 6. Distribution of patients according to Harris hip score
on 30" postoperative day
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Fig. 7. Distribution of patients according to Harris hip score
at 6 month postoperatively

Distribution of patients according to Harris hip score on
12 postoperative month
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Fig. 8. Distribution of patients according to Harris hip score at
12 month postoperatively

Distribution of patients according to VAS scale
preopertive
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Fig. 9. Distribution of patients according to VAS scale
preoperatively

Distribution of patients according to VAS scale on 30
postoperative day
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Fig. 10. Distribution of patients according to VAS scale on
30" postoperative day

All patients (100%) had Harris hip score <70 on the
first preoperative day. Figure 6 shows distribution of
patients according to Harris hip score on the 30" post-
operative day.

Distribution of patients according to Harris hip score at
6 and 12 months postoperatively is presented in Figure 7
and Figure 8.

According to VAS scale preoperative patients had sco-
re 8 to 10 (Figure 9).

Distribution of patients according to VAS scale on the
30™ postoperative day is presented in Figure 10.
Assessment of pain according to VAS scale at 6 and
12 months postoperatively showed 0 score (no pain) in
all patients.

The mean value of preoperative D-dimer was 469 and
postoperatively 3101. We used t-test to determine the
value of preoperative and postoperative D-dimers. We
found an extremely statistically significant difference
(p<0.0011), and 95% confidence interval of this diffe-
rence was from -4255.17 to -1129.49 (Figure 11).

Distribution of patients according to mean value of
DDimer
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Fig. 11. Distribution of patients according to mean value of D-
dimers

From the total of 30 patients, only one who had under-
gone a surgery for total hip replacement due to osteo-
arthritis, complained on a severe pain and snapping
feeling on the affected hip two weeks after the surgery.
Clinical exam and radiology findings revealed disloca-
tion of prosthesis, and the patient was admitted to our
Clinic for conservative treatment with a closed reducetion.
As we previously mentioned, in all patients we measu-
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red serum level of the enzyme creatinine kinase before
and the day after surgery. The serum value of the enzyme
in this patient before surgery was 89, while after sur-
gery 4893, which was an indicator for muscle damage.

Discussion

Dislocation is an often expected complication from total
hip arthroplasty and it is considered to be the second
leading cause of arthroplasty failure after loosening [14].
In the literature the rate of dislocation varies between
0.16 and 9.5%, moreover, the frequency tends to in-
crease with the follow-up of patients and some authors
report rates of 22% after one year follow-up [15-17].
Main causes for dislocation after THA may be: laxity
of the hip joint for any reason, improper choice of the
head-neck length ratio which leads to shortening of the
neck length, but the most common mechanism of dislo-
cation is impingement [18]. Scar tissue, capsular tissue
or osteophytes on both sides can also cause dislocation
or displacing the head to anterior or posterior. Also, po-
sitional dislocation might occur due to the movements
of the patients, when they position their leg into inse-
cure position, especially during the first month after
implantation. Technical errors also have their role in
dislocation, neuromuscular disorders with pathologica-
Ily increased muscle tension such as Parkinson’s disease,
epilepsy and cerebral palsy and surgeons must pay atten-
tion while operating patients with such conditions.
Traumatic displacement, obesity, developmental dys-
plasia of the hip, may facilitate this condition [19].
Even though posterior approach to the hip has many
advantages, it also increases the risk of dislocation. Some
of the researchers suggest that this increase rate might
be attributed to the inadequate acetabular exposure and
malposition of the acetabular component.

A classification system for THA dislocation was pro-
posed in order to select the proper treatment, and it is
based on component position and soft tissue balance,
but still it is not in a widespread use [20].

Treatment options for dislocation following THA include
non-surgical and surgical treatment. If the dislocation
occurs within the first 3 months after the arthroplasty,
they are managed by closed reduction, and there is a
risk of re-dislocation due to the disruption of the for-
ming soft tissue envelope. If the dislocation occurs 5
weeks after the surgery, the re-dislocation risk is even
higher [21]. The majority of patients can be treated su-
ccessfully in a closed manner such as in our case. On
the other hand, surgical treatment is mandatory for those
patients with persistent instability following non-surgi-
cal treatment and for those having the malposition com-
ponent. Capsular repair during revision surgery may be
effective. Surgical treatment for recurrent dislocations
may include: constrained component, revision arthro-
plasty or trochanteric advancement. Revision surgery
is effective in preventing new dislocation and before

the surgery; imaging studies should be made to deter-
mine the exact position and orientation of the different
parts of the replacement, because one or more of them
may need to be reoriented or completely exchanged.
Also, for the success of the surgery the proper healing
of the soft tissue around a revised hip is important.
Patients are instructed to take hip precautions, which
means avoiding various maneuvers based on the type
of the surgery they had.

Conclusion

Despite all of its advantages like adequate visualiza-
tion of acetabulum, good cup orientation, proper aceta-
bular preparation and sciatic nerve protection and assess-
ment, the posterior approach has a high risk of disloca-
tion and possible need for a revision surgery. Studies
have revealed that if proper soft tissue reconstruction is
performed, short rotator reparation with intra-osseous
suture to greater trochanter, dislocation rate following
the posterior approach could markedly reduce. However,
further research including a larger series of patients is
needed in order to reach a definitive conclusion about the
advantages and disadvantages of this surgical approach.
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Abstract

Introduction. Rheumatoid arthritis (RA) is an infla-
mmatory arthritis that affects 0.5 to 1% of the general
population. The risk of vertebral fractures and hip frac-
tures is much higher in patients with RA than in those
with primary osteoporosis (OP). This is due to the se-
verity and activity of the disease in patients with RA,
low BMI (body mass index), age, glucocorticoid (GK)
use, and the duration of the disease.

Aim. To evaluate the prevalence of vertebral fracture in
postmenopausal patients with rheumatoid arthritis on glu-
cocorticoid therapy and their association with risk factors.
Methods. 92 patients were analyzed, all of whom we-
re recorded for osteoporosis evaluation with a dual-
energy x-ray absorptiometry -DXA scan, with built-in
software for assessment of VF, VFA (Vertebral Frac-
tures Assessments).

Results. The prevalence of vertebral fractures in post-
menopausal patients with RA is 63%. In 58 patients,
the vertebral fractures are reduced by 2 degrees (height
is reduced by 25 to 40%) 58.6%, mild fracture (loss of
vertebral height from 20 to 25%) with 31.1% and se-
vere fracture (height reduced by more than 40%) with
10.3%. In patients due to GC therapy, VF are more
frequent, smoking is one of the most significant risk
factors, while an increased BMI reduces the risk of
developing these fractures.

Conclusion. In all patients with RA, especially those
on chronic therapy with GC, it is necessary to evaluate
osteoporosis and determine the bone density of the
vertebral bodies by means of VFA, to enable early, ti-
mely detection and prevention of vertebral and non-
vertebrale fractures.
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for Rheumatology, 1000 Skopje, R. N. Macedonia; E-mail:
majajurukovska@yahoo.com

Keywords: Rheumatoid arthritis, prevalence, vertebral
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AOcTpakT

Bosen. Pesmarounnuor aptputic (RA) npercraByBa
BOCIIAINTENICH apTpUTHUC, KOj 3adaka 0,5-1% ox om-
mTaTa nomyiaanyja. PU3UKOT o HacTaHyBame Ha Bep-
TeOpanHu (ppakypu U (QpakTypu Ha KOJKOT CE MHOTY
MTOYCCTH Kaj MaIeHTuTe co RA OTKOJIKY Kaj OHHE CO
npumapHa octeonoposa (OP). Toa ce momxu Ha Te-
JKUHA M aKTUBHOCT Ha 0oJjiecTa Kaj maiueHTuTe co PA,
Hu30k BMI (nHnmekc Ha TenecHa maca), BO3pacT,  yIoT-
peba Ha rimkokoptukouan (GK) kako u BpemeTpacwme
Ha OonecTa.

Hea. [la ce youn npeBajieHIaTa Ha BepTeOpaiIHu (ppak-
Typa Kaj HMOCTMEHOIAY3aIHH MAIUEHTKA CO pPEeBMa-
TOUJICH apTPUTHC Ha TIIMKOKOPTUKOMIHA Tepamnuja u
HUBHATA IMOBP3aHOCTA CO pU3UK (pakTopwuTe.

Mertoau. bea aHamm3upanu 92 TaIMeHTH, Kaj CHTE
Oelre HaNIpaBeHO CHUMAKE Ha €Ballyallfja Ha OCTEO-
1opo3aTa Cco amapaT 3a ABOjHO-EHEpreTcKa X 3payHa ar-
copbormomerpuja-DXA cken, co BrpageH copTeep 3a po-
ieika Ha VF, VFA (Vertebral Frctures Assessments) .
Pesyararu. IlpeBanennara Ha BepreOpamHu ¢paxTy-
pH Kaj TIOCTMEHOTIAy3HHUTE MAIMeHTKH co RA m3Hecy-
Ba 63%. Kaj 58-te marmenTku BeprebpamauTe G-pu ce
CO HaMalyBambe 0] 2 CTeNeH!- (BUCHHATA © HAMAllCHA
3a 25 no 40%) 58.6%, necHa ¢pakrypa (TyOeme Ha BU-
cuHara Ha npuuieHoT oa 20 1o 25%) co 31.1% u Tew-
Ka (¢pakTypa (BHCHHATa ¢ HaMaJieHa 3a MOBEKe Off
40%) co 10.3%. Kaj nmanueHTKkuTe IOpaau Tepammja co
GC peructpupana e 3auectena mojasa Ha VF, myme-
BETO € C/IeH O/ MO3HAaYajHUTe (PAaKTOpU HA PHU3HK,
Joneka 3rosemeHHoT BMU ro HamanyBa pU3UKOT Of
pa3Boj Ha OBHE (PPAKTYpH.
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3akay4ok. Kaj cure nmanuentku co RA ocobeHo oHne
KOM ce Ha xpoHu4Ha Tepamuja co GC, morpebHo e na
ce CIIPOBEAyBa eBalyalllja Ha OCTEONopo3aTa U ojpe-
JlyBame Ha KOCKEHATa I'YyCTHHA Ha MPIUICHCKHUTE Teja
co oMot Ha VFA, 3a 1a ce 0BO3MOXH paHO, HaBpe-
MEHO JIETCKTHPALE U MIPEBEHUPAHE HA BepTeOpaTHU U
HeBepTeOpaHU (PAKTYPH.

Kiryunu 300poBH: peyMaTouIIcH apTPHUTHC, MPEBAJICHIIA,
BepTeOpanmau pakTypu

Introduction

Rheumatoid arthritis (RA) is an inflammatory disease
that affects 0.5-1% of the general population [1]. The
risk of incidence of vertebral fractures and hip fractu-
res is much higher in patients with RA than in those
with primary osteoporosis (OP)[2]. This is due to the
severity and activity of the disease in patients with
RA, low BMI (body mass index), age, glucocorticoid
(GK) use, as well as the duration of the disease [3,4].
Vertebral fractures (VFs), which are one of the most
common complications of OP, are associated with chro-
nic back pain, kyphosis, decreased lung function, immo-
bility, and may even lead to lethal outcome in patients
[5]. The presence of one vertebral fracture increases
the relative risk of future VFs as well as incidence of
non-vertebral fractures (non-VFs). These complications
of OP may occur regardless of the bone mineral densi-
ty-BMD [6]. Osteoporosis, including the increased risk
of VF and non-VF, has a negative impact on the quali-
ty of life in the patients with RA and represents a
serious health and socio-economic issue [7-10].

Aim

The aim of this study was to evaluate the prevalence
of vertebral fracture in postmenopausal patients with
rheumatoid arthritis on glucocorticoid therapy and
their association with risk factors.

Material and methods

This was an analytical cross-sectional study, perfor-
med in the period of one year-from March 2019 to
March 2020, which included 92 patients who met the
revised ACR criteria of rheumatoid arthritis [11]. The
subjects were treated at the outpatient department and
hospitalized at the University Clinic for Rheumatology
in Skopje. They were postmenopausal women from 50
to 80 years old, with menopausal status of more than
>2 years, who had not been previously treated with bis-
phosphonate therapy. For all subjects with RA, treat-
ment with various NSAID and/or disease-modifying
antirheumatic drugs (DMARDS) was allowed, as well
as therapy with glucocorticoids. The subjects that were

in the functional class 4 according to Steinbrocher we-
re not enrolled in the study.

The demographic data and disease characteristics in all
92 subjects were taken by anamnesis and clinical exa-
mination by a rheumatologist. The number of tender
and swollen joints was assessed. The anamnesis and
status provided valid information about the age, body
weight, body height, disease duration, used glucocorti-
coid therapy at the time of enrollment and in the pre-
vious 12 months, current smokers, family anamnesis
of hip fracture as well as data on existence of patient's
previous fracture.

Exclusion criteria for the study were: acute and chro-
nic infections coinciding with RA, liver, kidney, lung
or hematologic diseases, diabetes, diseases of thyroid
and parathyroid gland, diseases of adrenal gland, all
types of hormone replacement therapy in postmeno-
pausal women, bisphosphonate therapy, psychiatric and
neurologic diseases.

Bone mineral density was determined by a device for
dual-energy x-ray absorptiometry-DXA scanner, “Lunar
iDXA”, manufactured at GE, with VF assessment by
the method of VFA (Vertebral Fracture Assessment).
The bone loss was expressed in T-score defining the
deviation of bone density in standard deviations (SD),
compared to that in young healthy women. The DXA
scanner is located at the University Clinic for Rheuma-
tology, Skopje.

Vertebral fractures were determined by means of VFA
with built-in software of the DXA scanner. Vertebral
fracture assessment (VFA) is a method of imaging the
thoraco-lumbar spine by means of bone densitometer
and represents a fast and simple procedure, connected
with low exposure to radiation and has good capability
of detecting vertebral fractures [12].

The radiation dose for the patient is much lower com-
pared to the standard x-ray (3 uSV of T4-L4 in VFA,
and 600 uSV for standard x-ray of the lumbar spine).
After the imaging, there is a manual or automatic setting
of the VFA image, and the result is expressed in per-
centages, i.e. a Genant semi-quantitative method is used
[13]. When using the semi-quantitative assessment
technique, three degrees of bone loss are determined.
At degree 1-mild loss of bone mass, meaning loss of
vertebral body height from 20 to 25%. Medium loss of
bone mass, degree 2, is characterized by a decrease of
vertebral body height by 25 to 40%. Severe loss of bo-
dy mass, degree 3, occurs when the vertebral body
height is decreased by more than 40%. Every loss in ver-
tebral body height of more than 20%, i.e. 4 mm of the
standard height is considered as vertebral fracture [14].
The C-reactive protein (CRP) with normal values of
<5 mg/L was assessed. This biochemical analysis was
performed at the Immunological Laboratory of the Uni-
versity Clinic for Rheumatology.

Disease activity assessment was made by using the
index DAS 28 score (Disease Activity Score). The value
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of DAS 28<3.2 points out to inactive RA, values bet-
ween 3.2 and 5.1 are characteristic for moderate activi-
ty of RA, and values >5.1 point out to active rheuma-
toid arthritis [15].

