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Abstract: Introduction: Atrial fibrillation (AF)
which can be seen as a complication of the open heart
surgery, may cause serious problems on post operative
period. The exact pathophysiology of AF is unknown
but it is thought that factors such as oxidative stress
might cause AF. Material and methods: We retro-
spectivily surveyed the serum gamma glutamyl tran-
sferase (GGT) levels which is accepted as a mediator
of oxidative stres, for the Post Operative Atrial Fibril-
lation (POAF) that occur after of-pump versus
on-pump Coronary Artery Bypass Graft (CABG) sur-
gery. Our study included 183 cases (101 male, 72 fe-
male; median age 63 + 4.3 years) of which CABG was
performed. Results: Echocardiography, routine blood
tests, electrocardiography (ECQG), test for the serum
GGT levels were performed in preoperative and posto-
perative period to all participants. AF developed in 34
patients (35 %) in Group I and 19 patients (20 %) in
Group II. There were no significant differences betwe-
en two groups (of-pump versus on-pump) in terms of
gender, cardiovascular risk factors and the severity of
the coronary artery disease. In patients who has devel-
oped AF in postoperative period had significantly hig-
her serum GGT levels. Conclusion: This study has
shown that serum GGT levels were found to be signifi-
cantly higher in patients whom AF has developed after
on-pump CABG surgery.

Keywords: Coronary artery bypass graft, Serum
gamma glutamyl transferase, atrial fibrillation.

INTRODUCTION

Atrial fibrillation (AF) is the most common patho-
logic arrhythmia among clinical arrhythmias and can
be seen in coronary artery disease, hypertension, mitral
valve diseases and hyperthyroidism. AF can also be
seen idiopathically. Recently, in addition to these risk

Prihvacen/Accepted 17. 06. 2020. god.

factors, obesity, metabolic syndrome, chronic alcohol-
ism and atherosclerosis have been reported as other eti-
ological factors of AF (1). Oxidative stress is thought
to be an important physiopathological mechanism in
the developement of POAF since antioxidant agents
such as ascorbic acid is found to be important in the
prevention of the developement of POAF (2, 3). Serum
gamma glutamyl transferase (GGT) enzyme is impor-
tant in the homeostasis of the glutathione which is re-
sponsible for the protection of the cells from the free
oxygen radicals. GGT is related with hepatobiliary dis-
eases and alcohol consumption. There are studies in
which the use of the serum concentrations of GGT as a
marker for increased oxidative stress (4). It has also
been postulated that increased serum GGT levels and
cardiovascular diseases and the metabolic syndrome
are closely related (5, 6). Because of these facts we in-
vestigated the relationship of serum GGT which is a
marker for increased oxidative stress with POAF.

MATERIALS AND METHODS

Our study included 183 cases of which CABG
was performed in Gaziantep Dr. Ersin Arslan Educa-
tion and Research Hospital between 2012 and 2017.
Patients who had chronic liver disease, preoperative
AF, wide left atrium (> 5 cm) and patients who had in-
dications for emergency CABG were excluded from
this study. Echocardiography, routine blood tests, elec-
trocardiography (ECG), test for the serum GGT levels
were performed in preoperative and postoerative pe-
riod to all participants.

Biochemical analysis

A venous blood specimen (5 mL) was collected at
6:00 a.m. to 7:00 a.m. Serum was separated by centri-
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fugation at 1500 X g for 15 min. All laboratory analysis
were performed at the department of central bio chemi-
stry labarotry. Serum GGT levels were measured spec-
trophotometrically with the Beckman DXC800 auto-
matic biochemical analyzer (USA). Reference range
for GGT was 7-49 U/L.

Surgical Technic

Off-pump and On-pump CABG procedures were
performed through a median sternotomy approach. Oc-
topus and Starfish (Medtronic, USA) was used to stabi-
lize the target coronary vessel in all off-pump CABG
cases . Revascularization in on-pump CABG was per-
formed by standard surgical technique with moderate
systemic hyperthermia (30-32°c). Conduits for both
off-pump and on-pump CABG included the internal

mammary artery or saphenous veins, or a combination
of the two. All patients were continuously monitored
in the intensive care unit (ICU) postoperatively. A
12-lead ECG recording was performed to confirm the
AF episodes. POAF was defined as the characteristic
arrhythmia lasting for more than 5 minutes. POAF was
treated by amiodarone and replacement of potassium
and magnesium. Patients were periodically examined
in our outpatient clinics especially who had POAF. All
continuous variables were presented as mean £ SD.
Student t-test was used for analysis of continuous vari-
ables and Chi-squared test was used.

RESULTS

183 cases were divided into two groups; Group I
included the patients (n: 96) who had on-pump CABG,

Table 1. Demographic data

VARIABLES ON-PUMP (n: 96) OFF-PUMP (n: 87) significance
Age 56+2.3 54+23 N.S.
. 0 . 0
sex m: 50 (520) m: 46,530 NS,
Positive Familiy History 63 (65%) 53 (60%) N.S.
Smoking 66 (68%) 61 /70%) N.S.
Hypertension (BP > 139/89 mmHg) 46 (48%) 41 (47%) N.S.
Carotid Artery Disease 13 (13%) 11 (12%) N.S.
Peripheric Artery Disease 21 (21%) 17 (19%) N.S.
Angina Pectoris 54 (56%) 43 (49%) N.S.
Myocardial Infarction 25 (26%) 22 (25%) N.S.
COPD 26 (27%) 23 (26%) N.S.
COPD: Choronic Obstructive Pulmonary Disease, f: female, m: male
Table 2. Preoperative biochemical markers
VARIABLES ON-PUMP (n: 96) OFF-PUMP (n: 87) significance
WBC (3.5-10 X 106/L) 5.600 6.100
Hg (11.5-16.5 g/dl) 10.7 10.3
Hct (%) 32 30
Platelet (100-400 X 10° /L) 221.000 213.000
Cr (0.7-1,3 mg/dl) 1,0 1,1
BUN ( 6-20 mg/dl) 12,7 13,3
Glucose (<200 mg/dl) 107 111
AST (0-37 U/L) 19 23
ALT (0-41 U/L) 16 13
LDH (210-425 U/L) 337 411
GGT(10- 36 31

WBC: White Blood Cell, Hg: Hemoglobin, Hct: Hemotocrit, Cr: Creatinine, BUN: Blood Urea Nitrogene, AST: Aspartate Transfe-

rase, ALT: Alanine Transferase, LDH: Lactic De Hydrogenase, GGT: Gama Glytamil Transferase.
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Table 3. Postoperative biochemical markers

VARIABLES ON-PUMP (n: 96) OFF-PUMP (n: 87) significance

WBC (3.5-10 x 10° /L) 12.300 7.100
Hg (11.5-16.5 g/dl) 8,7 9,8
Hct (%) 26 28
Platelet (100-400 x 10° /L) 143.000 227.000
Cr (0.7-1.3 mg/dl) 1,3 0,8
BUN (6-20 mg/dl) 33 17
Glucose (<200 mg/dl) 156 124
AST (0-37 U/L) 53 18
ALT (0-41 U/L) 119 26
LDH (210-425 U/L) 1048 768
GGT 89 33

WBC: White Blood Cell, Hg: Hemoglobin, Hct: Hemotocrit, Cr: Creatinine, BUN: Blood Urea Nitrogene, AST: Aspartate Transfe-
rase, ALT: Alanine Transferase, LDH: Lactic De Hydrogenase, GGT: Gama Glytamyl Transferase.