For determining the functional capacity of the patients
with RA, the following was used: Questionnaire for
functional capacity assessment of a patient with RA
(Health Assessment Questionnary-HAQ). Patients com-
pleted the questionnaire independently within the pe-
riod of only 5 minutes. This questionnaire contains eight
sets of questions of different everyday life domains, with
a multiple choice of four possible answers: "without
any difficulties, with difficulties, with somebody's help, |
cannot”. Point count is as follows: without any diffi-
culties=0 points, with difficulties=1 point, with some-
body's help=2 points, | cannot=3 points. The total
number of points was determined for each patient.
Then, the highest scores of each of the mentioned ac-
tivities were summed up and divided by 8. In that way
the functional capacity index was obtained, which was
between 0-3 points (3 points means the worst) [16].
The criteria of the basic Good Clinical Practice, Law on
Healthcare and Law on the Protection of Patients' Rights
of the Republic of North Macedonia were respected
during the research. The ethical principles of the Dec-
laration of Helsinki of the World Medical Association,
the Belmont Report and UNESCO's Universal Declara-
tion on Bioethics and Human Rights were adhered to.
The statistical analysis was performed in the statistical
program STATISTICA 10.0. The attributive statistical
series were analyzed by determining the relation coeffi-
cient, ratios, rates, and by determining the statistical
significance between the differences revealed-Fisher
Exact 2 tailed test. The numerical series were analyzed
by measures of central tendency and by measures of
data dispersion. In the numerical series with no deviation
from the normal distribution, the significance of the
difference was tested with t-test. For Cl (confidence
interval 95% CI), statistical significance at the level of
error lower than 0.05 (p) was defined. The results are
presented in tables.

Results

A total of 92 postmenopausal patients with rheumatoid
arthritis were enrolled in the study. Patients were divi-
ded in two groups: with and without vertebral fractu-
res. The average age of patients with vertebral fractu-
res was 63.6+8.4 years and was higher compared to
the average age of patients without vertebral fractures
which was 59.316.1; the difference in percentage was
statistically significant for p<0.05

The prevalence of vertebral fractures in the research
group of postmenopausal patients with rheumatoid
arthritis was 63%.

Most of the fractures in 58 patients were reduced by 2
degrees (the height was reduced by 25 to 40%)-58.6%,
mild fracture (loss of vertebral height from 20 to 25%)
-31.1% and severe fracture (height reduced by more
than 40%)-10.3% (Table 1).

Table 1. Prevalence of vertebral fractures

VFA /degree No %
None 34 37.0
Mild fracture 18 195
Medium fracture 34 37.0
Severe fracture 6 6.5

Body mass index (BMI) was 27.5 in patients with ver-
tebral fractures compared to 30.4 in patients without
vertebral fractures. The difference was significant
(P=0.0156) and suggested that patients with better
nutrition and bigger body mass had a smaller risk of
developing OP and VF, probably because of the tissue
hormones that produce the fatty cells in the organism.
BMD (g/sm?) in patients with vertebral fractures was
insignificantly lower than the values in patients without
vertebral fractures (1.01 versus 1.04, p=0.3111).
Smoking as a risk factor showed to be one of the most
significant risk factors in our study. 79.3% of patients with
vertebral fractures were smokers compared to 16.7%
of those without vertebral fractures; the difference was
highly significant (p=0,000). Rheumatoid arthritis was
active in patients without vertebral fractures with ave-
rage DAS of 4.9 and average HAQ result of 1.4,
Rheumatoid arthritis was also active in patients with
vertebral fractures with average DAS of 4.6 and ave-
rage HAQ result of 1.6. In both groups of patients, the
average value of DAS was between 3.2 and 5.1, which
pointed out to a moderate activity of rheumatoid arthritis.
The HAQ-functional capacity in both groups was good.
There was no statistically significant difference in the
activity of the disease in both investigated groups,
with and without vertebral fractures. This is due to the
cross-section made in patients, as it is an older group,
postmenopausal, whose duration and severity of the
disease in the first years cannot be taken into conside-
ration, which on average starts at a younger age and is
most active the onset of the disease. 79.3% of patients
with vertebral fractures were RF positive, compared to
70.6% of patients without fractures.

All patients with vertebral fractures were taking corti-
costeroids-100.0%, but the group with vertebral fractu-
res was bigger than that without vertebral fractures, and
the difference was significant (Pearson Chi-square:
10.9494, df=1, p=.000936).

No significant differences between the serologically
positive and negative patients (RF status) were regis-
tered, and there was no significant difference in the
functional capacity in both groups and in CRP values
as a nonspecific indicator of the inflammation at the
moment of examination (Table 2).
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Table 2. Basic characteristics

Characteristics with vertebral ~ without vertebral  p-value
N=92 fractures N=58 fractures N=34

age, meanzstand. dev 63.618.4 59.3+6.1 0.0110
BMI,meantstand. dev. 27.545.6 30.4+4.2 0.0156
DAS28, meantstand. dev. 4.6+£0.5 49+1.7 0.2115
CRP, meanzstand. dev. 21.9429.0 16.4+12.9 0.2723
HAQ, meanzstand. dev. 1.6+0.5 1.4+0.5 0.0673
BMD (g/sm2) 1.01+0.1 1.04+0.1 0.3811
RF positive No (%) 44(75.9) 24(70.6) 0.5762
smoker yes, No (%) 46(79.3) 6(16.7) 0.0000
cortico. yes, No (%) 58(100.0) 28(82.4) 0.0010

Discussion

Vertebral fractures are the most frequent, but rarely
recognized complications which occur in patients with
rheumatoid arthritis [6]. Spinal radiography is a gold
standard in the diagnostics of vertebral fractures, but
the tool for determining the VF incorporated in the
DXA scanner represents a possibility for faster diag-
nostics and prevention of vertebral fractures in patients
with rheumatoid arthritis. The lower price and the smaller
dose of radiation make this method more accessible
and safer for patients. In our study, the prevalence of
vertebral fractures was 63%. The large percentage of pre-
sence of vertebral fractures was due to the age group of
our patients which was 63.6 £8.4 as well as the use of
GK compared to the study of EI Maghraoui et al. [14],
where 36% VF had been detected and lower age of pa-
tients was 49.4 years. Also, in the study of Mochamed
et al., the presence of VVF occurred in a smaller percen-
tage, but the average age in those patients was signifi-
cantly lower-43.11 years of age [12]. The study of Laan
RF et al. showed that 9.5% of bone density of the ver-
tebral trabecular bones was lost in the period of only
several weeks of therapy at a daily dose of 7.5 mg pred-
nisolone equivalent [25]. Therefore, the relation of patients'
age with the presence of VF was clear in our subjects,
as well as the administration of glucocorticoids.

In our study, the body mass index (BMI) was 27.5 in
patients with vertebral fractures compared to 30.4 in
patients without vertebral fractures. The difference was
significant, and such difference was also found in the
study of El Maghraoui et al. [14]. In recent times there
have been opposed experiences and opinions that the
obesity and the fatty tissue do not reduce the risk of
osteoporosis and fractures [24]. In our study, 79.3% of
patients with vertebral fractures were smokers compared
to 16.7% of those without fractures. The difference was
significant, which showed that smoking was a signifi-
cant risk factor for patients with RA. In the study of
Abdellah ElI Maghraoui et al. it was proved that the
disturbed physical activity, which was a result of high
values of DAS andfor HAQ,, may result in an increased
possibility of injuries, which were the main reason for
fractures in women with RA [14]. Disease activity in
patients with RA is connected with an increased gene-
ralized loss of bone mass, most probably because of

the increased release of cytokines that lead to bone re-
sorption, such as IL-1, IL-6, TNF-a IFN-g. There are
clear associations between the inflammatory cytokines
and the bone loss, understanding the role of involve-
ment of the inflammatory cytokines in the bone loss.
RANK is a member of the TNF family, pressed by the
osteoclasts and their predecessors. By connecting with
its receptor-RANK of osteoclast precursors, RANKL
controls the differentiation, proliferation and survival
of the osteoclasts [17]. Osteoprotegerin (OPG) is a na-
tural inhibitor of RANKL. RANKL through the lympho-
cytes and the synovial fibroblasts may mediate in the
loss of bones which is connected during inflammatory
condition as the rheumatoid arthritis. Discovery of the
RANK-RANKL-OPG pathway and its implications in
the pathogenesis of OP provides possibility for new
therapies at molecular level in order to increase the bo-
ne strength [18]. In our study, although the disease was
with a moderate activity, we had a significant percen-
tage of presence of vertebral fractures which was pro-
bably due to the age of our subjects, the GK treatment,
and also the fact that they were postmenopausal patients.
No significant differences were registered between the
disease activity, rheumatoid factor, functional capacity
assessment and CRP of patients with and without ver-
tebral fractures.

Spine fractures are the most frequent osteoporotic frac-
tures. They are important for timely detection, because
they are related to significant morbidity, mortality and
decreased quality of life [6,19,20]. By scanning the
thoraco-lumbar spine (T4-L4) by means of a bone den-
sitometer, which has a built-in software for VFA, the
detection of vertebral fractures is enabled even when
they are not clinically demonstrated [21]. Only one third
of VF may be detected and diagnosed by means of ra-
diography. Therefore, imaging with bone densitometer
and assessment of VF with VFA is necessary for their
discovery. Even when the x-ray fractures are present at
radiographies, they are often not recognized by the
radiologist and do not lead to diagnosis and appro-
priate treatment of osteoporosis [22,23].

Conclusion

In postmenopausal patients with RA who were at an
older age, and were receiving therapy with GC, more
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frequent occurrence of vertebral fractures was registe-
red. It is important to emphasize that subjects who were
treated with GC received small doses of glucocorti-
coids on average, but mostly for a longer period of
time, and that had RA, a disease which in itself is a
risk factor for osteoporosis. According to our results,
smoking was one of the more significant risk factors,
while the increased BMI reduced the risk of develop-
ment of such fractures. The group of patients with frac-
tures was significantly larger than the group without
fractures, and no significant difference was shown in
the disease activity in both groups at the moment of
the examination.

In all patients with RA, the well-controlled disease ac-
tivity was particularly important, which would contribute
to an increased physical activity as well as healthy
living habits. It is necessary to perform evaluation of
osteoporosis and assessment of bone density of the
vertebral bodies by means of VFA at certain time
intervals in patients who receive chronic therapy with
GC in order to provide early, timely detection and pre-
vention of both vertebral and non-vertebral fractures.

Conflict of interest statement. None declared.
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PHTHIRIASIS PALPEBRARUM
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Abstract

Phthiriasis palpebrarum is a rare ectoparasitic infesta-
tion of the eyelids and eyelashes caused by Phthirus
pubis. It occurs primarily in people who live in unfavo-
rable, overcrowded places and have poor hygiene habits.
A 45-year-old man came to our Clinic for an ophthal-
mological examination due to itching in his right eye
4-5 days ago. On the slit lamp examination, we noticed a
translucent yellowish-brown louse on the edge of the
upper eyelid of the right eye and about 10 eggs attached
to the lashes.

The paralyzed parasite and the eggs, after topical applica-
tion of pilocarpine hydrochloride 2%, proparacaine hyd-
rochloride 0.5% and vaseline (petroleum jelly) on the
lashes, were mechanically removed with forceps. One
week later, no lice or eggs were seen on the lashes.
Phthiriasis palpebrarum can be easily diagnosed by ca-
reful slit-lamp examination of the margins of the eyelids
and eyelashes. Mechanical removal with forceps is a sim-
ple, cheap and effective way to treat this parasitosis.

Keywords: Pthirus pubis, phthiriasis palpebrarum,
ectoparasitic infestation

Ancrpakr

Phthiriasis palpebrarum e petka exromapa3surapHa uH-
(ecranyja Ha OYHUTE Kallalld U TPENKUTE, NPEIU3BH-
kaHa ox Phthirus pubis. Ce jaByBa nipen ce, Kaj JIyfe KOu
KHMBeaT BO HEIOBOJIHH, IPEHACENeHH MecTa U MMaar
JIOIIN XMI'MEHCKU HABUKH.

45-rouIeH MaX ce jaBH Ha O TAIMOJIOIIKH HpeTJie
MOPajIM Yellamke Ha IECHOTO OKO, KO 3all0YHANIO Tpest
4-5 nena. Ha GMOMHUKpPOCKOIIOT 3a0eiexaBMe MOIYIpO-
SHpHA JKOJITCHUKaKO-KageaBa BOIIKA Ha paboT Ha Top-
HHUOT OYCH Karak Ha JeCHOTO OKO ¥ 10-ThHA jajia mpuir-
BPCTEHH Ha TpenkuTe. I10 JoKanHa amiukanuja Ha pi-
locarpine hydrochloride 2%, proparacaine hydrochloride
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for Eye Diseases, Skopje, Republic of North Macedonia; E-mail:
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0.5% m HaHecyBame Ha Ba3elIMH Ha TPENKUTe, mapa-
JIM3APAHUOT TAPA3HT U jajiiata 6ea MEXaHWIKH OTCTpa-
HetH co (opuenc. Exna Henena mojomHa, Ha TPEKUTE
He Oea 3a0emne)xaHu BOLIKY H jajua.

Phthiriasis palpebrarum moske ylecHO ma ce mujartoc-
THIHPA CO BHUMATEITHO OMOMHUKPOCKOIICKO UCIIHTYBAEHC
Ha paOoOBHTE HA OYHUTE KamalM U TpemkuTe. Mexa-
HUYKOTO OTCTPaHyBame CO (opIierc mpeTcTaByBa e-
HOCTaBeH, €BTUH 1 e()eKTUBECH HAYKMH HA JICKyBambe Ha
OBa IapasuTo3a.

Kayunn 360posu: Pthirus pubis, phthiriasis
palpebrarum, extomapasurapha nHdecramnuja

Introduction

Phthiriasis palpebrarum is a rare ectoparasitic infesta-
tion of the eyelids and eyelashes caused by Phthirus
pubis, also known as pubic lice [1-4]. It appears primarily
in people who live in unfavorable, overcrowded places

Fig. 1. Microscopic appearance of Phthirus pubis
(Source: Ozer AP, Kabatas UE, Gurkan A, Kurtul EB. Treatment
of phthiriasis palpebrarum mimicking conjunctivitis in a newborn.
Indian J Pediatr. 2016 Jul; 83(7): 730-731.)
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and have poor hygiene habits. Pthirus pubis is a crab-
like parasite with three pairs of legs, of which the second
and third pairs end in claws that allow it to attach to
the hair (Figure 1) [5].

The exact prevalence of phthiriasis palpebrarum is un-
known. Infestation with this parasite is most common
in people in the sexually active period, from 15 to 45
years of age [6].

Differentially diagnosed Phthiriasis palpebrarum may
resemble seborrheic blepharitis, eyelid eczema, sta-
phylococcal blepharitis, rosacea blepharitis, allergic
blepharoconjunctivitis [2,4,7-9].

Preauricular lymphadenopathy is seen in the case of secon-
dary bacterial infection of the eyelids or parasite bites [2].

Case report

A 45-year-old man came to our Clinic for an ophthal-
mological examination due to itching of the right eye,
which had started 4-5 days ago.

In the anamnesis, the patient gave information that 7
days ago he had returned from a trip abroad and stayed
in a hotel where the bed linen and towels were not clean.
Slit-lamp examination of the right eye showed the pre-
sence of Pthirus pubis, translucent yellowish-brown,
firmly attached to the upper eyelid margins, and about
10 eggs attached to the lashes (Figure 2). The slit-lamp
examination of the left eye showed a normal finding.
There was no irritation of the lids and conjunctival
hyperemia, nor any other pathology of the anterior and
posterior segments of both eyes. Visual acuity was nor-
mal in both eyes.

Fig. 2. Phthiriasis palpebrarum. Egg from the parasite Phthirus
pubis attached to the lashes of the upper eyelid

We applied a few drops of pilocarpine hydrochloride
2% in the right eye to cause paralysis of Pthirus pubis.
After five minutes, the parasite’'s movement was signi-
ficantly reduced, and it was removed with forceps.