Table 4. Operative and postoperative data

VARIABLES ON-PUMP (n: 96) | OFF-PUMP (n: 87) |significance
Mean Number Of Diseased Coronary Artery 2.3 2.1
Mean Number of Revascularized Coronary Artery 2.1 2.0
Preoperative EF 46% 48%
Postoperative EF (3 Months Later) 43% 49%
Postoperative AF 34 (35 %) 19 (20 %)
Postoperative AF (3 Month later) 11 (11 %) 7 (8 %)
3 months later GGT 74 36

EF: Ejection Fraction, AF: Atrial Fibrillation, GGT: Gama Glutamyl Transferase

Group II included the patients (n: 87) who had
of-pump CABG. There were statistically no significant
difference between two groups in terms of demograp-
hic data and preoperative clinical conditions (Table 1,
2). AF developed in 34 patients (35 %) in Group I and
19 patients (20 %) in Group II. Also despite the anti AF
therapy 3 months later AF persisted in 11 patients (11
%) in Group 1 and in 7 patients (8 %) in Group II. No
significant diffrerences between two groups were fo-
und in terms of pre-operative blood tests. No signifi-
cant diffrerences between two groups were found in
terms of post-operative blood tests except for the AST
and the GGT. AST in Group I was 23.44412.89 mg/dl
and in Group II 38.48 + 51.89 mg/dl. GGT which is
considered to be a marker for increased oxidative stress
was found to be significantly different; in Group I:
47.57 £29.44, in Group 11:35.13 £ 18.77, (p < 0.05).

DISCUSSION

POAF is the mostly encountered arrythmic com-
plication of CABG which is estimated to 5-30 % (7A).

If AF is untreated it is one of the leading cause of post-
operative morbidity and mortality (7). It usually is seen
on 2nd or 3th postoperative day (8). There are many
studies of-pump CABG lowers the incidence of PO-
AF(9,10), but also there are authors on the contrary
(11, 12). In our study POAF is seen with significantly
higher incidence in on-pump CABG compared to
of-pump CABG. This is the main postulate of this
study. There are multifactorial mechanisms are questi-
oned for POAF. It could be of either slow atrial con-
duction nature or dispersion of atrial refractoriness
(13). Especially Archobold stated that; a combination
of prolonged signal-averaged P-wave duration (SAPD),
advanced age, and male sex identifies patients at high
risk for development of POAF (13). AF is accepted to
be reentrant in origin, so sustained AF requires that the
depolarizing wave fronts continuously encounter exci-
table tissue, a circumstance favored by slow atrial con-
duction and a short atrial refractory period (14). It has
been found that atrial myositic calcium load and elec-
trophysiological remodelling of the atrial tissue is fo-
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und to be responsible for the development of POAF
(15). Plasma peroxidase levels were found to be incre-
ased after aortic cross clamping, in patients whom
CABG operation was performed (7, 16). POAF can de-
velop in an environment in which there is increased ox-
idative but there isn’t enough anti oxidants present. Vi-
oli reports on experimental and clinical studies explor-
ing the role of Reactive oxygen species (ROS) in elicit-
ing the occurrence or recurrence of AF and the poten-
tial efficacy of a treatment by antioxidant vitamins
(17). Stanger states that Ischemia-reperfusion has been
reported to be associated with augmented oxidative
stress in the course of surgery, which might be causally
involved in the onset of atrial fibrillation (AF), the
most common arrhythmia after cardiac surgery. So he
hypothesized that supplementation of antioxidants and
n-3 polyunsaturated fatty acids (n-3 PUFAs) might lo-
wer the incidence of AF following coronary artery by-
pass graft (CABG) surgery. And finally he concludes
that the administration of vitamins attenuates post-ope-
rative oxidative stress in the course of CABG surgery
(18). GGT is the enzyme for the seperation of gamma
gluthamyl from glutathione which itself is an impor-
tant antioxidant. Because of the close relationship bet-
ween serum GGT levels and inflammation and athero-
sclerosis (8) the developement of POAF which occurs
in a similar fashion is found to be significantly related
with the serum GGT levels as well. GGT as an enzyme
that is derived from the liver is postulated to have an in-
dependent relationship between postoperative AF
(19). The mean age is found to be significantly higher
in Group I in which postoperative AF occured (p <
0.05) and thus the age group in this study is considered
to be appropriate. Postoperative AF is found to be more

Sazetak

often in the second and third postoperative days and se-
rum GGT levels are found to be increased in the first
postoperative day. This might affect the statistyical
analiysis but since history of MI was among the exclu-
sion criteria elevated levels of serum GGT may be an
independent risk factor for AF.

CONCLUSION

The leading etiological factors for the develope-
ment of postoperative AF are inflammation and oxida-
tive stress. Thus it is imperative to perform the tests for
imflammatory markers and the markers of oxidative
stress in the preoperative period in order to develop
preventive treatment protocols for such complications
of CABG operation.
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ECG — electrocardiography

ROS — Reactive oxygen species
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ATRIJALNA FIBRILACIJAT GAMA GLUTAMIL TRANSFERAZA;
AORTOPULMONALNO PREMOSCAVAN;E SA I BEZ UPOTREBE PUMPE
ZA VANTELESNU CIRKULACIJU

Emced Khalil

Departmant of cardiovascular surgery, Ordu university research and education hospital, Ordu, Turkey

Uvod: Atrijalna fibrilacija (AF), koja se moze javi-
ti kao komplikacija operacija na otvorenom srcu, moze
izazvati ozbiljne probleme u postoperativnom periodu.
Ta¢na patofiziologija AF je nepoznata. Smatra se da
faktori kao $to je oksidativni stres mogu izazvati AF.

Materijal i metode: Retrospektivno smo ispitali
nivo serumske gama glutamil transferaze (GGT), kao
medijatora oksidativnog stresa, kod postoperativne
atrijalne fibrilacije (POAF) koja se javila posle aorto-
koronarnog premosc¢avanja (CABG) uz pomo¢ i bez

upotrebe pumpe za vantelesnu cirkulaciju. Nasa studi-
jajeukljucila 183 slu¢aja (101 muskarac, 72 Zene; pro-
se¢ne starosti 63 £ 4.3 godine) kod kojih je izvedeno
aortokoronarno premoséavanje.

Zakljucak: Ova studija je pokazala da je znacaj-
no visi nivo serumske GGT naden kog atrijalne fibrila-
cije nakon aortokoronarnog premosc¢avanja sa upotre-
bom pume za vantelesnu cirkulaciju.

Kljucne reci: aortokoronarno premoscavanje, se-
rumska gama glutamil transferaza, atrijalna fibrilacija.
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Abstract: Introduction: The purpose of this study
is to show whether or not there is a relationship betwe-
en number of visits in shipyard workers who visit clin-
ics with complaints of foreign bodies in their cornea
and parameters of working hours, duration of working
in years, time of working without a break and age.