After applying a local anesthetic-proparacaine hydrochlo-
ride 0.5% and applying vaseline on the lashes, we ca-

refully removed the eggs from the lashes on the upper
eyelid of the right eye with forceps. The patient was
advised to apply pilocarpine hydrochloride 2% twice a
day in the right eye and vaseline on the lashes. During
and after treatment, the patient was also advised to pay
special attention to personal hygiene and not to share
bedding and/or towels and clothes with other members
of his family.

At the follow-up examination 7 days later, no lice or
eggs were observed on the eyelids.

Discussion

Pthirus pubis is an arthropod and obligate human pa-
rasite belonging to the family Pthiridae and the genus
Pthirus [2]. The other two subspecies found in humans
are Pediculus capitis (head lice) and Pediculus corporis
(body lice) [6].

Pthirus pubis is a weakly active parasite [8], adapted
to live in the pubic region, but can also be found in
other parts of the body that are covered with hair.
Pthirus pubis feeds on blood, up to five times a day. It
cannot live longer than 24 to 48 hours away from his
host. The female lays three eggs a day on average, from
which young lice hatch on the seventh day. Pthirus pubis
cannot fly or jump, and therefore transmission is through
a direct physical contact between two individuals [10].
Sexual contact and parent-child interaction are the most
common forms of infestation [6]. Indirect transmission
of this parasite through towels, bedding or clothing is
less common. The main symptom is itchy eyelids due
to skin hypersensitivity to lice saliva [2]. Most often
from pubic hair, this parasitosis can spread to other
hairy parts of the body, such as the abdomen, chest,
axillary area, chin, as well as eyebrows and eyelashes
[9-11]. Accompanying localized or generalized itching
of the hairy parts of the body indicates an association
with phthiriasis pubis.

The small size (1.3-2 mm) and the transparency of the
parasite and its eggs make them barely visible, so it is
necessary to make a careful slit-lamp examination in
order to be able to diagnose this disease [10]. Phthiriasis
palpebrarum usually affects both eyes, very rarely one
eye. The upper eyelids are most often involved.
Clinical findings of phthiriasis palpebrarum include ble-
pharitis, accompanied by itching, rash and swelling of the
eyelids, follicular conjunctivitis, marginal keratitis, secon-
dary bacterial infection and, less commonly, cellulitis [10].
It is necessary to examine every contact of the patient
and if there is an infestation with this parasite to treat it.
To avoid reinfestation, disinfection of clothing and
bedding in heat >50° C for 30 minutes is recommended [1,7].
All sexual contacts and family members of a person
with phthiriasis palpebrarum should be evaluated for
the possible presence of phthiriasis pubis and phthi-
riasis palpebrarum and should be treated if necessary.
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Although manual infection of the infected hair of the
father or mother is the most likely mode of transmi-
ssion, when diagnosing phthiriasis palpebrarum in a
child, the physician should rule out sexual abuse as a
possibility [10].

There is no standard treatment. There are several diffe-
rent treatments, depending on the degree of infestation
and the age of the patient.

Cutting lashes is a radical technique. The affected lashes
can be epilated or the lice and eggs can be removed
mechanically [4].

Botulinum toxin A or pilocarpine 2% is used to paralyze
the parasite, which facilitates its removal, which can be
difficult in children and non-cooperating patients [2,10].
Altinsoy et al. presented a case of a 6-year-old boy
with phthiriasis palpebrarum, in whom, after topical
application of pilocarpine, anesthetic and vaseline, the
parasite and its eggs were removed with forceps [10].
This result is in agreement with ours.

Cryotherapy or argon laser photocoagulation can also
be used as an effective treatment in this disease [6].
Alternative and/or additional treatment includes lotion
or shampoo permethrin 1%, lotion malathion 0.5%, tea
tree oil, topically yellow mercuric oxide 1% and
fluorescein 20% [7,8,12-14].

Antiparasitic agents such as natural pyrethrins, pyre-
throids, and lindane may also be prescribed. Treatment
of affected hairy parts of the body with the use of topi-
cal antiparasitic agents and/or shaving is mandatory [2].

Conclusion

Phthiriasis palpebrarum can be easily diagnosed by
careful slit-lamp examination of the margins of the
eyelids and eyelashes. There are several modalities of
treatment, depending primarily on the degree of infes-
tation and the age of the patient. Mechanical removal
with forceps is a simple, effective and inexpensive way
of treating this parasitosis.

Conflict of interest statement. None declared.
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Abstract

Although rare, gangliomas represent the most common
tumor entity in young patients suffering from focal
epilepsy [1,2].

The current World Health Organization (WHO) classi-
fication defines ganglioglioma (GG) as a neoplasm com-
posed of neural (ganglion cells) and glial elements, with
both components being neoplastic [3].Ganglioglioma
accounts for 0.4% to 9% of primary brain tumors and
has been described in all parts of the central nervous
system, but most commonly comes to clinical attention
when present in the cerebral hemispheres, particularly
in the temporal lobe [4,5].

We present a 13-year-old boy with repetitive focal
seizures. The implemented EEG revealed right focus
ofspike-wave complexes. Contrast-enhancedmagnetic
resonance showed findings of TU lesion in the right
middle temporal lobe. The patient underwent tumor
excision. Patohistological diagnosis of the resected tu-
mor was ganglioglioma. Postoperatively, the patient
wasseizure-free, but the control EEG wasthe same
asthe first EEG.

In patients with ganglioglioma the appropriate treatment
strategy involves not only the complete surgical extir-
pation of the tumor, but also relatively early surgical
intervention, because such an approach provides maxi-
mum chance of an epilepsy cure [6].

Keywords: ganglioglioma, focal epilepsy, temporal lobe

Ancrpakr

Nako ce peTku TaHTJIMOTIIMOMHUTE C€ HajYeCTHOT Ty-
MOPCKH EHTHUTET Kaj MIIayl MalMeHTH KOU CTpPajaar
oJl pokaiHa emuIerncyja.

TexoBHata kiacudukamnyja Ha CBeTckaTa 37paBCTBEHA
Opranuzammja (C30), raarmuomot (I'T) ro nedunmpa
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Kako HeoIUla3Ma COCTaBeHa O] HEePBHH (TaHTJIMCKH
KJICTKH) ¥ TJIHMjATHU eJIEMEHTH, IIPH IITO U JBETE KOM-
MIOHEHTH CE HEOIUIACTUIHH.

lNanrmuormomot yuectByBa co 0,4% mo 9% on mpu-
MapHUTE TYMOPH Ha MO30KOT M € OIWIIAH BO CHTE
JeTIOBY Ha IIEHTPAITHHOT HEPBEH CHCTEM, HO HAjU9ECTO
UMa KIIMHHYKO 3Ha4eHe Kora € TPUCYTeH BO 1epedpai-
HUTE XeMuchepH, 0cOOCHO BO TEMIIOPATHUOT J100YC [4,5].
Hue nipercraByBame ciydaj Ha 13 TOTUITHO MOMYE KOE
Oerle yrmaTeHO Ha HallaTa KIMHHKA IOpagd MOBTOPY-
Bayku (okanHu Hanaau. Peamusupanoto EEI Geme co
HAOJI Ha JICCHOCTPaH (hOKyC Ha MHJIE-OpaH KOMILIEKCH.
Hue peannsupaBme MarHeTHa pe3oHaHIa CO KOHTPACT
CO HaoJ] Ha TYMOPCKa JIe3Hja BO JIECHUOT, CPE/ICH TeM-
ropasieH Jiooyc. [larueHToT Gerre moierHar Ha TyMop-
cka ekcimja. [laToxucToomkara 11jarHo3a Ha pecek-
[MPaHHOT TyMOp Oelre ranriarorioM. [loctonepaTuBHO
MaIUeHToT e 0e3 Hanaau, Ho KoHTpotHOoTO EEIT e ucto
kako u npBoto EET".

Kaj manpieHTHTE CO TaHIJIMOIIIMOM COOJIBETHATA CTpaTe-
rdja 3a TpeTMaH BKIIy4yBa HE CaMO IIEJIOCHAa XUPYp-
IIKa eKCTHpIAIHja Ha TYMOPOT, TyKy U peNlaTHBHO paHa
XUpYpLIKa MHTEpBEHNHUja, OMEjKHU TAKBHOT IPUCTAI
00e30eqyBa MakCHMaJ HAa MOXKHOCT 3a JIEKyBame Ha
enuIIeTicHjaTa.

Kityunu 360poBu: gaHrIMONMOM, (JOKATTHA STHIIETICH]a,
TeMIopalieH Jo0yc

Introduction

Brain tumors, mostly low-grade ones, are associated
with epilepsy in more than half of the cases. Epileptic
seizure incidence varies according to tumor location
and histotype.

Gangliogliomas (GG) are the most common neoplasms
causing chronic focal epileptic disorders. GG can occur
in any part of the central nervous system, although the
temporal lobe is the most common location, followed
by the frontal lobe, the optic pathway, the spinal cord,
the brainstem, the cerebellum and the pineal gland.
Gangliogliomas predominantly occur in young patients.
The majority of patients present with a history of earlier
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symptoms, such as focal epilepsies. There is a preva-
lence of male compared to female patients.

Epilepsy associated with ganglioma is generally poorly
controlled by antiepileptic drugs while it is extremely
responsive to surgical treatment [7].

The aimof this study was to present anearly diagnosis
of ganglioblastoma with full recovery from the condition
and minimization of the consequences.

Case report

A 13-year-old boy was referred to our Clinic due to
repetitive focal seizures during a year and a half. He
had seizures with lack of consciousness, nausea and
vomiting. The seizures became much more frequent in
recent months. The neurological examination revealed
normal findings. There was no history of febrile
seizures in childhood or family history of seizures.

The implemented EEG revealed findings of basic brain
activity with fast alpha wave and right focus of spike-
wave complexes. (Figure 1 and 2).
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Fig. 2. EEG second page

Contrast-enhancedMagnetic resonance imaging scans
demonstrated a cortical-based solid TU lesion in the
right middle temporal lobe. TU lesion wasclearly de-

marcated and progressed to porencephaly that commu-
nicated with the right lateral ventricular trigonum. The le-
sion had a diameter of about 17 x 10 mm (Figure 3 and 4).
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Fig. 4. MR of sagital brain

In view of clinico-electro-radiological concordance, the
patientunderwent tumor excision. Histological diagnosis
of the resected tumor was ganglioglioma.There were
dysplastic neuronal cells, atypical glial cells, and neovas-
cularization of the tumor lesion.Glial component was
positive for glial fibrillary acidic protein (GFAP). The
lesion stained positive with synaptophysin and chromo-
granin. The Ki-67 proliferation index was very low: 1%.

It was reported by the pathologist as a grade | lesion
according to the World Health Organization (WHO)
classification of tumors of the central nervous system.

In the first postoperative month, the patient wasseizure-
free and on oxcarbazepine with a dosage of 600 mg



217

Ganglioglioma

twice a day. Control EEG wassimilarto the first EEG
with findings of basic brain activity offast alpha wave
and right focus ofspike-wave complexes (Figure 5 and 6).

Fig. 6. Electroencephalogram after surgical intervention (page 2)

Discussion

Ganglioglioma is a common epileptogenic tumor, and
surgery is currently considered as the treatment of
choice. Epilepsy associated with GG is often resistant
to pharmacological treatment and the temporal lobe is
the most frequent location (in 60% of cases) [8].
Computerized tomography (CT) of brain is important
for detection of calcifications and acute hemorrhage,
while brain magnetic resonance (MRI) in used for early
diagnosing of tumors.

Gangliogliomas (WHO grade I) are rare tumors of the
central nervous system (CNS) that account for app-
roximately 0.4% to 9% of primary CNS neoplasms,
and they most frequently affect children and young
adults, with a slight male predominance; however, it
may develop at any age.

Gangliogliomas are benign and well-differentiated
neuro-epithelial tumors composed of variable pro-
portions of dysplastic neuronal elements (ganglion
cells) and neoplastic glial elements. In 5% of cases,
gangliogliomas show aggressive behavior and anaplastic
histopathologic features characteristic of WHO grade
111 tumors [9]. Low-grade gangliogliomas can be cured

surgically, and complete tumor resection is the most
effective treatment. Radiotherapy is reserved for prog-
ressive or malignant tumors after surgical treatment.
Optimal treatment includes gross total resection. Adju-
vant chemotherapy or radiation therapy is generally not
indicated. Postoperative seizure control is associated
with gross total resection of the mass, shorter duration
of epilepsy, younger age at surgery, and the absence of
generalized seizures. Most of the times, patients with
GG have good prognosis [10,11].

Conclusion

Brain MRI is important and useful diagnosing method
for early detection of brain tumors and helpful in early
surgical treatment.

Gangliogliomas may become aggressive tumors with
malignant transformation in either or both neuronal and
glial components. In patients with ganglioglioma the app-
ropriate treatment strategy involves not only the com-
plete surgical extirpation of the tumor, but also re-lati-
vely early surgical intervention, because such an approach
provides the maximum chance of an epilepsy cure [12].

Conflict of interest statement. None declared.
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ACUTE APPENDICITIS ASSOCIATED WITH ENTEROBIUS VERMICULARIS — CASE
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Abstract

Enterobius vermicularis, typically found in cecum,
appendix or terminal ileum, is the cause of the most
common helminthic infestation in humans. A 19-year-
old female patient, with normal laboratory results, was
admitted for urgent appendectomy via McBurney inci-
sion. After ligation and division of the inflamed appendix
from the cecal basis, several viable and mobile enterobius
vermiculares were identified. A short course of alben-
dazole treatment was initiated and was interrupted on
the second day as a result of the strong anaphylactic
reaction. Contrast enhanced CT of the abdomen iden-
tified infundibulum of the gallbladder filled with iregu-
lar hyperdense liquid indicative for parasitic infestation.
One month later, elective laparoscopic cholecystectomy
was performed, and the removed gallbladder was sent
for parasitological evaluation confirming non-viable
worms. Infestation with Enterobius vermicularis obstructs
the lumen of the appendix, causing contraction of the
wall and results in appendicitis-like symptoms without
signs of acute inflammation. In minority of cases, with
pure pathological signs of inflammation a finding of
Eneterobius vermicularis is incidental. There are two
possible hypotheses regarding the exact mechanism of
gallbladder involvement: hematogenous spread or direct
migration through unhealthy intestinal tissue. It is
recommended to thoroughly examine all appendiceal
specimens for presence of this worm, in order to provide
adequate anthelminthic therapy in case of infestation.

Keywords: Enterobius vermicularis, appendicitis,
laparoscopic cholecystectomy
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Ancrpakrt

Enterobius vermicularis, xoj Hajuecto ce Haora Bo Iie-
KyM, alleHIUKC WM TEPMUHAICH WICYM, ¢ TIPHYMHA 32
HajuecTaTa HH(ecTaluja co XeJIMHUHTH Kaj Jyrero. 19-
TO/IMIIHA TANMEeHTKa, CO HOPMAJHHU J1abopaTOpUCKH
Haoaw, Oemie XOCHHUTANM3HUpaHa 3a WTHA alleHAEKTO-
Mmuja HU3 MekOypHeoBa nHIM3Mja. [1o moaBp3yBame u
paszenyBame Ha BOCIIAJICHUOT alleHJUKC oJ] 0a3ara Ha
HeKyMoT, Oea WACHTH()UKYBAHU >KUBH W IIOABHKHU
eHTepobuycu. Ce oImoyHa CO KpaTOK PeXHWM Ha AJ-
OeHIa30J1, KOj ce MPEKHUHAa BTOPHOT AEH MOpagy jaka
aHauIaKTUYKa peaknyja. KomrjyrepusupaHata TOMO-
rpaduja Ha aOJOMEH CO KOHTPACT MpHKaKa WHQPYH-
IUOYIIyM Ha KOJIHO Kece HCIIOJNHET CO HelpaBUHA
XHIIEPICH3HA TCYHOCT WHAWKATHBHA 32 IMapa3uTapHa
nHpectanmja. [To enen mecer, Oerie U3BEACHA €lieK-
THBHA JIAIIAPOCKOIICKa XOJELMCTEKTOMH]a, M3BAJICHOTO
JKOJIYHO Kece Oellle MapasuToJIOIIKH eBayHpaHo U ce
MIOTBPIYU TIPHCYCTBO Ha HEXWBHU IpBU. WH(pecrammja
co Enterobius vermicularis ro o6ctpynpa nymeHOT Ha
aTleHAUKCOT, PEIN3BUKYBAjKH KOHTPAKIIUU HA SHIOT
U pe3yiIThUpa CO CHMITOMHE CIMYHH Ha arneHIUINT Oe3
3HAIM 32 aKyTHa WH(Iamanuja. Bo Man Opoj Ha city4awu,
CO jaCHU TNATOJIOIIKM 3HALM HA MH(IaManuja, HaoA0T
Ha Enterobius vermicularis e uncro unHupnentanen. IToc-
TOjaT JIBE BEPOjaTHH XUIIOTE3W BO OJHOC HA TOYHHOT
MeXaHu3aM Ha 3a(akame Ha )KOJIYHOTO Kece. XeMaTo-
TCHO IINPEHe W JUPEKTHA MUTpalHja HU3 HE3/IPaBo
WHTECTHHAIHO TKUBO. Ce mpenopadyBa TEMEITHO HCe-
JlyBame Ha MPUMEPOLH O]l alleHIMKC 32 TIPUCYCTBO Ha
OBOj IIPB, 3a Ja ce 00e30enu ajeKBaTHa Tepamnuja BO
ClTy4aj Ha HH(eCTaImja.

Kunyunu 36opoBu: Enterobius vermicularis,
areHIUIIUTHC, JTariapockorcka laparoscopic
XOJICIIUCTEKTOMH]a
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Introduction

Enterobius vermicularis is the cause of the most co-
mmon helminthic infestation in humans [1], mostly in
young girls. The worms are typically found in cecum,
appendix or terminal ileum adhered to the mucosa,
while other locations are rare. Humans get infested via
fecal-oral route, ingesting the eggs from contaminated
hands, food or water. Ingested eggs hatch onto the sto-
mach and transform into larvae, which then migrate to
the cecum, maturing to adult worms. Adult male para-
sites are smaller than the female ones, which have spe-
cific genitals with granular and round-shaped characteristics.

Case report

A 19-year-old female patient, with a two-day history
of anorexia, vomiting, fever and right lower quadrant
pain, was admitted at our department. Initial laboratory
results were within normal parameters, without eleva-
tion in the white cell count. An indication for urgent
appendectomy was established and open retrograde
appendectomy was performed via McBurney incision.
Upon laparotomy, careful exploration of the abdominal
cavity was performed.

Enterobils '
vermicularis

vermif?rm':

Fig. 1. Appendix with Enterobius vermicularis

There was abundant quantity of clear peritoneal fluid
and phlegmonous appendicitis was identified. After
ligation and division of the inflamed appendix from
the cecal basis, several viable and mobile worms were
identified. The specimen were sent for parasitological
identification. Careful and directed history re-evaluation
revealed sporadic episodes of anal pruritus, that were

Enterobius
vermicularis

Fig. 2. Appendix with Enterobius vermicularis

omitted during the first examination due to sociologi-
cal and cultural bias.

Scotch tape swab test from the anus in the morning
was obtained and parasitological identification
confirmed ova of Enterobius vermicularis.

Fig. 3. Ova from scotch tape swab

A short course of albendazole treatment was initiated.
On the second day of the albendazole therapy, a strong
anaphylactic reaction occurred with tachycardia, tachyp-
nea and serious dyspnea with cyanosis, and hypoten-
sion. The therapy was terminated and an antihistaminic
was administered. The following day, four short dyspneic
episodes with cyanosis were reported and a pulmo-
nologist was consulted. Plain chest X-ray was indi-
cated in order to exclude pulmonary enterobiasis or
tuberculosis-like granuloma. The chest X-ray was insig-
nificant and there was normal auscultatory finding.
Contrast-enhanced CT of the lungs and abdomen was
indicated. The liver had homogenous structure and
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normal density. The gallbladder had smooth contours
with normal thickness of the gallbladder wall. The in-
fundibulum of the gallbladder was filled with irregular
hyperdense liquid indicative for parasitic infestation.
One month after the initial appendectomy was perfor-
med, elective laparoscopic cholecystectomy was indicated.
A short course of albendazole therapy was conducted
and laparoscopic cholecystectomy was performed. Con-
sidering the fact that there was a strong anaphylactic
reaction during the first course of albendazole, prior to
dissection of the gallbladder, an antihistaminic was ad-
ministered. The cholecystectomy was uneventful and
the removed gallbladder was sent for parasitological
evaluation. The report confirmed absence of viable and
mobile worms, while non-viable worms were identified
in the bile from the gallbladder. The patient was follo-
wed for one year after the initial appendectomy and 6
Scotch tape swab tests from anus were obtained and they
all excluded presence of ova of Enterobius vermicularis.

Discussion

The true relation between infestation with Enterobius
vermicularis and appendicitis represents an issue of
great debate. The most plausible explanation is obstruct-
tion of the lumen of the appendix that causes contrac-
tion of the appendix wall, resulting in appendicitis-like
symptoms. Histological evaluation of the majority of
specimens does not identify signs of acute inflamma-
tion [2]. On the other hand, in minority of cases, when
there are pure pathological signs of inflammation, as
in our case, it is reasonable to contemplate if finding
of Enterobius vermicularis is purely incidental [3].
Some authors wonder whether the infestation with
Enterobius vermicularis will cause appendicitis-like
symptoms or real inflammation depends on the age of
the patient [4]. They suggest that in adult patients it is
more probable that the infestation could result in in-
flammation of the appendix with all the hallmarks, while
in children it is more probable that the infestation
would cause appendicitis-like symptoms, but without
real inflammation of the appendix wall [5].

Infestation with Enterobius vermicularis represents the
most common helminthic infestation and it usually
affects children from 5 to 10 years of age. The typical
localization of the worm is the ileum, cecum and
colon, from where the female migrates to the anus to
deposit the eggs and die. Ectopic localization of the

Enterobius is very rare and there are only few reported
cases of biliary infestation. There are two possible hypo-
theses regarding the exact mechanism of gallbladder
involvement: hematogenous spread or direct migration
through unhealthy intestinal tissue [6]. In our case,
there was no previous history of abdominal surgery
and the presence in the gallbladder was established
few days after the initial appendectomy. Taking into
consideration the facts that appendectomy is a
procedure with minor damage to the intestinal wall,
and that there is no history of previous surgeries, the
most plausible mechanism is hematogenous spread via
the portal system [7].

Conclusion

Acute appendicitis associated with Enterobius vermicularis
infestation is very rare and, in majority of cases, the
infestation causes only appendicitis-like symptoms with-
out real pathological signs of inflammation. It is reco-
mmended to thoroughly examine all appendiceal speci-
mens for presence of this worm, in order to provide
adequate anthelminthic therapy in case of infestation.

Conflict of interest statement. None declared.
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ADENOID CYSTiC CARCINOMA TREATED WITH ELECTROCAUTERY-5-YEAR SURVIVAL

TPETMAH HA AJZEHOUJIEH HUCTUYEH KAPIHUHOM CO EJEKTPOKAYTEP-5 TOAULIIHO
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Abstract

Adenoid cystic carcinoma (ACC) is an uncommon neo-
plasm which arises from the major and minor salivary
glands of the head and neck. Rarely, it can develop
from secretory glands originating in the trachea, breast,
lacrimal glands or other exocrine glands. We present a
case of a fifty-years-old female patient with a polypoid
adenoid ACC, growing from the middle of the left
main bronchus causing obstruction of the bronchial
lumen. Complete resection of the polypoid mass was
accomplished using an electrocautery snare through
the flexible bronchoscope, cauterizing the stalk in one
attempt. The tumor was extracted in the manner of fo-
reign body extraction, attaining complete recanalization
and providing patency of the visible bronchial tree
with no immediate or late complications. The follow-
up bronchoscopy after 6 months found no signs of per-
sistent or recurrent disease. The patient was followed
at 6 and 12 months and every year for 5 years and no
signs for local recidive or metastasis was found. We
recommend considering endoscopic electrocautery for
selected endobronchial or endotracheal cases of ACC,
where surgical or oncologic treatment is not possible,
in curative or palliative purposes.

Keywords: adenoid cystic carcinoma, endobronchial
electrocautery, resection

Ancrpakr

AneHouTHHOT 1UcTHYeH KapuuaoM (ALILL) npercraByBa
PEIOK SHTUTET, MaTUTHA HEeOoIIa3Ma Koja BOOOWIaeHO
MOTEKHYBa OJ] TOJIEMUTE U MAJIUTE TUTYHKOBHU KJIE31
Ha riaBaTta u BpatoT. [loperko, ALl moxe na ce ce
pa3BHE M BO CEKPETOPHUTE JKJIC3IM BO Tpaxeara, J0jKuTe,
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JAKPUMATHUATE I3 WIN IPYTH CT30KPUHH KIIC3/IH.
[Ipesentupame cnydaj Ha 50 romuiiHa *eHa cO TO-
munouzaeH AIILl Ha neTenka, IPUKPENEH HA CPEIHUOT
JIeJT Ha JIGBUOT TJlaBeH OpOHX, KOj ro oOCTpyupa Jy-
MeHOT Ha OpoHxoT. Co TIOMOIII Ha jaMKa 3a eJIEKTPO-
KayTep, HU3 (prekcuOuiIeH GPOHXOCKOII, HalpaBeHa €
pecekiMja Ha IeTeNKaTa Ha TYMOPOT BO €I€H akKT.
TyMOpoT € ekcTpaxupaH of OPOHXOT IO ITOCTalKa Ha
eKCTpaknuja Ha cTpano Temo. [locTurHata e Kowm-
IUIeTHA peKaHalu3alja Ha OpOHXOT M 00e30emeHa
MPOOJTHOCT Ha IUCTATHOTO OPOHXAJIHO CTEe0IO A0 Cyo-
CerMeHTH, 0e3 paHH W IOUHH KoMIumKammu. KoH-
TpoJIHa OpOHXOCKOIHMja € HallpaBeHa Mo 6 Mecelw,
Ipyu mITO HE C€ BUJACHU PE3UAYU HUTY 3HAIIU 3a ICP-
3WCTEHTHA WIH peKypeHTHa Oomect. bommHara e cie-
JeHa Ha 6, 12 Mecen, a IT0TOa €IHAII TOJIUIIHO; HE Ce
ACTCKTUPAHU 3HallM 3a PECHUJAWB HIIK MCTACTATCKU
npomeHu. [IpemopadyBamMe, Kaj CTPOTO CENEKTHPAHU
cilydad Ha Jlokaimsupana ¢popma Ha AL, xaj xou He
€ MOXKHA XUPYPIIKA WA OHKOJIOIIKA Teparuja aa ce
3eMe BO MPEIBHU €HI0OPOHXATHA PECEKIHja CO eleK-
TpOKayTep WM aproH IUIa3Ma, KaKo TPETMaH WU
najyjaTUBHA MPOLEAYpa.

Kiryuynu 300poBu: aICHOAVEH IUCTUYCH KapIIMHOM,
eHI00pOHXAaITHA eTIeKTPOKayTepU3allnja, pECeKIIrja

Introduction

Adenoid cystic carcinoma (ACC),is an uncommon neo-
plasm which is historically referred to as a cylindroma.
ACC characteristically arises from the major and minor
salivary glands of the head and neck. Rarely, it can de-
velop from secretory glands originating in the trachea,
breast, lacrimal glands or other exocrine glands. Only
0.04-0.2% of all primary lung tumors are identified as
ACC, most are slowly developing central processes
[1,2]. Three histologically distinct subtypes, cribriform,
tubular, and solid, have been defined, which influence
the overall prognosis of the disease [3].
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Tracheobronchial ACC most commonly presents in
the fifth decade of life, but it can appear at any age
from ten to ninety-six years and does not have a dis-
tinct predilection to a certain gender or smoking status
[4]. Symptoms derive from the effects of local growth
of the tumor, ranging from isolated dyspnea to unspe-
cific complaints such as cough, often productive,
hemoptysis, unilateral airway obstruction, wheezing or
stridor. The bronchoscopic presentation varies from
polypoid tumors with a longer longitudinal axis to
broad-based intraluminal masses infiltrating the airway
wall. Margins can be lobulated and irregular or smooth.
Although ACC generally has a good prognosis, it is often
diagnosed in an advanced stage when it is inoperable [5].
We present a case of a fifty years-old female patient
with primary adenoid cystic carcinoma of the left
mainstem bronchus. This is the first such case treated
using endobronchial resection techniques in the
Republic of Macedonia.

Case report

A fifty-years-old female patient was admitted to the
Univesity Clinic for Pulmonology and Allergy in Skopije,
Macedonia on April 20, 2015 with a chief complaint of
dyspnea and wheezing. Her symptoms had been prog-
ressing since 2013, when she was diagnosed by bron-
choscopy with a polypoid adenocarcinoma growing
from the middle of the left main bronchus causing a
complete obstruction of the bronchial lumen. Surgical
treatment was proposed by the bronchoscopist in 2013,
but the patient refused. She instead underwent several cour-
ses of chemotherapy at the Institute of Oncology. The
patient stopped her treatment prematurely and instead
chose to be managed using alternative medical treatments.
In April 2015 the patient was referred back to our Cli-
nic because of persistent symptoms. There was no prog-
ression of the CT findings (Figure 1) when compared
to radiologic imaging from 2013. Bronchoscopy was

COMMENT
Facilitys =

2.a.
Fig. 2. Resection and extraction of the tumor

performed on April 29, 2015. A polypoid tumor with
smooth margins attached at the middle part of the left
mainstem bronchus with a stalk was identified, the tu-
mor obstructed the bronchial lumen almost completely.
Airway intervention was performed under general anes-
thesia. The patient was intubated with a 8.5 endotra-
cheal tube, which allowed us to perform the procedure
and ventilate the patient throughout the procedure with-
out difficulty. Using an electrocautery snare through
the flexible bronchoscope (Pentax, FB-18V, Olympus
UES-30 Electrosurgical Unit, Olympus Corporation,
Tokyo, Japan), the polypoid mass was resected and the
stalk cauterized in one attempt (Figure 2). The tumor
was grasped with forceps. After several attempts and a
slight rotation, the entire tumor was extracted through
the endotracheal tube in the manner of foreign body
extraction, attaining complete recanalization and pro-
viding patency of the visible bronchial tree (Figure 3).

Fig. 1. Chest CT showing polypoid structure in the
main left bronchus

4 29/04-2015
11:29:29

2.Db.

2a Polypoid tumor of left main bronchus, almost completely obstructing the lumen. Approach to the tumor
with electro-snare; 2b. Extraction of the tumor with forceps.
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T DT A SERNONG A
Fig. 3. Histopathology of the extracted mass. Adenoid cystic
carcinoma - cribriform type

There was minimal blood loss (<5 ml) during the
procedure. The patient tolerated the intervention very
well and was extubated immediately postoperatively
without complication.