Methods: All patients who visited the Emergency
Service of the Ahi Evran University Research and Trai-
ning Hospital between 1 March 2018 and 31 March
2019 with complaints of corneal foreign bodies were
examined based on their number of visits in the last one
year, daily hours of work, duration of working in years,
time of working without a break and age. While cor-
neal foreign body traumas for up to 3 times in the last
one year were included in one group, those that were
experienced for 4 times or more frequently were inclu-
ded in the other group.

Results: 140 male patients were included in the
study. While 67 of the participants were included in the
group of patients with corneal foreign body traumas for
up to 3 times in the past year, 73 were included in the
group of patients with corneal foreign body traumas for
4 times or more frequently in the past year. There was a
statistically significant relationship between experien-
cing corneal foreign body traumas for 4 times or more
frequently per year and more daily working hours, lon-
ger times of working without a break, short working
period and younger age (p-value: < 0.001).

Conclusion: Corneal foreign bodies are eye inju-
ries that may lead to loss of sight or reduced sight and
are associated with loss of labor and increased treat-
ment costs. In our study, among the patients who came
up with complaints of corneal foreign body traumas for
4 times or more per year, the risk factors was observed
to consist of long daily working hours, long time of
working without a break, shortness of the time of start-
ing work and early age.

Prihvaéen/Accepted 17. 06. 2020. god.

Keywords: Cornea, foreign body, frequency of ap-
plication.

INTRODUCTION

Corneal foreign bodies constitute the most frequ-
ently encountered group of ocular traumas after cor-
neal abrasions. Corneal foreign body traumas are pre-
ventable eye traumas, and they are frequently associa-
ted with metallic foreign body trauma (1). Corneal for-
eign body traumas are frequently accompanied by
symptoms of pain (2). Encountering reduction in
sharpness of sight is not prevalent, but issues such as
corneal scar formation, infectious keratitis and rarely
endophthalmitis may lead to reductions in sharpness of
sight (1, 2). While most corneal foreign bodies are su-
perficial and benign in nature, they are associated with
severe ocular problems in contrast to this. In addition
to creating an economic burden by causing loss of la-
bor by from a few hours up to a few days, corneal fore-
ign bodies are one of the leading causes of monocular
blindness in industry workers (1, 3).

While the etiology of corneal foreign body injuri-
es varies, the most frequently encountered example is
the combination of lack of protective glasses and
high-risk jobs (4). These high-risk jobs involve activi-
ties such as grinding, forging, drilling and welding. In
addition to these widespread causes, unexpected cau-
ses such as exposure of the eye to debris during activiti-
es like driving or walking may also result in corneal fo-
reign bodies.

Self-medication and removal of the foreign body
by the person are common practices associated with
lack of an ophthalmologist at the workplace. Treating
corneal foreign bodies with over-the-counter drugs and
trying to remove them with the help of various appara-
tuses may lead to severe ocular complications. It is def-
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initely possible to prevent corneal foreign body acci-
dents and potentially severe outcomes. Wearing suita-
ble protective glasses prevents approximately two thi-
rds of these accidents (3).

The objective of this study is to show whether or
not there is a relationship between being included in
the groups of visits of up to 3 times and 4 times or more
due to corneal foreign body traumas and parameters of
working hours, duration of working in years, time of
working without a break and age.

MATERIAL AND METHODS

The study was planned in compliance with the Pa-
tient Rights Directive and ethical rules by considering
the principles of the Declaration of Helsinki. It is a
cross-sectional and observational study. Each case that
was included in the study provided written consent sta-
ting that they voluntarily participated in the study.

Among the cases who visited the polyclinic bet-
ween the dates of 1 March 2018 and 31 March 2019,
280 eyes of 140 male patients who had corneal foreign
bodies and were working at a shipyard were included
in the study. After receiving detailed anamnesis from
the cases, anterior segment and fundus examinations
were performed. Information was received from all ca-
ses on frequency of visiting due to corneal foreign bod-
ies in the last year, daily working hours, working with-
out a break, years of work and age.

While corneal foreign body traumas for up to 3 ti-
mes in the last one year were included in one group,
those that were experienced for 4 times or more frequ-
ently were included in the other group. The two groups
were examined based on daily working hours, working
without a break, years of work and age. The data were
statistically analyzed by using SPSS (Statistical Packa-
ge for the Social Sciences) for Windows 17.0. Mann-
Whitney U test was used to determine the relationships
between parameters. The results were interpreted in a
95% confidence interval and on a significance level of
p <0.05.

RESULTS

While 134 eyes of 67 participants were included
in the group of patients with corneal foreign body trau-

mas for up to 3 times in the past year, 146 eyes of 73
were included in the group of patients with corneal for-
eign body traumas for 4 times or more frequently in the
past year.

For the group of patients with corneal foreign
body traumas for up to 3 times in the past year, the
daily working time was 513.25 + 36.4 minutes (min.),
time of working without a break was 253.2 = 19.5 min.,
working duration was 78.6+15.4 months, and the mean
age was 41.2 + 14.7 years, while, for the group of pati-
ents with corneal foreign body traumas for 4 times or
more frequently in the past year, the daily working time
was 618.1 £40.6 min., time of working without a break
was 300.7 + 26.8 min., working duration was 60.2 £
10.5 months, and the mean age was 26.1 + 10.5 years
(Table 1).

When the relationships between parameters were
examined by Mann-Whitney U Test, a significant rela-
tionship was found between visiting 4 times or more
per year due to corneal foreign bodies and more daily
working hours, long times of working without a break,
short working period and younger (p-value: < 0.001).

DISCUSSION AND CONCLUSION

Although they are accepted as small ocular trau-
mas, foreign bodies are associated with significant oc-
ular morbidity. They are economically significant as
they usually lead to loss of labor by affecting young
men at working ages (5, 6, 7). The patients who were
included in our study were male workers of a shipyard,
and while the mean age in one group was 26.1 + 10.5
years, the mean age in the other group was 41.2 = 14.7
years. These mean ages were similar to those reported
by previous studies (8-11). Nevertheless, the finding
that the mean age in the group with 4 or more corneal
foreign body complaints per year was significantly lo-
wer showed that the frequency of corneal foreign body
trauma increased among the younger participants.

Serinken et al. studied work-related eye injuries
and found that the frequency of eye trauma increased
as ages got younger and work experience got shorter
(11). Gobba et al. found the frequency of ocular trauma
in young patients to be two times higher than older pa-
tients (12). As a result of their study on port workers,

Table 1. Factors that affect frequency of corneal foreign body visitation frequency

Corneal foreign body Corneal foreign body
trauma for up to 3 times | trauma for 4 times or more P-value*
(n:67) (n:73)
Daily working time (min.) 513.25+364 618.1 +40.6 <0.001
Working without a break (min.) 253.2+£19.5 300.7 +26.8 <0.001
Duration of work (months) 78.6+154 60.2 +10.5 <0.001
Age 412 +14.7 26.1 £10.5 <0.001
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Cesar-Vaz et al. determined that usage of protective
glasses would reduce symptoms related to ocular trau-
ma (13). We also found that young age, lack of suffici-
ent work experience, long working hours and working
without a break are risk factors for the frequency of
corneal foreign body traumas.