The pathology was consistent with a well-differen-
tiated adenoid cystic carcinoma with a low grade of
malignancy. The tumor was reported as superficially
covered with regular respiratory epithelium, under
which a solid, glanduliform to cribriform tumor was
visualized. It was formed of cubical cells with a mode-
rate cytoplasm and monotoneous round to slightly oval
nucleus. Mitotic figures were extremely rare; there was a
focal presence of myoepithelial cells and no necrosis
was detected. Immunochemical analysis revealed low
proliferative index Ki67, around 3-4%, as well as a
distinguished positivity to CKMNF116 and S100, and
smooth muscle ACTIN showed focal accumulations of
myoepithelial cells (Figure 4).

TORAX+ABDOMEN
BELODROBIE

CT Chest

600mA 120kV
11/1/2019 10:12:03 AM

T: 2.5mm L: -133.8mm

Fig. 4. Control chest CT after 4 years

The patient was presented to the Tumor Board at the
Pulmonology and Allergy Clinic. She firmly rejected

any further treatment, surgical or oncological. The deci-
sion of the Board was that the patient was to be follo-
wed-up closely. Postoperatively, the patient had no
further respiratory symptoms, and was otherwise in
excellent general condition. A follow-up bronchoscopy
was performed on October 14, 2015, six months after
the intervention. The bronchoscopy found no signs of
persistent or recurrent disease. The airways were found
to be normal. The patient was followed on every year
for the last 5 years. She has had no clinical symptoms
and further imaging did not identify any signs of local
or distant metastases.

Discussion

Adenoid cystic carcinoma is an infrequent subtype of
adenocarcinoma with specific histologic features and
clinical characteristics. Rarely, ACC can present as a
primary tumor of the lungs with a low grade of malig-
nancy [1]. Sweeny and Thomas described only three
cases of ACC out of 1500 lung cancer patients they
reported [6].

There has been some correlation of the histological
subtype with clinical presentation and prognosis of ACC
with the cribriform subtype identified in our patient,
suggested to have a more benign natural history [7].
Despite these attempts at clinical prediction based upon
histological subtype, similar cribriform ACCs have
been reported to have a more aggressive course [5,8].
Molecularly based approaches are being investigated
to improve our understanding of the natural history of
cancers. Due to its rare nature, our current kowledge
remains limited. Lin et al. analyzed clinical outcomes
data by evaluating DNA flow cytometric analysis and
biomarkers of: p53, HER-2/neu, and COX-2. The authors
demonstrated that overexpression of HER-2/neu, p53,
and COX-2 may impact the prognosis in patients with
stage | non-small cell lung cancer, but did not reveal a
difference in patients with ACC [9]. In a study of 14
patients, Albers et al.. did not find a positive correlation
between histologic grade and Ki-67 positivity [10].
Once diagnosed, surgical resection of ACC is the
historical treatment of choice where possible. In clini-
cally apparent aggressive subtypes or when metastases
are identified, resection is often supplemented with ra-
diotherapy in order to minimize the incidence of recu-
rrence [11]. ACC is known to be resistant to chemo-
therapy, which is similar to the clinical course our pa-
tient experienced.

Management of the endobronchial manifestations of
ACC can be accomplished using bronchoscopic techni-
ques, with some examples cited in the literature. Chin
et al. described a left mainstem bronchus ACC, which
was resected using laser techniques, followed by an
external beam radiotherapy with the goal of cure [12].
Jordanov et al. reported a successful resection of a tra-
cheal ACC using rigid bronchoscopy with an electro-
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cautery snare [13]. Endoscopic intervention is a valid
option for endobronchial disease. The use of such techni-
ques as the primary management is usually very un-
common other than in repeated interventions as in a
palliative procedure. As the number of cases that pre-
sent are infrequent, the attempt of a true clinical study
is very difficult and therefore the choice to attempt the
use of endobronchial techniques as the primary therapy
must be considered carefully using tumor morphology
and the invasion of the airways and other local structu-
res as part of the decision making. Several cases have
been published where resection was accomplished en-
doscopically, with various results. Sato et al. reported
palliative treatment of locally invasive ACC of the left
main bronchus with argon plasma resection which pro-
vided stabilization of the patient in 26 months [14].
The combination of local resection with electrocaute-
ry, brachytherapy and stent placement can provide a
long-term survival in selected patients with tracheal and
bronchial ACC, lasting up from five to ten years [15].
The case we have presented was of a patient with
primary airway ACC. As the use of rigid bronchoscopy
was currently unavailable to us, we modified our app-
roach to use available airway stabilization (intubation)
with endobronchial resection techniques (electrocaute-
ry snare). We were able to perform what we believed
was a complete resection with no local residual disease.
Using the facts that the local resection appeared to be
complete, there were no detectable metastases or signs
for local or distant invasion, the pathology was of a
cribriform subtype, and the patient refused further in-
vasive treatment, the decision was not to proceed with
radiotherapy. The patient was reassessed clinically and
bronchoscopically at six, twelve months after resection,
and every year for the following 5 years, with no signs
of residual or recurrent disease identified.

The recommended treatment for our patient would
have been surgical, with sleeve resection of the left
main bronchus, which is a more aggressive procedure.
This type of surgery bears the risk of a potential need
for a pneumonectomy due to surgical necessity iden-
tified at the time of the procedure and the patient did
not accept the risk.

Conclusion

We have demonstrated a curative resection of endo-
bronchial ACC, the first such case in the Republic of
Macedonia. We recommend considering endobronchial
resection techniques in cases of polypoid tracheobron-
chial ACC. In selected patients, endobronchial resection

may be a sufficient therapy. Each case must be discu-
ssed with local multi-modality teams for group deci-
sions regarding the potential use of adjuvant radiothe-
rapy or more aggressive surgical interventions as the
primary or supplemental treatments.

Conflict of interest statement. None declared.
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Case report

MANAGEMENT OF HUGE PROSTATE ABSCESS IN A YOUNG PATIENT - A CASE REPORT

MEHAIINPAILE HA OT'POMEH AIICHEC HA IMTPOCTATA KAJ MJIA/l TADUEHT - IIPUKA3

HA CJIYUYAJ

Risto Pejkov’, Oliver Stankov?®, Ognen Ivanovski® and Sotir Stavridis®

"University Clinic for Surgical Diseases “St. Naum Ohridski”-Skopje, * University Clinic for Urology, Cyril
and Methodius University in Skopje, Faculty of Medicine in Skopje, Republic of North Macedonia

Abstract

A prostate abscess is a localized collection of purulent
fluid within the prostate, which is often seen as a com-
plication of acute bacterial prostatitis. A 20-year-old pa-
tient presented with a 14-day history of increased urinary
frequency, dysuria, fever, left gluteal pain and obstipa-
tion. The patient claimed that he was not sexually ac-
tive and did not have any chronic diseases or history of
surgical procedures. The digital rectal examination was
painful and a firm tumefaction with smooth wall was
found. Complete blood count with differential was made
and it showed elevated inflammatory markers (WBC-
28 x10M9/L, CRP-220 mg/L). An abdominal ultrasound
and pelvic MRI scan revealed a cystic lesion 49x67x94
mm found in the prostate. A needle was inserted inside
the lesion via transrectal ultrasound (TRUS), and 95 ml
of purulent drainage was aspirated. The patient was
treated with broad-spectrum intravenous antibiotics —
ceftriaxone and ciprofloxacin. The symptoms disappeared
immediately after the procedure. Microbiological culture
from the purulent specimen was made and it was posi-
tive on Peptococcus, sensitive on both antibiotics. The
patient was discharged 4 days following the intervention.

Keywords: prostate abscess, TRUS aspiration, young
patient

Arncrpaxkr

Arciiec Ha mpocTara € JIOKaJIM3upaHa KOJEKIHja Ha
MypyJCHTHa TEYHOCT BO IpocTarara Koja 4YecTo ce
MojaByBa KakO KOMIDIMKAIlMja Ha aKyTeH OaKTepUCKU
mpoctaTut. J[BaeceTromuiieH mamueHT co 14-mHeBHA
aHaMHE3a Ha 3aYeCTCHO YPUHHUPAbe, U3ypHja, TPECKa,
0oMKa BO JIeBara ITyTeallHa perrja | OorcTumnanyja. TBp-
I JIeKa HEe € CEKCYallTHO aKTUBCH, JICKa HeMa XPOHUY-
HU 0OJIECTH U JIeKa TOTOTalll He MOICTHAI Ha XUPYP-
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IIKa WHTepBeHNHWja. Ha ITUTUTO-pEKTaTHHOT mperien
ce TIOYYBCTBYBa TBpJa TyMe(akirja co Ma3HH SHIOBH
koja Oemre OoHa Ha manmanyja. beme HampaBeHa KoM-
TieTHa JabopaTopuja co nudepeHIrjaHa KpBHA CIMKa
KOja TIOKaka TIOKadyBambe Ha HH(IAMAaTOPHUTE MapKepu
(WBC-28 x10M9/L, CRP-220 mg/L). Exoto Ha abmxomeH
U MarHeTHaTa pe30HaHIa Ha Maja Kapjula OTKpHja
nyucTHYHA (opManyja BO TpocTaTaTa CO TOJEMHHA
49x67x94 Mm. Co momomr Ha TPAHCPEKTAIHO €XO
(TRUS) dopmanmjata ce myHKTHpamie 1 95 mMia mypy-
JICHTHA COJpyKKHA Oerre acnmpupana. [lamuenTor Oere
JIeKyBaH CO MHTPABEHCKH aHTHOMOTHITH CO IIHPOK CIIEK-
Tap-ceftriaxone u ciprofloxacin. CUMIITOMUTE HCUE3HAA
Be/IHAIl 110 TponeaypaTa. Pesynrator on MHUKpoOHo-
JOMIKaTa aHajiW3a Ha MypYJIEHTHHOT MpUMEpOK Oerre
HO3UTHBEH Ha PeptocoCCUS, CeH3UTHBEH Ha JBaTa aH-
THOMOTHKA. [lanMeHToT Oelie OTMyIMITeH 0J OONHHUIIA
0 YETUPH JICHA O] OTlepanujara.

Kuyunu 360opoBu: ancuec Ha npoctara, TPYC
acrupanyja, Miaj] ManueHT

Introduction

A prostate abscess is a localized collection of purulent
fluid within the prostate, which is seen as a complication
of acute bacterial prostatitis [1,2]. It can result in seve-
re urosepsis and septic shock if appropriate measures
are not taken [2]. The judicious use of antibiotics has
led to a significant decrease in the number of patients
with prostatic abscess.

A case presentation

A 20-year-old patient presented with a 14-day history
of increased urinary frequency, dysuria, fever, left
gluteal pain and constipation. The patient claimed that
he was not sexually active and did not have any chro-
nic diseases or history of surgical procedures. The di-
gital rectal examination was painful and a firm tume-
faction with smooth wall was found. Complete blood
count with differential was made and it showed eleva-
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Fig. 1. Abdominal ultrasound

Fig. 2. Abdominal and pelvic CT scan

Fig. 3. Pelvic MRI scan A

ted inflammatory markers (WBC-28 x10"9/L, CRP-
220 mg/L). An abdominal ultrasound (Figure 1), an
abdominal and pelvic CT scan (Figure 2), and pelvic
MRI scan (Figure 3) revealed a cystic lesion 49x67x94
mm found in the prostate.

A needle was inserted inside the lesion via transrectal
ultrasound (TRUS) (Figure 4), and 95 ml of purulent

drainage was aspirated (Figure 5) and the symptoms
subsided. The patient was treated with broad-spectrum
intravenous antibiotics-ceftriaxone and ciprofloxacin.
A control blood test showed decreasing inflammatory
markers (WBC-10.5 x10"9/L, CRP-27.2 mg/L). Microbio-
logical culture from the purulent specimen revealed
Peptococcus, sensitive on both antibiotics. The patient
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Fig. 4. TRUS insertion of the needle and aspiration of the abscess

Fig. 5. Purulent material aspirated from the abscess
was discharged 4 days following the intervention.
Discussion

A prostate abscess is manifested as a complication of
prostatitis. Prostatitis is the most common reason for
men under 50 to consult a urologist [3,4]. It may occur
in patients who have chronic Foley or suprapubic ca-
theters, diabetes, cirrhosis, end-stage renal disease, immu-
nosuppressed patients including HIV patients who are
not treated adequately for acute prostatitis [5], or as a
complication following a prostate biopsy [6,7]. In the
past, the common infecting organisms were Neisseria
gonorrheae, Staphylococcus aureus and Mycobacterium
tuberculosis [8]. Nowadays, Escherichia coli has been
attributed to up to 70 % of the cases [5]. Other bacteria

that may be responsible for the disease are Klebsiella,
Pseudomonas, Proteus, Enterobacter, Enterococcus
species, Staphylococcus aureus [2] and fungal causative
organisms like Blastomyces, Cryptococcus, and Nocardia [1].
Prostate abscess occurs in 0.5% of all urologic di-
seases. Its mortality rate ranges between 1 to 16 per-
centages. Six percentages of patients with acute bacterial
prostatitis develop a prostate abscess [1,5]. Older pa-
tients are more affected due to underlying risk factors;
however prostate abscess due to sexually transmitted
diseases may occur in younger males.

The most common symptoms are increased urinary fre-
quency, dysuria, hematuria, burning sensation while uri-
nating, perineal discomfort, acute urinary retention, fever,
chills, myalgia, and low back pain [1,9]. A prostate ab-
scess may present with the following physical exami-
nation findings: purulent urethral discharge, painful rectal
examination, and possible fluctuant area in the prostate.
Determining whether the patient has prostatic abscess
based on history and physical examination findings is
difficult because the symptoms are nonspecific and
overlap with other lower urinary tract pathology. In or-
der to make the right diagnosis a complete blood count
with differential, urine analysis, blood culture, and urine
culture must be ordered immediately. Other examina-
tions that can be performed are computed tomography
(CT scan) of the abdomen and pelvis [10], magnetic
resonance imaging (MRI) [11] and transrectal ultra-
sound (TRUS) [12,13].

Not all cases of prostate abscesses require a surgical
procedure. However, it has been shown that surgical
drainage limits antibiotics intake duration. Smaller
abscesses which are less than 1 cm big respond well to
medical management, whereas larger abscesses, bigger
than 1 cm, respond better to either single or continuous
drainage [12-14]. Conservative management includes
administration of broad-spectrum antibiotics. The most
commonly used antibiotics are: levofloxacin, intrave-
nous carbapenem, broad-spectrum beta-lactam penicillin,
or cephalosporin. A two-week long treatment with an-
tibiotics is considered to be sufficient for a complete
resolution. There are various treatment interventions for
prostatic abscess. The most commonly used are trans-



229

Prostate abscess

rectal drainage (TRUS) [15,16], transurethral aspiration
[9,17], and perineal approach of the abscess [5,9]. Each
approach has its advantages and disadvantages, there-
fore which treatment will be applied depends on the
surgeon’s informed decision.

Prognosis of prostate abscess mostly depends on the
timely diagnosis and treatment. Conservatively treated
patients would need a longer duration of antibiotics
intake. Underlying medical conditions contributing to
abscess development have an influence over the out-
come. Delay in diagnosis and treatment can lead to
severe complications with significant morbidity and
mortality. The infection can spread locally to adjacent
tissues. Complications such as bacteremia and sepsis
can cause septic shock and multi-organ failure and can
increase the mortality.

Conclusion

Although prostate abscess occurs more often in older
people and patients with chronic diseases, this case is a
proof that it can also occur in young people who have
no history of previous diseases or surgery. Early diag-
nosis and appropriate treatment are keys to a positive
outcome.