The standard method for treating corneal foreign
bodies involves removal of the foreign body, covering
up the eye, antibiotic drops and drops containing
non-steroid analgesics (14, 15, 16). Krogsgaard et al.
argued that patient cooperation is better with ointments
rather than drops, and oral non-steroid analgesic tab-
lets should be added to the treatment (17). There are al-
so studies suggesting that, in treatment of corneal fore-
ign bodies, although covering up the eye is convention-
ally recommended, it is not useful (18, 19). It was re-
ported that some cases require corneal debridement.

Consequently, we have determined with this study
that recurring corneal foreign body traumas rather af-

Sazetak

fect young men, those with less work experience, those
with long daily working hours and those who work for
a long time without a break. At this point, it is impor-
tant for employers and employees to collaborate to de-
termine a working plan towards preventing the negati-
ve effects of corneal foreign body traumas.
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ISPITIVANJE FAKTORA KOJI UTICU NA UCESTALOST POSETA

ZBOG POVREDA SA PRISUSTVOM STRANOG TELA U ROZNjACI

Ayyildiz Taha,' Ozturk Yucel’

' Bursa City Hospital, Department of Opthalmology, Bursa, Turkey
: Haydarpasa training and research hospital, Department of ophthalmology, Istanbul, Turkey

Uvod: Cilj ove studije je bio da pokaze da li po-
stoji povezanost broja poseta klinici od strane radnika
brodogradilista zbog sumnji na strano telo u roznjaci i
parametara kao $to su broj radnih sati, godine radnog
staza, period na poslu bez pauze i broj godina.

Metode: Svi pacijenti koji su posetili urgentnu
sluzbu Ahi Evran University Research and Training
Hospital, u periodu od 1. marta 2018. do 31. marta
2019. zbog sumnji na strano telo u roznjaci, su bili ispi-
tivani u skladu sa brojem poseta tokom prethodnih go-
dinu dana, broju radnih sati tokom dana, godinama
radnog staza, perioda na poslu bez pauze i broj godina.
Dok su povrede sa prisustvom stranog tela u roznjaci
do tri puta u protekloj godini svrstane u jednu grupu,
oni sa 4 ili vi$e puta tokom protekle godine su svrstani
u drugu grupu.

Rezultati: 140 muskih pacijenata je uklju¢eno u
studiju. Dok je 67 ispitanika bilo svrstano u grupu paci-
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Abstract: Background: This study was to evalua-
te the impression quality and clinical success of 2 Poly-
vinyl siloxane (PVS) impression materials by using
dual-viscosity 1-step impression technique and the
putty-wash two-step impression technique.

Methods: In this study, Variotime (Heracus, Ha-
nau, Germany) and a novel silicone Spirias (Imicryl,
Konya, Turkey) were selected as PVS impression mate-
rials. A total of 40 samples were divided into groups ac-
cording to the impression technique. Three possible cat-
egories were established to rate the impression quality.
The impression was examined using a laboratory micro-
scope (Opmi Pico, Zeiss) and lenses with 2X to 6X mag-
nification for the presence or absence of bubbles or vo-
ids and the complete reproduction of the preparation fin-
ish line. A spreadsheet (Excel v2016; Microsoft Corp)
was used for processing statistical data. Results of the
analysis were calculated as mean and frequency.

Results: In the impressions taken with Variotime,
the percentage of the successful impression is 95% (Cri-
teria I - II). Only one impression was found unaccepta-
ble (criteria III). In impressions with Spirias, the percen-
tage of successful impressions is 100% (Criteria I - II).
No-impression was found unacceptable (criterion III).

Conclusion: The quality of impressions of both
brands Polyvinyl siloxane impression materials revea-
led a high rate (97.5%) For more precise results, many
new studies were needed on different Polyvinyl siloxa-
ne impression materials.

Keywords: polyvinyl siloxane, additional silico-
ne, quality of impression.

INTRODUCTION

Impressions made to replicate the condition of te-
eth and surrounding tissues are a main part of prosthe-
tic dentistry. The purpose of acceptable impressions is
to provide exact information for indirect restorations

Prihvaéen/Accepted 26. 05. 2020. god.

(1). Although a successful dental prosthesis depends
on many factors associated with the dentist, material,
and patient, the impression is the most critical step (2).

Making the impression is a critical clinical step to
accurately record the three-dimensional intraoral rela-
tionships among teeth and surrounding structures (1).
Laboratory errors that lead to incompatibility in indi-
rect restorations are most often the result of inaccuraci-
es that occur during the impressions (1, 2, 3). Many
factors, such as the experience and skill of clinicians,
proper material handling, the choice of impression ma-
terials, technique, working time, and the patient’s com-
pliance, affect the acceptability of the impression (3).

Polyvinyl siloxane impression material (PVS), al-
so called addition silicone impression material, which
has been used for many years, is one of the most com-
monly used impression materials for indirect denture
restorations today. This material has many advantages,
such as low polymerization shrinkage, virtually ideal
dimensional stability and durability, good detail repro-
duction, non-toxic or non-allergic behavior, adequate
tear resistance, and quick elastic recovery.

Its stability makes it possible to pour the molds up
to several days after they have been removed from the
mouth. PVS is the best choice among elastic impres-
sion materials if there is likely to be a delay in pouring
the molds. Innovations in PVS impression materials
aim to enhance precision and limit some clinical handi-
caps, such as bubbles, voids, tears, and pulls (4). On the
other hand, PVS is inherently hydrophobic; because of
its hydrophobic behavior, PVS applications are limited
to dry conditions. A new formulation of “hydrophilic”
PVS has been produced that can better penetrate moist
dental surfaces (5).

PVS impression materials can be used in several
techniques in accordance with the manufacturer’s rec-
ommendations (6), taking into account their viscositi-
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es: the dual-viscosity one-step impression technique,
the single-viscosity monophase impression technique,
and the putty-wash two-step impression technique (3).

The aim of this study was to evaluate the impres-
sion quality and clinical success of two PVS impres-
sion materials by using the dual-viscosity one-step im-
pression technique and the putty-wash two-step im-
pression technique. The null hypothesis of this study
was that there would be no difference between PVS
impression materials and techniques.

MATERIAL AND METHODS

A standard maxillary dentulous acrylic model (In-
tegra, Ankara, Turkey) was selected as the master mo-
del. Tooth 26 was prepared with the preparation finish
line located in the epigingival position. In this study,
Variotime (Heraeus, Hanau, Germany) and a novel sili-
cone, Spirias (Imicryl, Konya, Turkey), were selected
as PVS impression materials. The viscosity of the new
PVS brand Type 3 Extra Light Body Spirias (rheome-
ter, at shear stress of 100 Pa) is 10 PaS. Sharp fin test
and Consistency test results are 16 mm and 42-45mm
respectively (ISO 4823 Consistency test).

A total of 40 samples were divided into groups ac-
cording to the impression technique and pouring time.
Grup 1 is “Variotime putty and light body / one-step
technique” and Grup Il is “Spirias putty and extra light

body / two-step technique”. Spirias produces an extra
light body, and the company’s recommendation is to
perform a two-stage impression. Variotime, which we
frequently use in our routine clinical practices, sug-
gests a single-stage impression (5). We planned our
work by considering the manufacturers’ suggestions.