Conflict of interest statement. None declared.
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In memoriam

Ipod. n-p Momuuiio JlazapeBcku
(1934-2020)

“BUCTHUHCKOTO IMATEIIECTBUE KOH OTKPUTHUJA
HE CE COCTOU BO TPAT'AIGE 110 HOBU TTEJCAXH,
TYKY BO T'JIEJAILE CO HOBU O4YMU" (M. Proust)/
"Le véritable voyage de découverte ne consiste pas a
chercher de nouveaux paysages, mais a avoir de
nouveaux yeux"

[Ipod. a1-p Momunio JlazapeBcku e pojaeH Ha 6 (es-
pyapu 1934 rogmna Bo Kymanomo. Jlumiommpa Ha
Memunuackuot ¢akyntetr Bo Ckomje 1959 roauHa,
Kako Hajmo0ap CTyIeHT Ha TeHepamyjata W J00uBa
crienjatHa Hapaaa on Pekroparor Ha YKHM. Ilo
eIHOTOAUIIeH paboTeH cTax Bo Omrata O0JHUIA BO
I'wunane, Bo 1961 romunHa ja modHa cBojata mpode-
cHOHaJHa Tareka Ha KUuMHWKara 3a THHEKOIOTHja |
akymepctBo Bo Ckormje, kane Bo 1965 ronuna ja 3a-
BpIIIyBa CeLMjaln3alyjaTa Mo THHEKOJIOTHja U aKy-
mepcTBo. EnHa rogwHa o CIICIHjaHCTHIKHOT CTaxK
(1963/64), nomunysa Ha BropaTa xupypInka KIMHHKA,
a yITe 4eTHUpu Meceur Ha Yposomkara KnuHuka Bo
benrpan. Bo 1964 romuna, moceTyBa Kypc 3a Baru-
HaJHa Xupypruja Bo bomnumara ,,Carregi Bo ®upeniia,
O] pPaKOBOACTBO Ha Mmpo¢. AMpajx ox Buena, co mro
CTaHyBa JIeNl OJl o3HaTaTa BreHcka miKkorna 3a BaruHau-
Ha XUpYyprdja U JOOMBa MOXKHOCT Jia ja BOBEIE OBaa
Texauka Ha Knuaukara Bo Ckomje. Biagee ommdao
CO (PpaHITYCKH W aHTJIUCKH ja3WK, a Ce CITY)KH U CO PYCKH
U UTAJINjaHCKH ja3uK.

Bo 1967 ronuna nmobuBa crtumneHauja ox Bnamata Ha
OpaHipja 3a MECTMECEUCH NPECTOj U YCOBPIIYBAHE BO
MOJIETO HAa TCHUTAJCH KApIMHOM M yPOTHHEKOJOTH)a
Bo bonnuiiara “Hotel Dieux” Bo ITapus, ®panrmja. Bo
Tek Ha 1970/71, npectojyBa enHa roauHa Bo bonHumara
,»Broca“ Bo ITapu3 xako "Resident etranger des hopitaux
de Paris", m3ydyBajku ro mpo0OIeMOT Ha ypUHapHA CTPEC
WHKOHTHHEHIIMja, TEHUTAJCH MpOJIalic M pajrKallHa
XHPYpPrHja Ha TEHUTAICH KapHOM. Bo TeKoT Ha CBO-

jara pabora Bo OOJHMIIATa, TM 3a0elie)XyBa JUHAMHUY-
KHUTE NMPOMEHHU Ha IO3UIHjaTa Ha KapJIMYHUTE OpraHu
Ha pyrtunckure PTI" ucnenysama, xou ke mpeTcraBy-
BaaT OCHOBA Ha HErOBHTE ITOHATAMOLIHHM HCTPaXyBarba
Ha TOJIETO Ha yporuHekoJorujara. Ha MenuiuHCKHOT
¢axynter Bo [lapu3 Bo 1971 roauna ja Opanu cBojara
JOKTOpCKa AWcepTandja Ha Tema ,,Etude critique des
procedes d'opacification radiologique de l'urethre fe-
minin" (Kputudka cTyauja Ha MpoIeIypUTe 3a paanuo-
JIOIIKATE CEHKH Ha KEeHCKaTa ypeTpa) U ce 31001uBa co
3BambeTO “‘assistant etrangere” ( acucTeHT cTpaHen). Bo
Opaniyja TM 00jaByBa M pe3yJITATUTE O] PAANOAHATOM-
CKOTO MCTPaXKyBame BO KO€ T'O OIHMIIYBA JIN3TaYKHOT
mpoJianc Ha OeInKaTa Kako OpPUTHHAJICH SHTUTET BO
MATOJIOTHjaTa Ha MPOJANCOT-OTKPUTHE 32 KO€ Ce 310-
OvBa CO MHTEPHAIIMOHATHO [TPU3HAHUE.

Bo 1974 roauna, ja myOnuuupa cBojaTta JOKTOPCKA
Te3a ,,Mopdo-Tonorpadcku, CTATHYKU W TUHAMHYKA
MPOMEHM BO MaJHMOT Ta3 NP T'eHUTAIEH IPOJaIC W
ypUHapHa CTpec-MHKOHTHHEHLMja™ U ja 6paHu Bo 1976
roguHa Ha MenunuHCKHOT (akynteT Bo Ckomje. Bo
Hea ja oOpaboTyBa OMOMEXaHMKAaTa Ha KapJIUYHUTE
OpraHu # ja GpopMyiupa Teopujara Ha HellepMaHeHTHa
cyOypeTpaHa CTpYKTypHa MOJUIPIIKA BO (PU3HOJIOTHjaTa
W TIaTOJIOTHjaTa Ha ypUHApHATa KOHTHHCHIMja W WH-
KOHTI/IHCHHI/Ija, KaKoO M IartroreHe3ara Ha I'¢HUTaJIHHUOT
mponanc. O oBa HCTpakyBame IMPOU3NIETYBaaT IIBE
OPUTHHAITHA XUPYPIIKH TEXHUKH 32 TPETMaH Ha CTpec-
MHKOHTHHEHIIMja Kaj ’KeHaTa, MO3HATH KakKo ,,0pUTHu-
HaJIHA MOIU(UKaIMja Ha CIMHTOBUIHATA KOJIOCYCIEH-
3uja” u ,,cyOypeTpayiHa JyIUIMKalkdja Ha BarmHaTa -
3adaru Kou ce MyONWKyBaHH BO JyroclOBEHCKH U
WHTEpHAIIMOHAIHU CIIMCaHW]ja U PYTHHCKH Ce TpuMe-
HyBaaT BO MHOTY CBETCKH MEIUIMHCKH IeHTpH. [Ipod.
I-p JlazapeBcku ja BOBeie M MPEBEHTUBHATA CyOypeT-
pajiHa IOTHOpa 3a NpeBeHIMja Ha CTPEC-MHKOHTHU-
HEHIMja TI0 BarMHaJlHAa XHCTepekTomuja. Herosara
HETNICPMAaHEHTHO aKTHBHA CyOypeTpamHa MOoTHmopa e
yrnorpebeHa Kako OCHOBa 3a IIPOM3BOACTBO Ha
apTeQUIMETHATE TPAKH 32 PEIIaBarhe HA TCHUTATHHOT
MpoJIAalIC M ypeTpalHa HMHKOHTHHEHIWja. Herosure
OTKpUTHja pe3ylNTupaaT co OpOjHHU CTHUICHIUpPAHU
IPECTOM BO CBETCKH IICHTPH, KaJie ja Mpe3eHTHpa U
YCOBpIIIyBa CBOjaTa XHPypIIKa JEjHOCT (eIHa TOJHHA
KaKko BU3UTHHT Tpodecop u crunenmuct Ha Fulbright
BO Bomuwmrara ,,Johns Hopkins® o Bantumop, CAJI-
1976/77; npodecronanHa mocera Ha bonnurara ,,St.
George* Bo Jlonnon, Bennka bputanuja Bo copaboTka
co bpuranckuor Coser-1977;. Ilporpama Ha I'epman-
CKHOT cepBHC 3a akagemcka pasmena (DAAD), Bonuu-
nara ,, Charite* so Bepmun, ['epmanuja-1996 u ap.).
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Bo copabotka co murur. mam. uHr. M. TpukoBckH, BO
okToMBpH 2000, TO Mpe3eHTHpa U MAaTSHTUPA MPOHAj-
JIOKOT ,,/IBO-0aJIOHCKH JIaTeKc KateTep 3a yperporpaduja’,
KOj | JIO JICHeC Haora MpUMEHa BO CEKOjIHEBHATA MPaK-
ca u Oerre Mpe3eHTUPaH W Ha caeMoT ,,Eypeka 2000
Bo bpucen, benruja, kane, Bo HoemBpu 2000 nobusa
CrelMjajHa Harpajga ox XpBaTcKaTa acolHjaldja Ha
HHOBATOPH.

Bo Tex Ha paborara Ha KnuHuKaTa 3a TMHEKOJIOTHja U
akymrepctBo Bo Ckomje, npod. n-p Jlazapesckn muHyBa
HU3 CUTE HUBOA Ha yIpaByBame, IOYHYBAjKU O MIed
Ha Ojyrenor 3a (PyHKIMOHAIHA THHEKOJIOTHja JI0 -
pexrop Ha Kimankara. Bo 1966 roauaa, 3aemso co pod.
1-p lllaxmazoB ro ocHoBa KaOMHETOT 32 THHEKOJIOIIKA
YpOJIOTHja U HAapyIIyBamba Ha KapiudHaTa CTaTHKA, BO
1986, Kabunetot 3a ypoauHamuka, a Bo 1987 u Kabu-
HETOT 32 EJIEeKTPOCTHMYJIallfja HAa YPUHAPHH OpraHd Ha
Kimmankata. [1o cBoeTo meH3MOHHUpamke, BO CEITEMBPH
1999 roguna, mpomoKyBa a pabOTH KaKO KOHCYJITaHT
Bo CrernjaiHara OOJTHHMIIA 32 THHEKOJIOTHja M aKyIlep-
ctBo-,,Yanp* Bo Ckormje, Bo Ormmrara OOTHHIIA BO
KymanoBo u IIpuBatHata omnmra OoiHuIa ,,Pemenuxa®
Bo Ckorje, Kaje ja MpoAOJDKyBa CBOjaTa eayKaTHBHA
MHCHja, GOPMHpPaAjKH TUMOBH 332 YPOTHHEKOJIOTH]ja BO
CEKOj Of] OBHE IICHTPU.

Ipod. n-p JlazapeBcku Gemle U3BOHPEAEH €IyKaTOp U
HacTaBHUK. HacraBHaTta kapuepa ja 3all04HyBa YINTE
BO TEK Ha CTyAWUTE, KaKO AEMOHCTPATOp IO aHATO-
Muja 1 ¢usnonoryja. Ox 1969 rogunHa, akTUBHO €
BKJIyUeH Ha MEIUIMHCKHOT (HaKyJTEeT, CICICjKU TH
YEKOPHUTE O] ACUCTEHT, J0 penoBeH nmpodecop (1988),
med Ha Kateapara 3a rMHEKOJOTHja M aKyIIEpCTBO (
1987-1991) u nponekan 3a Hactaa (1984-1988). He-
ceOMYHO TO TpPEHECyBa CBOETO 3HACHE Ha CBOUTE
yueHuIlM W ja GopMupa cleaHata TreHepaluja Ha
MaKeJJOHCKaTa yPOTHHEKOJIOIIKa HIKOJIA ITPEKY JIUIETO
HAa HETOBHUTEC VYUYCHHIM TPOjlaTa HACTABHHUIHU O]
mIKojiaTa MO THHEKOJIOTHja M aKylmIepcTBO Mpod.
Wnues, npod. AHTOBCKa 1 A01eHT balakos.
Oco3HaBajku ja BaXHOCTAa Ha NPOPECHOHATHUTE
penamuu, mpod. a-p JlazapeBCKH aKTHBHO y4ecTBYBa
BO OpraHH3Mpame Ha NpodecHoHATHH OpraHU3allu 1
Hay4JHa pa3meHa. Toj e akTHBeH WieH Ha Acolujamyjara
Ha THHEKOJIO3UW M aKylllepH Ha JyrociaBuja, Hej3WH
reHepaieH cekperap (1976-1980), mpercemaren Ha
Cexkmjara 3a THHEKOJIOTHja M aKyIIEpCTBO Ha Make-
nouuja (1982-1986) u unen Ha MakemoHCKaTa acoIy-
januja Ha ruHEKono3uu U akymepu (MAI'O) on Hej3u-
HOTO OCHOBame. UneHyBa 1 BO OpOjHH MHTCPHAIMOHATHN
3IpyxKeHHja kako VHTepHaIMOHATHATa YPOTHHEKOIOMIKA
aconujanuja, byenoc Awupec, AprentuHa onx 1982,
VHTEepHAIIMOHATTHOTO 3ApYXXCHHE 32 KOHTHHEHIIH]a
Jlonmon, on 1989, Cerckata denepanydja Ha TUHE-
kousioruja u akymieperso (FIGO), EBpornickoTo 3npyskeHue
Ha TMHEKOJIOTHja M aKyllepcTBO, bakaHckaTa Menu-
OUHCKA YHHja W CTaHyBa IMMOYECEH WICH Ha CIIOBEH-
CKaTa M jyrocIOBEHCKaTa ypPOTWHEKOJIOIIKA CEKIHja.

Toj eneH ol OCHOBAaYMTE W aKTUBEH WieH Ha MHTep-
HaI[MOHATHATA ypornHekosomka acorrjandja (IUGA)
U JBIXKECUYKA CHJIa KOja TH BHECYBa WCTOYHOEBPOII-
CKHUTE 3€MjU BO 3APYKEHHETO.

[Ipod. n-p JlazapeBckn uma myOnmkyBaHo Haj 150
HAyYHU TPYyJOBU. HEroBoTO OTKpUTHE 3a JH3rauku
rpoJjarc Ha OelrKaTa Kako Crielu(pUIeH aHATOMCKH 1
MATOJIONIKK €HTHTET € MyOJMuKyBaHo Bo 1972 romuHa
Bo ®pannuja, Bo J.Gyn.Obst.Biol.Repr (1333, 1972);
OpUTHHAIHATA KIacU(UKAIMja HA PaIUONIOIKUTE TIPOMEHH
Ha menBu4yHKMTE opranu, Bo Am.J.Obstet.Gynec (122,
704, 1975). Bo 1978 ¢ copabotauk Ha 'oHzanec Mepio
npu myonukanuja Ha "Advances en obstetricia y
ginecologia”, Salvat editors, Bbapuemnona, Illmanwuja.
Koastop ¢ Ha yueOHHKOT ,,I mHEKOMOTHja™ on IllymoBuk
u cop, MemunuHcka kHura benrpan, Ha Btoporo
W3laHue Ha ,,] MHEKOJIOTHja U TIEPHHATOJIOTH]a™, 011 A.
Kypjak, Hayuna bubimoreka Bapaxmuacke Torumaie
1995, u Ha BTOpOTO M3AaHUE Ha ,,] HHEKOJOIIKa Ypo-
noruja “ ox Ilerap [dpava u cop., Hou Can, 1997, kon
0ea OCHOBHA JTUTEpATypa Ha CTYICHTHTE 10 MEIUIIAHA
U CIeLHjau3aHTUTe BO JyrociaBuja. ABTOp € U Ha
Momnorpadujara ,,buoMexaHuKka Ha TEHUTATHHOT IIPO-
Jaric M YpHHApPHA CTPeC MHKOHTHHEHINja , MakeIoHCKa
puznuna, Kymanoso, 2001, kako U Ha eIHO TOTJaBje
“Le réle méconnu des os du bassin: morpho-topographie
pelvienne et genése du prolapses®, Bo kuurara ,,La
Périnéologie...comprendre un équilibre et le preserver,
ox J. Beco, J. Mouchel, u G. Nélissen) 1998, Odyssée
1372: Verviers, Belgium. ABTop € Ha my0OiauKaimujaTa
,,CIIOMEHHTE 32 Pa3BOjOT HA MEAUIIMHCKHAOT (haKyITeT
Bo Cxomnje*, n3najaeHa mo moroj 40- TOUIIHMHATA O]
OCHOBameTO Ha MemuuHckroT (akynrer Bo Ckorje,
IaBeH ypenHuk Ha ['ogummuior nperien Ha Meaunus-
ckroT (hakynrer Bo Ckomje, eleH 01 ypeIHUIUTE Ha
,International Journal of Urogynecology and Pelvic
Floor Changes®, CA/l, wieH Ha 0X00POT HA ypeTHHUIIN
Ha ,,Educatio Medica®“ u ,,Ginecologia et Perinatolo-
gia“, on XpBatcka.