Stock trays were used for impressions of all gro-
ups. For standardization of impression loading, a squa-
re metal plate weighing 1.5 Kg was placed on the im-
pression trays.

Three possible categories were established to rate
the impression quality (Figure 1):

a. Perfect impressions, with an absence of voids or
bubbles and perfect reproduction of the preparation fi-
nish line, were rated Criteria I.

b. Minimal defects in the impression up to 2 mm
in diameter not involving the preparation finish line
that could be corrected by the technician on the casts
were considered acceptable and rated Criteria I1.

c. If impressions showed bigger voids or bubbles
(more than 2 mm in diameter) or defects involving the
preparation finish line, they were categorized as unac-
ceptable and rated Criteria III.

The impression was examined using a laboratory
microscope (Opmi Pico, Zeiss) and lenses with 2X to
6X magnification for the presence or absence of bub-
bles or voids and the complete reproduction of the pre-
paration finish line.

Table 1. The distribution of impression quality for Variotime and Spirias (No. and %)

criteria I* criteria I1** criteria [I1** total
Group I 18 (%90) 1 (%5) 1 (%5) 20 (%100)
Group 11 19 (%95) 1 (%5) 0 (%0) 20 (%100)
total 37 (%92.5) 2 (%5) 1 (%2.5) 40 (%100)

*Criteria 1. Perfect impressions, no voids or bubbles

**Criteria II. Acceptable impressions, minimal defects in the impression (less than 2 mm in diameter) or not involving the prepara-

tion finish line

*#*Criteria I1I. Unacceptable impressions, big voids or bubbles (more than 2 mm in diameter) or defects involving the preparation

finish line

Figure 1. Three categories were established to rate the quality of the final impressions: (a) Criteria I: perfect
impression, with no voids or bubbles; (b) Criteria Il: acceptable impression, minimal voids or bubbles not
involving the preparation finish line; (c) Criteria Ill: unacceptable impression, with large voids and bubbles
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A spreadsheet (Excel v2016; Microsoft Corp) was
used for processing statistical data. Results of the anal-
ysis were calculated as mean and frequency.

RESULTS

Table 1 shows the number and percentages of PVS
impressions according to three impression quality cri-
teria. In the impressions taken with Variotime, the per-
centage of successful impressions was 95% (criteria
I-1I). Only one impression was found unacceptable
(criterion IIT). In impressions with Spirias, the percent-
age of successful impressions was 100% (criteria I-1I).
No-impression was found unacceptable (criterion III).
An acceptable percentage for all PVS impression ma-
terials is 97.5%.

DISCUSSION

The aim of this in-vitro study was to evaluate the
quality of impressions made with PVS materials (Vari-
otime, Spirias), as determined by the presence or ab-
sence of bubbles or voids and the complete reproduc-
tion of the preparation finish line.

One reason for insufficient impressions is that the
air bubbles between the impression material and the to-
oth are trapped. This may be due to the accidental shut-
down of air when applying a light body material with
the syringe, especially if the syringe tip is raised during
the procedure. The clinician’s experience and manual
skill are responsible for the quality of these results. In
this study, the preparations and impressions were car-
ried out by experienced clinicians, with an overall suc-
cess rate of 92.50%.

The ideal impression material should have high
dimensional stability, which is critical for the correct
replication of intraoral structures. PVS has been used
as an impression material for many years and has gai-
ned popularity due to its excellent accuracy and dimen-
sional stability (7). Pereira et al. found that the dimen-
sional stability of the additive silicone did not change
significantly (linear size changes did not exceed 1%),
even 96 hours after measurement (8). These results are
consistent with previous researchers’ work (9).

Sazetak

In addition, the physical properties of the impres-
sion material will affect success. The PVS material
used in this study offers good wettability and flow be-
havior in dental tissue. In general, some rules must be
followed to process PVS materials. One thing to note is
that rubber gloves or rubber dams are not used (10).

According to the literature, the one-step technique
with PVS leads to very accurate impressions (11). The
one-step technique is quite simple, cost-effective, and
less time-consuming; it also protects the impression
material. However, this technique has several disad-
vantages. First, there is no stack control. With this tech-
nique, more bubbles are produced and included in the
set impression. In this study, a double stage Spirias im-
pression showed better results than a single stage Vari-
otime impression. However, both techniques and both
brands showed close results.

CONCLUSION

Two significant conclusions were reached in this
study:

1. Although the values of the Spirias sample were
slightly better than the values of Variotime, the impres-
sion quality and clinical success of both PVS impres-
sion materials revealed a high rate (97.5%)

2. For more precise results, many new studies are
needed on different PVS impression materials and dif-
ferent techniques.
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PVS — polyvinyl siloxane
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Uvod: Ova studija je ispitivala kvalitet zubnog
otiska 1 klini¢ki uspeh dva polivinil siloksan (PVS) im-

presiona materijala koriste¢i dvostruko viskoznu mo-
nofaznu tehniku otiska i putty-wash bifaznu tehniku.
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Metode: U ovoj studiji, Variotime (Heraeus, Ha-
nau, Nemacka) i inovativni Spirias (Imicryl, Konya,
Turska) su izabrani kao PVS materijali. Ukupno 40
uzoraka je podeljeno u dve grupe prema tehnici otisa-
ka. Odredene su tri mogude kategorije za merenje kva-
liteta otiska. Utisci su ispitivani pomocu laboratorij-
skih mikroskopa (Opmi Pico, Zeiss) i so¢ivima sa uve-
¢anjem od 2X do 6X za detektovanje prisustva mehuri-
¢a ili praznina i kompletne reprodukcije zavr$nih lini-
ja. Tabela (Excel v2016; Microsoft Corp) je koris¢ena
za statistiCku obradu podataka. Rezultat analize su ra-
¢unati kao prose¢ne vrednosti i uéestalosti.
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Rezultati: Kod otisaka uzetih salariotime materi-
jalom, procenat uspesnosti je 95% (Kriterijumi I - II).
Samo jedan otisak je bio u potpunosti neprihvatljiv (Kri-
terijum III). Kod otisaka uzetih Spirias materijalom,
procenat uspesnosti je 100% (Kriterijumi I - IT). Nije na-
den nijedan neprihvatljiv otisak (Kriterijum III).

Zakljucak: Pokazana je visoka stopa uspesnosti
kvaliteta otisaka oba brenda PVS impresionih materijala
(97.5%). Za preciznije rezultate, mnoge nove studije su
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Abstract: Objective: Nowadays, non-invasive met-
hods are emerging in the evaluation of cardiovascular
diseases. The aim of this study was to determine the di-
agnostic performance of cardiac magnetic resonance
(CMR) imaging and cardiac ultrasound imaging (Echo)
in cardiac patients diagnosed with Echo previously.

Methods: In total of 32 various cardiac patients
with Echo findings including congenital and acquired
heart pathologies who applied to our clinic were inclu-
ded in the study. The distribution of cardiac pathologi-
es including valve dysfunctions, right and left ventric-
ular wall lesions and movement disorders, atrioventri-
cular hypertrophy, septal defect, pericardial effu-
sion-mass, additional congenital or acquired vascular
pathologies and additional thoracic pathology, age and
gender correlations were determined. The CMR and
Echo findings were compared statistically.