JloOuTHHK € Ha OpOjHM Harpaay W MpU3HAHH]a, O] KOU
Haj3Hadajan ce Menan oq ®UI'O 3a moceOHNM 3acimyru
BO TMHEKOJIOTHja U akymiepcTBo, OpjeH Ha TPYIOT CO
snared Berer, "Man of the year 1995" u J{oxuBoTeH
3aMEHUK TYBEpPHEp Ha AMEpPUKAaHCKHOT OHOTrpadCKu
uHCTUTYT, OpaeH Ha 3aciayru 1996 na AHrIMckuoT
Wuteprnanmonanen ouorpadceku menrap Bo KemoOpwiy,
[lnakera ma YKHMM kako mnpusHaHme 3a mMmoceOeH
NPHUI0HEC BO OCHOBAETO, PA3BOjOT U U3BPIIYBAIHETO
Ha paboTaTa Ha YHHUBEP3UTETOT.

[Ipod. n-p JlazapeBcku Gelre rojeM YOBEK, PaOOTHHK,
nepheKIMoHucT. HeroBuTe IHUPOKHM MO3HABama O
McAWIMHaTa, MarcMaTHukKara, (1)I/I3I/IKaTa, CTpPaHCKUTE
jasWIM W COLHMjATHUTE HAYKH, IPHUIOHECOA 3a HEro-
BHOT Oorar mpoh)eCHOHAIICH W COLMjaJICH KHUBOT, Op-
TaHM3AIUCKATE U eIyKaTHUBHUTE CIIOCOOHOCTH. MMare
aKTHBCH, MparMaTH9eH W WHOBAaTHBEH YM, CEKOTaIl
MTOJITOTBEH Ja TH pelllaBa JUJICMUTE ITOCTaBEHH IIPEI
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HETO, JIaBajKu alTepHATHBEH acCIIeKT Ha CEKOj MpobJieM,
OITO YeCTO PEe3yATHpa CO HEOUYEeKyBaHH, HEKOHBEH-
UOHAIHK, HO ycnemHW peuieHnja. Co HCTEHYEHO
YyBCTBO 32 JIETAJIM, Pa30Hpame Ha ,,IJo0aHaTa CimKa‘
1 Ae(UHUPAHUOT OCET 3a MPOOJIEMHUTE U TIOTPeOUTE Ha
Jpyrute, Toj UM Oele mpodecuoHaneH auiep, HO U
JIMYHA TTOIPINKA HA CBOUTE ONHCKH. VMare TaTKOBCKA
OJTHOC KOH CBOUTE YUCHUIIH, CHCUHjaN3aHTH U TIPBH
COpPabOTHHIM M CHJICH 3alTHTHUYKY M TATKOBCKU CTaB
KOH CBOWTE IAIUEHTH, KO TH Iienamre OyKBaJIHO Kako

CBOHM Jienia. HexxHHOT CTHIT Ha paKyBame CO TKUBOTO U
BPBHUTE MaHYeJHH U apTUCTUYKU KamaluTeTH mpod.
n-p JlazapeBcku ro mpaeat BpBeH xupypr. Herosuor
KMBOTEH MPEIU3BHK Oellle 1a co3/laBa HOBH HEllTa, Ja
MEHaMpa OpraHHU3alyH, 118 OTKPUBA HOBU IIEPCHICKTUBH
1 XOPHU30HTH. 3aMHHa CaKaH 0] CEMEjCTBOTO, AJIa00KO
MOYHUTYBAH O]l HAjOJMCKUTE COPabOTHHIM, MHOTYOPOj-
HHTE MAIMEHTH U MPUjaTeliu.

MAKEJIOHCKO JIEKAPCKO APYHITBO
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U memopuam

MMP

IIpod. n-p bopucnas Kapanduiacku
(1928-2020)

IIpod. n-p Bopucnas Kapanduicku e pogen 1928
roguHa Bo KymaHoBo. OcHOBHO oOpa3oBaHue U
TUMHAa3Mja 3aBPIINII BO POTHUOT T'pajl, a CTyAupal
U AWIUIOMHpa’ Ha MEIMIUHCKUOT (PakyITeET BO
Ckormje. 3a acHCTEHT MO NPEAMETOT NaTOJOMIKa
¢usnonoryja e n36pan 1956 ropuna, 3a foneHt 1963,
3a BoHpefieH npodecop 1968, a 3a pefposeH npode-
cop 1977 roguHa.

Crenyjanusupan Bo objacTa Ha MaTo(puU3nOIOTHU-
jaTa M HyKJeapHaTa MeIHMIMHA BO MOBEKe LEHTPU
BO 3eMjaTa M cTpaHCTBO: MHCTUTYT 3a HyKJIeapHU
Hayku Bo Bunua (1957), BoeHo MeuiMHCKa akaje-
muja Bo Benrpan (1957), Carolinska Sjukhuset vo
Stokholm (1959), Postgraduate Medical school Bo
London (1959), MHCTHTYT 3a NOCTIUIIOMCKO YCOBD-
nIyBame Ha Jiekapute Bo Mocksa (1960), Harvard
Medical School Bo Bocron, CAJl (1964-1965),
University of Edinburgh (1970) u University of Chi-
cago (1974-75) ropuna.

Bo 1957 ropuna ja 3aBpumn llIkonara 3a npume-
Ha Ha pajJiIMOaKTUBHHUTE HM30TONMU BO KHCTHTYTOT
3a HykJeapHu Hayku "bopuc Kupprnu" Bo BuHya.
Enen e op BremenyBaunte Ha THCTUTYTOT 32 maTto-
(pusnonoruja u HyKiIeapHa MegunuHa Bo Makepo-

HUja, yIITE O] HETOBOTO (POPMHUPAE U NMOCTOjaHO €
aKTUBEH BO HEroBUOT pa3Boj. [Toceben unrepec u
NPUAIOHEC MMa 33 OCHOBalke¢ Ha AMOynaHTaTa 3a
3a00JyBamba Ha THPOUAHATA KJIE3/la, Koja BO KOH-
TUHYWUTET ja pa3BHUBaJ U yHapegyBal.

On 1997 roguna e npetcenaten Ha Hanponamauor
KOMUTET 3a jofeH pmecumnur, Kora Komureror e
IIpBIAT OCHOBaH CO OfjIyKa Ha MMUHHCTEPCTBOTO
3a 3ApaBcTBO Ha MakefjoHHja, cocTaBeH Off TIOEIUH-
LM ¥ MIPETCTaBHUIIM HAa OpPraHW W OpraHM3alui KOU
MOXaT fla fajaT CBOj MPHAOHEC 3a KOpeKuuja Ha
jomHUOT AedunuT Bo Makenonunja. biarogapenne
Ha [o0Opo opraHm3upana, mporpamupaHa 1 Koop-
OuHUpaHa akTuBHOCT Ha Komwmreror, Makenonuja
OCTBapW KOpEKIMja Ha jONHUOT Ae(UIWT, IITO €
MMOCTUTHATO BO MaJ 6poj 3emju, Mery kou ce: CAJ,
Kanapga, Hopsemika, IlIBencka, Puncka, IlIBajma-
puja, Ascrpuja, byran, Ilepy, ITanama, Makenonuja
u Janonnja (Vitti P.: lodine deficiency disorders. Up-
to-Date, 15: 2018).

On 1997 ropuna npod. Kapandmncku e Hampmona-
JIeH KOOpAWHATOp 3a Make[oHHja Ha, MOpPaHO
International Council for Control of lodine Deficiency
Disorders (ICCIDD), a cera lodine Global network
(IGN). Ilo men3nonmpameTo, o 1997 roguna pabdo-
TeJ KaKO KOHCYJITAaHT 3a 3a00JyBamka Ha TUPOUJ-
HaTa XXJie3/la BO IpUBaTHATA 3[[paBCTBEHA OpraHu-
3aija ATUK-KOP, cé 1o mpen HEKOJIKY Mecely.
ITocTurnan 3abeneXXUTETHN PE3YIATATH BO HAYYHO-
HCTpaxKyBaukata paboTa, a 0cOOeHO BO M3yyyBa-
ETO Ha MaToJIorMjaTa Ha TUPOWAHATA XKJe3fa.
YcnemHo peanu3upain NoBeKe HayYHO-HCTPaXKyBay-
KM NPOEKTH (pUHAHCUPAHM Off HAYYHU (POHIOBHU BO
3eMjaTa " cTpaHcTBO. Peanmu3upai aBa mcTpaxkyBad-
KM MPOEKTU Of obiacra Ha jOGHUOT AEeUIUT BO
Bbocna u Xepuerosnna kako ekcriepT Ha Y HULIE®.
Bun MeHTOp Ha moroseM Gpoj MarucTepcku TPyo-
BH M IOKTOpaTH. bun HacTaBHUK MO MpefMeTHUTe
naTo(pu3noNorja U HyKJIeapHa MeIuIliHa U U3Be-
AyBaJ HacTaBa 3a CTYJEHTUTE MO MeJulMHA, CTO-
MaToJoruja u gapmMainyja, MOCTAUIUIOMCKA HacTaBa
Ha MepuuuHckuoT gakynrer Bo Ckomje, Ha [Ipu-
POHO-MaTEMATUIKUOT (haKyATeT (Tpyrna OHoIoruja)
Bo Ckormje, Ha MeauHCKnOT (pakynTeT Bo JbyOiba-
Ha u Bo llIkomara 3a mpuMeHa Ha paflOAKTUBHHU-
Te n3oTonu Ha VMHCTUTYTOT 3a HyKJI€apHU HayKH
BO BuHua.

Ob6emHa e ommTecTBeHaTa aKTUBHOCT Ha Ilpod.
Kapanduncku: 6un npogekad Ha MeIUIUHCKIOT
¢akynter Bo Ckomje BO ABa MaHAATHU TEPUONH,
npeTceaten Ha CoBeTOT Ha MeguuuHCKIOT (haKyJ-
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Ter, JupekTop Ha MHCTUTYTOT 3a MaTou3noio-
rmja ¥ HyKJeapHa MefgunuHa, [Ipetcemaren va Ma-
KEJJOHCKOTO JIEKapcKO JAPYLITBO, IPOPEKTOp Ha
YuuBep3utetor Bo CKorje, mpeTcegaTea Ha 3Apy-
>KEHHETO 3a HyKeapHa MefuliHa Ha Jyrocnaswja,
mekaH Ha MeguimHCKUOT (pakynreT Bo CKormje u
mpeTrcegaTen Ha 3aegHMLATa HA MEAMLUHCKHUTE
¢axkynreTu Ha Jyrocnasuja.

bun unen Ha pepakiyjaTa Ha cnmcaHujaTta: Make-
JOOHCKY MeguuuHCKu nperief, ['ogumeH 300pHUK
Ha MepgumHckOT dakynrer Bo Ckomje, Radiologia
lugoslavica Bo Jbybsbana u Ha MefyHapOIHUOT Hay-
YeH COBET Ha CNUCaHWEeTO EHJOKpMHONOTHja BO
Codmnja.

3a HayuHaTa, 3[[paBCTBEHATA, HACTABHATA U OIILLITEC-
TBEHaTa aKTUBHOCT MOOWJI OpOjHU TpU3HaHH]ja:
JpxaBHaTa Harpajga 11 OKTOMBpH 3a >KUBOTHO
merno 1986 romuaa, np>kaBHaTa Harpafa [ome [dexaen
3a MOCTHTHATHUTE PE3yJATAaTH BO HAYYHO-UCTPaXKY-
BaykaTa paborta Bo 2006 roguHa M fAp>kaBHaTa Har-
pafa Caetn Knument OXpupcku Kako HajBUCOKO
OINILITECTBEHO NPHU3HAHUE 32 OCTBapyBama BO 0O0-
Jacta Ha 37paBcTBOTO Bo 2018 ropuHa.

HobutHuk e Ha OppeH 3acayru 3a Hapop co cped-
peHa 3Be3fa 1963 ropuna, OppeH Ha TPyAOT co 371a-
TeH Berel 1969 roguHa, OpieH 3aciyTw 32 HapoyL CO
cpebpenu 3panu 1987 rogura u Oppen Ha Pemy6-
nuKaTa co cpedpeH BeHen] 1988 roguna.

Hcro Taka e moOutHumk Ha IloBenba BO 3HaAK Ha
NpU3HAHWE 32 BOHPEEH NMPHUOHEC BO Pa3BOjOT M
yHaIpeyBambeTO Ha JjHOCTA Ha YHUBEP3UTETOT

"Kupun u Metonuj" 1969 ropuna, Humnioma 3a nod-
TOTOfIMIIIHA YcIlelllHa padoTa U MOCTUIHATH Pe3YJl-
TaTéu BO JekapckuTe opraHu3anuu of Cojy30T Ha
JekapckuTe ApymTBa Ha Jyrocnasuja 1971 ropuna,
[unnoma 3a moceGHU 3acnyru 3a pa3Boj HA HYK-
JmeapHaTa MemunuHa Bo JyrociaBuja 1975 ronuHa,
IMoen6a "H-p Tpudyn Ilanoscku" om CojyzoT
Ha 37pyKeHujaTa Ha nekapute Ha CPM 3a uckiy-
YUTETHHA Pe3yJTaTh BO YHANPENYBamHETO HA MEMIH-
[UMHCKaTa Hayka, NMpakTUKa M pa3BOj Ha 3[pas-
CTBeHaTa 3amrruta Bo Makenonuja Bo1985 romguna,
IToBen6a Ha MHCcTHTYTOT 32 matodusuonoryja u
HyKJIeapHa MeJIUIMHA Ha MeIuimHCKUOT (pakyaTeT
Bo CKomje Kako Npu3HaHue 32 BOBEYBAKETO U pa3-
BOjOT Ha HyKJieapHaTa MeAannuHa BO MakenoHuja
1988 roguna, barogapauna op MakeoHCKO Je-
KapcKo JIPYLITBO 3a MOCEOHW 3aciHyrd BO 3[paB-
CTBeHaTa 3amTuTa BO Makenonuja Bo 1977 ro-
AvHA, 37aTHa IUIakeTa off MemuuuHCKUOT (haKy-
teT Bo Ckomje 1997 ropuHa, miakera BO 3HaK Ha
MpU3HAHKUE 32 OCHOBAKETO, PA3BOjOT U U3BPIIyBa-
BETO Ha 33jaunTe Ha YHuBep3uTeToT "Kupun u
MeTtomnj" Bo Ckomje 1984 romgmna, Ilnakera 3a
IpUOHEC BO Pa3BOjOT HA BHCOKOOOpa3OBHATA U
HayyHaTa JiejHOCT 1 adpupManyja Ha MeuIHCKIOT
(pakyaTeT BO 3€eMjaTa W CTPAHCTBO, IO IIOBOJ
70-ropnHUOT jyomire] Ha MeuuuHCKIOT (DaKyITeT
Bo Ckomje 2017 rofuHa u APYyTH.