Results: It was found that 12 (37.5%) of the indi-
viduals were female, 20 (62.5%) were male, aged bet-
ween 6 and 80 years with an average age of 29.9 years.
The cardiac parameters were positive in 27 (84.4%)
patients according to Echo and were positive in 22
(68.8%) patients according to CMR. There was no sta-
tistically significant correlation between CMR and Ec-
ho for cardiac pathology detection rates (p > 0.05).Ho-
wever, only 18 out of 22 patients who were positive on
CMR were positive on Echo. CMR was superior in de-
tecting congenital cardiac pathologies.

Conclusion: Echo has a diagnostic advantage and
in general, CMR and Echo findings overlap in cases
with valve dysfunctions, ventricular wall motion disor-
ders, and hypertrophy, whereas we found that Echo fin-
dings were insufficient for diagnosis of congenital he-
art pathologies.

Prihvacen/Accepted 10. 06. 2020. god.
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INTRODUCTION

Heart diseases are among the most common pat-
hologies worldwide and responsible for 31% of all de-
aths in the world (1). In our country they are also
among the leading causes of mortality and morbidity,
and according to Turkish Statistical Institute 2010 data,
the most common early causes of death are cardiovas-
cular diseases in both sexes (2). Cardiac diseases are
four times more common in males than in females and
are more frequent in 50-60 year old females and 60-70
year old males (3).

In the evaluation of heart diseases, non-invasive
methods are now at the forefront. Cardiac ultrasound
imaging (Echo) is the most important method used dur-
ing follow-up of cardiovascular patients and is a safe
and reliable imaging technique for patients. With Echo,
proximal aortic wall thickness, diameters, aorta valve
structure and their functions can be assessed in detail,
while mitral valve pathology, myocardium systolic and
diastolic functions can be assessed with both 2D and
M-mod, continuous wave and pulsed wave Doppler ul-
trasound. Thanks to its different usage modalities, Ec-
ho is a guide for surgical complications, morphologic
variations, rejection, and allograft vasculopathy (4).

In recent years, studies about cardiac magnetic re-
sonance (CMR) imaging have gained speed because
they show tissue features. Various studies are continu-
ing to reduce unnecessary biopsies and coronary angi-
ographies, and for diagnosis of complications and re-
jection at early stages. CMR has been used increas-
ingly for the evaluation of myocardial diseases (5).
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CMR was used non-invasively to evaluate coronary ar-
tery disease, to evaluate cardiac ischemia and determi-
neits prevalence, measure ventricular function, con-
tractile reserve, and image luminal narrowing of the ar-
teries (6, 7, 8). It also has an important place in congen-
ital heart diseases. Besides the anatomical imaging of
the heart’s compartments, it can also show atrioventri-
cular morphological evaluation and structural features
can be demonstrated. In summary, CMR imaging is
useful to distinguish normal and pathological myocar-
dial tissue. The reason for preference is that it does not
involve ionizing radiation and is less costly.

The aim of this study is to identify supporting or
opposing findings of cases with cardiac pathology pro-
ven by Echo and compare with a non-invasive method,
CMR which provides additional findings about neigh-
boring anatomic structures, in light of magnetic reso-
nance technology.

MATERIAL AND METHODS

A total of 32 various cardiac patients with Echo
findings including congenital and acquired heart pat-
hologies who applied to our clinic were included in the
study. Among the patient groups, cardiac pathologies,
valve dysfunctions (aortic, pulmonary, mitral and tri-
cuspid valves), both right and left ventricular wall lesi-
ons (noncompaction, trabeculation, UHL/ARVD ano-
malies) and movement disorders (hypokinesia, move-
ment, acquired), atrioventricular hypertrophy, septal
defect, pericardial effusion-mass, additional congeni-
tal or acquired vascular pathologies (acquired such as
congenital aortic and pulmonary arterial embolisms,
strictures and aneurysmal dilatations such as aortic co-
arctation, dextra malposition, giant eustachian valve)
distributions, findings, age and gender correlations
with thoracic pathology were included.

The CMR test was performed using a phase sequ-
ential coilin a 1.5 T MR device (Siemens, Magnetom
Avanto Syngo, Erlangen, Germany). Cine gradient ec-
ho T2A long axis, TSE T1A and fat-suppressed T2A
short and long axis sequences (2 and 4 chamber ima-
ges), identification of standard cardiac morphology
(wall lesions especially ARVD, wall movements, valve
lesions, large vessel lesions and congenital anomalies),
mediastinal and thoracic pathologies were implemen-
ted. In spin-echo sequence routine cardiac examinati-
on, TR appropriate to R-R’ interval in ECG, TE: 30
msn, section thickness=8 mm, Matrix: 224 x 224, FOV
=300 X 400 mm; parameters for sine-cardiac MR exa-
mination TR/TE, 3.4/1.5, slip angle (FA) = 45°; sectio-
nal thickness = 8 mm, matrix = 224 x 224, FOV = 35
cm were applied. Patients with myocarditis and cardi-
omyopathies and myocardial involvement had imag-

ing taken 10-20 minutes after intravascular (IV) extra-
cellular contrast agent injection (0.1-0.2 mmol/kg)
with late contrast IR images in multiplanar sections.
Late contrast imaging used TR/TE, 4.8/1.3, flip angle
(FA) 200, receiver band width + 31.25 kHz, FOV =35
cm, cross section thickness 8 mm, cross sectional area
2 mm and matrix 256 x 160 parameters. Echocardio-
graphic images were obtained in the standard paraster-
nal long and short axis and apical 4 chamber and 2
chamber views utilizing digital Vivid 7 ultrasound equ-
ipment with a combined tissue imaging 2.5 — 4.0 MHz
transducer (GE, Milwaukee, WI). At least 3 cardiac cy-
cles were captured at the left ventricular (LV) base, mid
papillary muscle level, and apex for wall motion asses-
sment. No intravenous echocardiographic contrast
agent was used.

Statistical analysis

Chi-square and Fisher’s Exact Chi-Square tests
were used to compare descriptive statistics (mean,
standard deviation, frequency), as well as qualitative
data when evaluating study data. McNemar test and di-
agnostic screening tests were used for CMR and Echo
evaluations of cardiac pathologies; significance was
evaluated as p < 0.05.

RESULTS

The ages of the 32 patients included in the study
ranged from 6 to 80 years with a mean age of 29.93 +
19.80, with 12 (37.5%) women and 20 (62.5%) men.

From cardiac parameters, Echo was positive in 27
(84.4%) cases and CMR was positive in 22 (68.8%) ca-
ses (Tables 1 and 2). Congenital cardiac pathologies
were detected in six cases. In 15 (46.9%) of the cases,
valve dysfunction was present. On the right, 4 (12.5%)
of the cases had abnormal ventricular wall motion or
structural abnormality. On the left, 9 (28.1%) of the ca-
ses with abnormal ventricular wall motion or structural
abnormality diagnosed by CMR. Fourteen of the cases
had atrial-ventricular hypertrophy (43.8%), and 5
(15.6%) of the cases had additional vascular abnormal-
ity and nonspecific wall tumors.

There was no statistically significant correlation
between cardiac pathology rates on CMR and Echo (p
> (0.05) (Table 1). With the Echo method, 84.4% of the

Table 1. Distribution of cardiac pathologies
according to imaging method

Cardiac . . ] .

pathology Positive n (%) | Negative n (%)
Echo 27 (84.4) 5(15.6)
CMR 22 (68.8) 10(312)
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Table 2. Relationship between CMR and Echo in cardiac pathology

Cardiac pathology CMR
Positive Negative P*
n (%) n (%)
Cardiac pathologyEcho
Positive 18 (56.3) 9 (28.1) 0.267
Negative 4(12.5) 1(3.1)

*McNemar test.

cases received positive diagnosis and with cardiac MR
68.8% of the cases received positive diagnosis. Of the
22 patients positively diagnosed with CMR, only 18
had the same positive diagnosis in Echo; whereas the
other cases were negative in Echo. The sensitivity of
CMR was 81.8% and specificity was determined as
10%. The positive predictive value was 66.67% and
the negative predictive value was 20%. Of the 27 pati-
ents who had pathology detected on Echo, only 18 had
pathological diagnosis on CMR. Two cases of ventric-
ular septal defect (VSD),one case of left ventricular
hypertrophy and one case of tricuspid insufficiency, a
total of four, were positive on CMR unlike Echo find-
ings which were all negative (Figure 1). In contrast
with the two imaging methods, it was found that Echo
findings were inadequate in cases of congenital heart
disease, while CMR and Echo findings overlapped in
cases with valve dysfunctions, ventricular wall motion
disorders and hypertrophy in general.

There was no statistically significant difference
between cardiac pathologies according to gender with

Echo findings and CMR findings (p > 0.05). There was
no statistically significant difference between the find-
ings of valve dysfunction according to gender (p >
0.05). For similar structural features of ventricular wall
motion on the right and left according to gender, atrial
ventricular hypertrophy, additional vascular abnormal-
ities and non-specific wall tumors, septal defect and
additional thoracic pathology findings were not statis-
tically significant (p > 0.05).

When both imaging methods were evaluated in
terms of age in cardiac pathologies, there was no statis-
tically significant difference between the Echo and
CMR findings with age (p > 0.05) (Table 3). Similarly,
there was no statistically significant difference betwe-
en the findings of valve dysfunction according to age
distribution (p > 0.05) (Table 4).

DISCUSSION

Cardiac MRI is now an important diagnostic ima-
ging method for detecting congenital and acquired car-
diac pathologies. CMR provides more findings incar-

Table 3: Evaluation of cardiac pathologies by age

Age
<15 16-40 > 40 p*
n (%) n (%) n (%)
Cardiac pathology Echo 9 (81.8) 9 (75) 9 (100) 0.283
Cardiac pathology CMR 7 (63.6) 8 (66.7) 7(77.8) 0.779
* Chi square test
Table 4.Evaluation of valve dysfunctions by age
Age
<15 year 16-40 year > 40 year .
(m=11) (n=12) (n=9) p
n (%) n (%) n (%)
Valve Dysfunction 3(27.3) 6 (50) 6 (66.7) 0.206
TI 3(27.3) 5(41.7) 2(22.2) 0.598
Al 1(9.1) 1(8.3) 1(1L.1) 0.976
MI 2(18.2) 2 (16.7) 4 (44.4) 0.282
AS 0 0 1(1L.1) 0.267

* Chi square test (TI: Tricuspid Insufficiency, Al: Aortic Insufficiency, MY: Mitral Insufficiency, AS: Aortic Stenosis)
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diac diseases compared to other methods like echo,
scintigraphy or angiography in just a single examinati-
on. For evaluation of congenital heart diseases, it ensu-
res important benefits in providing cardiac anomaly
imaging and additional information.

MRI shows the anatomical health of the compart-
ment of the heart and evaluates the atrium and ventricle
morphologically. In our study, 14 cases of atrial and/or
ventricular hypertrophy were present. In addition to
showing hypertrophy on MRI, due to real-time and
high-resolution imaging of the affected valve functions
in cine imaging, progress is being made to obtain im-
portant information that willlead to diagnosis and tre-
atment.

Subendocardial perfusion defects, as is well
known in acute myocardial ischemia, are the first find-
ings followed by transmural perfusion defects and wall
motion disorders. Electrocardiographic changes and
angina are relatively late developing findings (9). Car-
diac MRI has an important benefit in detecting infarcts.
Especially, choosing late contrast sequences provides
great benefits on this subject. In studies performed by
De Roos et al. late contrast enhancement in the infarct
area was confirmed before and after administration of
1.v.0.1 mmol/kg Gd DTPA2 to 17 days after myocar-
dial infarction. Images are acquired 30 minutes after
injection to reveal late involvement (10).

One of the most common clinical methods for de-
tecting perfusion abnormalities is myocardial perfu-
sion single photon emission computed tomography
(SPECT). An important advantage of this method is its
validity with a large number of multicenter studies.
However, it has the disadvantage of having low tempo-
ral and spatial resolution, attenuation artifacts and ioni-
zing radiation. Concomitant contrast-enhanced MR
angiography provides better diagnostic imaging of
myocardial ischemia (11, 12).

Another limited imaging method for myocardial
blood flow is positron emission tomography (PET). It
has some disadvantages like low resolution of suben-
docardial tissue, difficult to access due to cost and in-
volving ionizing radiation. In addition, the analysis of
images is quite time-consuming and complicated. Ho-
wever, evaluation of subendocardial perfusion is much
better with cardiac MRI with high temporal and spatial
resolution (13). MRI can also be used to visualize com-
plications such as aneurysm formation due to ischemic
heart diseases, valvular regurgitation and pericardial
effusion. There is a high risk of thrombus formation in
these areas, especially due to slowing blood flow in
transmural infarcts and aneurysmal areas developing
after infarction. Detection of thrombi between the left
ventricular apex and endocardial trabeculations may
not be easy withtransthoracic echocardiography. Throm-

bi can be easily visualized and distinguished from slow
blood flow with contrast and cine MR images (14). In
one case we could not distinguish thrombus or mass
with Echo, then we performed cardiac MRI to image
the location, and displacement during the cycle and
non-enhancing internal structure and easily demon-
strated the thrombi. Unlikemass-thrombus diagnosed
with Echo, a giant eustachian valve which is hard to di-
stinguish was diagnosed with CMR in one case. In to-
tal, six cases had congenital cardiac pathology; in three
of them we detected the diagnostic addition and in the
other three, one with Uhl abnormality and two with
septal defects, we detected the diagnostic superiority
of MRI compared to Echo.

Conventional coronary angiography is still consi-
dered the gold standard imaging method forthe coro-
nary arteries. However, CMR angiography is preferred
to conventional coronary angiography because of the
risk of radiation exposure during operation, being an
invasive procedure and complications (15).

In hypertrophic cardiomyopathy cases, the main
diagnosis is made by echocardiography. However,
CMR provides higher spatial resolution, can easily de-
tect the localization and the damage of the myocardial
abnormality (16).