MAKEJIOHCKO JIEKAPCKO APYHITBO



YIIATCTBO 3A ITIPUJABA HA TPY 1 O COPABOTHULINTE HA MMII

"Maxkenonckn MenuuuHcku npersen” (MMII) e crpyuyHo cnucanue Ha MaKeJOHCKOTO JIEKapcKo
APYILITBO, IPBEHCTBEHO HAMEHETO Ha JIEKapuTe Off OMINTa MPAKTHUKA, CIEIUjaTUCTUTE Off OJICTTHUTE
MEMIUHCKY JUCHUIUIMHA ¥ UCTPaKyBauuTe BO 00J1acTa Ha 0a3WYHATE MEJUINHCKA U JPYI'H CPOJHH
HayKu.

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

N3BopHu TpypoBR

CoomuryBama 3a KIMHUYKH 1 JITA00PATOPUCKH HCKYCTBA

IIpuka3n Ha cxy4yau

Op npakTHKa 3a NpakTHKA

Enykarusan cratnn

Bapuae (mucma on pemakuujata, OIIITECTBCHA XPOHMKA, IPUKA3¥ HAa KHHUTU, W3BELUTAaW Off
KOHTPECH, CAMITIO3UYMH 1 IPYTH CTPYyYHH cobupu, pyopukara ,,Bo cekaBame,, 1 Ap).

AU A WN =

N3BopHuTE TpymnoBU mMMaaT Oefie3d Ha HAYUYHU TPYAOBH, OJeKa TPYJOBHUTE KATETOPU3UPAHU BO
pyopukute 2-5 uMaat Oejie3u Ha CTPYYHU TPYAOBH.

Bo MMII ce o6jaByBaaTt TpynoBu Ha wieHoBuTe Ha MJIJ] wiam Ha 4WieHOBM Ha JAPYrd CTPYYHH
30pYyKeHHja. ABTOPUTE CE€ OJArOBOPHM 3a NOYUTYBAHETO HAa €TUUYKHUTE Hauyesla IpU MEAUIUHCKUTE
UCTpaxKyBawa, a N3HECEHUTE CTABOBU, U3BEICHU O]l aHAjlu3aTa Ha COICTBEHUTE PE3YJTaTH, HE ce
HY>KHO U cTaBoBU Ha Penakumjata na MMIT.

PenaknujaTta ru mcnpaka pakoNMCHTE Ha CTPY4YHa peleH3Wja; peleH3eHTor (ure) u Pemakimjara ja
ompefenyBaaT Ae(UHUTUBHATA KaTeropusalydja Ha PaKONUCOT KOj € IpudaTeH 3a NeyvaTeme.
PenakuumjaTa ro 3aip>KyBa npaBOTO PaKOMKUCUTE f1a TU TIEYATH CIIOPE]] PelieH3UPAHUOT TPUOPUTET.
YnarcrBoto 3a copaboTHuuute Ha MMII e Bo cormacHoct co BankyBepckuTe npaBuia 3a
u3elHauYeHn Oapama 3a paKOIMUCUTe KOU ce MpakaaT 10 OMOMEIUIIMHCKUATE CITUCaHMja.

1. TEKCT HA PAKOIINCOT

Cure pakomnucu ce ucmpakaaT BO €JEKTPOHCKa (popMa Ha eJleKTpoHcKaTa ajpeca (e-mail) na MIJIJI-
MMII, co gBOEH mpoped U HajMHOTY 28 pefoBU Ha cTpaHula. TpyaoT ce MOAHEeCyBa Ha AHIJIUCKH
jasuk JatuHu4YeH ¢oHT Times New Roman ronmemuHa 12 u ancTpakT Ha MaKeIOHCKH ja3uk. JleBo,
rope u foiy Tpeba fa ce ocTaBH ClI00OgHA MapruHa Off HajMalKy 3 cM, a iecHO of 2,5 cMm.. Pegauor
Opoj Ha CTpaHMIUTE Ce MUIIyBa BO JECHUOT FOPEH aroJ.

Pakonucor Ha TpynoT Tpeba fa € NpUAPYKEH CO MUCMO Ha NMPBHOT aBTOP, CO M3jaBa [€Ka UCTHOT
TEKCT HE € BeKe o0jaBeH WJIM MOAHeceH/npudaTeH 3a NedyaTele BO JPYro CIUCAHUE WU CTPYYHA
ny6nuKanyja u co MOTBPAA fieKa PaKOMUCOT € MperyefaH U ofoOpeH Off CUTe KOaBTOPH, OTHOCHO CO
IpUAPY>KHA IeKJIapalyja 3a eBeHTyaleH KOH(IIUKT Ha UHTEPECH CO HEKO] Of aBTOPUTE.

HacnoBrara crpana Tpeba f1a ©Ma: HAcJOB Ha MaKeJOHCKM W aHTJINCKU, UMHUba W NPEe3UMHba Ha
aBTOpUTE, KaKO W WHCTUTYIMHTE Ha KOW UM MIpHIaraaT, AIMUHbaTa Ha aBTOPUTE W HACIOBOT Ha
yCcTaHOBaTa ce MOBP3yBaaT CO apancKy OpOjKU; aBTOP 3a KOPECIOHJCNHja CO CHTE JIeTanu (Tell. e-
Mami); KaTeropuja Ha TPYHOT; KPaTOK HACIOB (0 65 KapaKTepH 3aeTHO CO MPa3HHOT MPOCTOD);
Kako ¥ mH(poOpMaIHja 3a MPUOHECOT 3a TPYAOT Ha CeKOj KoaBTop (ujeja, Au3ajH, cOOMpame Ha
MOJATOIM, CTATUCTHCTUIKA 00paboTKa, MAIITYBamke Ha TPYAOT).

HacnoBoT Tpeba KOHIIM3HO /12 ja u3pa3u cofpKuHaTa Ha TpyaoT. Ce mpenopauysa fja ce n30eruyBa
ynorpe6a Ha KpaTeHKH! BO HACIOBOT.

M3BopHATE TPYAOBH U COONIITYBAKATA F'O UMAAT CIEAHUOB (pOpPMalIEH pefocye/l: HacllOBHA CTpaHa,
M3BaJIOK Ha MaKEJOHCKY ja3uK (BOBEJ, METOMH, PE3YJITATH, 3aKIYIOK) CO KIIYIHU 300pOBH, N3BAJJOK
Ha MaKe[OHCKHU ja3WK CO KIIy4YHU 300pOBH, BOBEJ, MaTepujall U METOAM, pPe3yJTaTH, JUCKycHja U
3aKJIy4OLH, JUTepaTypa 1 npuiao3u (Tabenu, rpadui U CIUKU) U JETESHAN 3a MPUIO3UTE BO efleH

dajm.



IIpnka3ute Ha ciayyam TpeOa Ja coppKaT BOBEJ, AETAJNEH NPHUKa3 Ha CIy4ajoT, JUCKYCHja CO
3aKJIy4OK U IUTepaTypa co NpUiIo3u.

N3BagoKoT HAa MaKeTOHCKH ja3uk Tpeba fa coipku HajMHOTY 250 300pOBU U Jla Oujie CTPYKTYpHUpaH
CO cUTe OWTHH YMHUTEW M3HECEH! BO TPYAOT: BOBEJ CO IENTa HA TPYAOT, METOJOT, pe3yaTaTh (co
HYMEPHWYKH TOIaTOIM) U 3aKJIyYOId. 3aeHO CO M3BAJOKOT, Tpeba Ja ce JocTaBaT ! 0 5 KIIyYHH,
WHJIEKCHU 300pOBH.

M3BaioKOT HA AHTIIMCKH ja3MK MOpa Jla € CO COIPKUHA UISHTUYHA CO COIpKMHATA Ha N3BaJIOKOT Ha
MakefqoHCKH ja3uk. Kiyunure 360poBu Tpeba ja ce BO corjacHocT co MeSH (Medical Sibject
Headings) mucraTta Ha Index Medicus.

BoBenor Tpeba ja npeTcraByBa KpaTOK W jaceH IPHKa3 Ha MCIHUTYBAHUOT NPOOJIEM M LEIHTEe Ha
UCTPaKyBameTO, CO HaBeyBalbe Ha ETUYKNOT KOMHUTET OJHOCHO MHCTHUTYIHjaTa Koja ro ogoopuia
UCTIUTYBakeTO (KJIMHUYKA CTyAdja Koja ce paboTh crHopej NpUHOUNUTE Ha XeJCHHIIKATa
fleKJIapanyja 3a NaqueHTuTe ¥ HUBHUTE MPpaBa).

MeTtogure TpeOa fna OMgaT TOYHO HA3HAYEHH, 3a [a CE OBO3MOXKM IIOBTOPYBakhE Ha IPUKAXKAHOTO
ucrpaxybawe. Oco0eHO € BaXHO fa ce [penu3upaaT KpUTEpUYMHTE 3a ceJjeKlyja Ha
OllCEpPBUpPAHNUTE CJydyaW, BOBEJEHHUTe MOAM(pUKauM Ha BeKe IMO3HATUTE METOAM, KakKo U
ufieHTu(uKanyja Ha YHOTpeOEHUTE JIEKOBH CIOpEl T€HEpPUYHOTO HME, JI03UTe U HAYMHOT Ha
aJIMUHNCTpalyja.

Pe3syaraTure Tpeba ma ce MpHUKaxaT jacHO, MO JIOTHYEeH pepocien. Pesynrature ce m3HecyBaaT BO
craggappaute CU epmanmm. Bo TekcToT Tpeba ja ce Ha3HAUM ONTHMAHOTO MECTO Kajie Ke ce
BMETHAT TabennTe U WIyCTpalMnTe, 3a 1a ce n30eTHe HEMOTPeOHOTO MOBTOPYBamkhe HA M3HECCHUTE
nopaToly. 3HauyajHOCTa Ha pe3yiaraTute Tpeba a ce o0paboTH CTaTUCTHYKH, CO JIETajJeH ONMUC Ha
yInoTpeOeHUTe CTaTUCTUYKKM METONIM Ha KPajoT Ha JIETIOT MeitioOuU.

HMunckycujara Tpeba N[a T'M HWCTaKHE MMIUIMKAUUUTE Off JOOUEHUTE PE3YITaTH, CIOPENEHH CO
MOCTOJHUTE CO3HAHUja 3a NCIUTYBAaHUOT MPOOIIEM.

3akayyonure Tpebda ga He 6upat nogoaru of 150 360poBH.
2. IIPH/IO3H

Kaxko npusior-gokymeHTanuja Ha TpyJOBUTE MPEJIOKEHN 3a NleYaTemhe, MOXKeE Jla ce JocTaBaaT o0 5
npwiora (Tabenu, (OUrypu,/CIIUKY - HITYyCTPAIHH).

TadennTe ce JocTaByBaaT Ha KpajoT Ha TPYAOT BO UCTHOT (pajia. Cekoja Tabena Tpebda Ja uMa CBOj
HACIIOB U pefieH Opoj KOj ja MOBp3yBa CO TEKCTOT. XOPU3OHTAIHN U BEPTUKAIHN JIMHAU Ha TabesaTa
He ce JO3BOJICHM; O3HAKUTE Ha KOJIOHHTE BO Tabelara ce MUIlyBaaT CKPATEHO WU CO cMMOOI, a
HUBHOTO 00jacHyBam€ ce NMUIlyBa Ha AHOTO Ha TabesaTa, BO BUJ Ha JIETeHAA.

WnycrpanunTe ce IOCTaByBaaT coO pefieH OpOj KaKo CIWKa BO IPHO-0ejia TEeXHUKA, a CeKoja CIMKa
Tpeba fla e pupysKeHa co jereHa (omuc).

Muxkpodororpaduure Moxe J1a COApKAT NOCEOHM O3HAKU BO BHJl HA CTpesiku uiu cumoboinu. [Tokpaj
OTIMCOT Ha CIIMKAaTa, MOpa fia ce HaBeJe U 3roJIEMYBamkeTO M BIIOT Ha OOSHETO Ha TpenapaTor (ako
TOa BeKe He € HallPpaBEHO BO CEKIUjaTa MAltlepujan u mMeitioou).

Cure o3Haku Ha ¢ororpaduure Mopa ja OufaT JOBOJHO TOJEMH, 3a Ja MOXE jacHO Jia ce
pacno3HaaT M MO CMallyBalkbeTO BO IeYaTHUIATA, NMPU HUBHOTO BKIy4YyBame€ BO IeyaTeHaTa
CTpaHMIa Ha CHMCAHUETO.



3. JINTEPATYPA

Hutupanara quTepaTtypa ce nuilyBa Ha KpajoT Ha TPYAOT MO 3aKJIyUOIUTE, CO PeJHU OpPOEeBH CIIOpe]
penociaenoT Ha HOjaBYBaHpeTO Ha OUTaATOT HAa TEKCTOT Ha TPyAOT CTaBE€HU BO CPECIHU 3arpaau u oe3
mpocTop Mefy HUB (aKO ce MOCeIoBaTeTHA Tpeda Jia ce MOBP3aHu CO NPTUYKa, Ha 1p. [3-6]).
JlutepaTypara ce NUTUpa Ha CJACHHUOB HauuH (KpaTECHKHUTE 3a HACIOBHUTE Ha CIMCAaHWjaTa Tpeba fa
ce cnopep aucraTa npucarenu Bo Index Medicus):

a) ciaiiuja 60 ciucanue (ce HaBeIyBaaT CUTE aBTOPH, aKO T'M MMa J0 4 WJIM TIOMAJIKY; aKO TH UMa
noBeke of] 4 ce HaBeyBaaT NpBUTE 3 aBTOPH | ce ofasa: 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 asuiop

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

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

r) llozaaesje 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.

[IpBuTe OTHEUaTONM HA TPYIOBUTE UM Ce MTpaKaaT Ha aBTOPUTE 32 KOPEKIWja: aBTOPHUTE Ce NOJKHH
KOPUTMPAHUOT OTIEYaToK Jia U To BparaT Ha Pegakiujata na MMII Bo pok of 2 fieHa.

Anpecara na Pepaknujarta
Hame I'pyes Op. 3
I'papcku sup 6ok 1,

1000 Ckorje,

Ten.: ++ 389 02 3162 577

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

N3BectyBame 3a uneHopute Ha MJILI

Cute mITO cakaaT U HATaMy /1a I'o J00MBaaT CNIMCAHUETO TPeba 1a ja UMAaT yIJIATeHO WieHAPUHATA
3a 2021 roguHa Bo BucuHAa ox 600 meHapu u 3a Toa na ja uH(opMHMpaaT CTpy4yHaTa CJIy:xk0a Ha
Maxke10HCKO JIEKapCKO APYIITBO, TMCMEHO HJIH HA MEnJI.

Jerannu nndopManuu MokeTe Aa 100ueTe Ha TeaedoHot Ha [ApymrTroro 02 3 162 557.

N3BectyBame 3a peuensenture 3a MMII

Bo ckaan co npaBuiinukoT Ha YKHUM peneH3eHTHTe IITO HABPEMEHO U OATOBOPHO Ke ja oapadorar
peuensujata ke nodujatr 0.4 Goga kom ce coOupaar 3a yHanpeayBame BO aKaJeMCKUTe 3Bamba.
BonoBuTe MoKaT 1a ce 100UjaT U peTporpagHo npexky modapysame Bo MJI/I - 3162 557.
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