The limits of our study are the inclusion of a cer-
tain number of patients with a wide heart disease spec-
trum. We think that more specific findings and specific
pathologies may be obtained if performed with more
study groups.

The CMR technique has the capability of present-
ing a wide range of information in a single study in
contrast with echocardiography, scintigraphy and an-
giography, which are commonly used in the assess-
ment of cardiac pathologies.

CONCLUSION

Echo has diagnostic advantage andin general,
CMR and Echo findings overlap in cases with valve
dysfunctions, ventricular wall motion disorders, and
hypertrophy, whereas we found that Echo findings we-
re insufficient fordiagnosis of congenital heart pathol-
ogies.We believe that in the near future we will elimi-
nate many of the methods used for cardiac pathologies
with technological developments that resolve the limi-
tations of the procedure.
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Sazetak

UPOREDIVANJE NALAZA MAGNETNE REZONANCE I ULTRAZVUKA SRCA
KOD KONGENITALNIH I STECENIH SRCANIH BOLESTI

Serinsoz Serdar,” Akturk Remzi,’ Bayramoglu Sibel’

" Istanbul Safa Private Hospital, Istanbul, Turkey

? Istanbul Gelisim University, Istanbul Turkey

? Istanbul Sultan Abdulhamid Han Training and Research Hospital

Uvod: U dana$nje vreme, za evaluaciju kardiova-
skularnih oboljenja, prednost se daje neinvazivnim
metodama. Cilj ove studije bio je da se ispita dijagno-
sti¢ki u¢inak magnetne rezonance srca i ultrazvuka sr-
ca kod pacijenata koji boluju od sréanih bolesti, a kod
kojih je prethodno utvrdena dijagnoza pomocu ultra-
zvuka srca.

Metod: Ukupno 32 pacijenta sa razli¢itim bolesti-
ma srca, koje su potvrdene ultrazvuénim nalazima, a ko-
jasuuklju¢ivala kongenitalnu i ste¢enu sré¢anu patologi-
ju, bila su uklju¢ena u ovu studiju. Distribucija kardiolo-
$kih oboljenja ukljucivala je valvularnu disfunkciju, le-
zije zidova i poremecaje pokreta leve i desne komore,
atrioventrikularnu hipertrofiju, septalni defekt, perikar-
dijalnu efuziju, dodatna kongenitalna i steCena vasku-
larna oboljenja, kao i dodatnu torakalnu patologiju, a is-
pitivani su i uzrast i pol. Nalazi magnetne rezonance sr-
ca 1 ultrazvu¢ni nalazi srca, su uporedivani statisticki.

Rezultati: Utvrdeno je da 12 (37,5%) ispitanika
je bilo zenskog, a 20 (62,5%) muskog pola, starosti od
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Abstract: Objectives: Determining tibial tuber-
cle-trochlear groove distance range as measured before
the operation in the patients to whom total knee prost-
hesis will be applied due to mid to advanced level of
osteoarthritic and seeing the post-operative variations
in tibial tubercle-trochlear groove distance and evalua-
ting whether it has any impact on the patellofemoral in-
stability that might develop after the operation. 46 kne-
es planned to be applied total knee prosthesis due to
mid-advanced level of osteoarthritic were examined.

Methods: In the preoperative and postoperative
magnetic resonance images MRI routinely taken, tibial
tubercle-trochlear groove distance was measured. La-
ter it was examined whether there was correlation bet-
ween these preoperative and postoperative tibial tuber-
cle-trochlear groove measurements and the data recor-
ded before operation.

Results: Preoperative tibial tubercle-trochlear gro-
ove distance was found to be 8.83 +3.54, postoperative
tibial tubercle-trochlear groovedistance was found to
be 8.30 + 3.89 and preoperative-postoperative tibial tu-
bercle-trochlear groove variation was found to be 0,52
+3,64 (p=0,337). In the patients whose alignment was
10 degrees or less, Pre-Op tibial tubercle-trochlear gro-
ove distance was measured as 8.74 + 3.18 and in the
patients whose alignment was more than 10 degrees, it
was measured as 8.89 £ 3,83 (p=0.888). In the patients
whose alignment was 10 degrees or less, Post-Op tibial
tubercle-trochlear groove distance was measured as
8.00 + 2.85 and in the patients whose alignment was

Prihvaéen/Accepted 06. 06. 2020. god.

more than 10 degrees, it was measured as 8.52 + 4.52
(p=0.661). In the patients whose alignment was 10 de-
grees or less, tibial tubercle-trochlear groove distance
variation was measured as 0.74 £+ 3.25 and in the pati-
ents whose alignment was more than 10 degrees, it was
measured as 0.37 £3.95 (p =0.741).

Coclusion: As a result, although tibial tuber-
cle-trochlear groove distance was observed with a great
variation in the osteoarthritic knees at stage 3-4, it was
nonetheless measured within normal limits and Post-Op
variation was not meaningful. Since this is the first study
in the literature on the measurement of tibial tuber-
cle-trochlear groove distance in the total knee prosthesis
applications, we hope that it would shed some light on
similar studies to be conducted in the future.

Key words: Knee biomechanics, Tibial tubercle,
Trochlear groove, Total knee arthroplasty, Patellar in-
stability.

INTRODUCTION

Osteoarthritic (OA) was defined by the American
College of Rheumatology (ACR) as the heterogeneous
group of disorders causing symptoms in the joint due the
degenerated structure of the joint cartilage and resulting
in alterations in the bones nearby the joint (1). It is mostly
seen in the knee joint (2). Knee joint arthrosis is a pathol-
ogy commonly observed in 10% of the population older
than 55 years. Advanced stage of osteoarthritic causes se-
vere restrictions in the functions of the knee joint along
with strong pain. A treatment option is total knee arthro-
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plasty (TKA) and it is known as a final solution in elimi-
nating the pain felt by the patient, helping him/her to re-
gain his/her normal bodily functions. Number of total
knee prosthesis (TKP) applied is increasing in parallel to
prolonged lifetimes and increased rate of obesity. In the
period 2010-2014, total 283.400 primary TKP was ap-
plied in Turkey and it was determined that these figures
increased every year (3). Reason of approximately 12%
of the revisions was found to be patellofemoral disorders.

Anterior knee pain felt after TKA is one of the
most important problems observed in 20% of the pati-
ents (4, 5). Recent studies made on cadaver, along with
biomechanical research showed that main reason of the
anterior knee pain and patellar alignment problems
was the misalignment of femoral and tibial component
(6, 7). Factors causing patellofemoral instability are
excessive femoral anteversion, genu valgum, genu re-
curvatum, joint hyperlaxity, patella alta, high Q angle,
patellar dysplasia, trochlear dysplasia, high tibial tu-
bercle-trochlear groove (TT-TG) distance (8, 9, 10).
Acute or chronic patella subluxation, repeated patella
dislocation and chronic patella dislocation are all
known as patellofemoral joint instabilities (9).

However; there are some patients in whom exact re-
ason of this instability cannot be explained (5, 6, 11). Pa-
tellofemoral motion is statically and dynamically affected
by many factors. While static factors include rotation of
femoral and tibial component, size of patellar implant,
trochlear groove shape of the femoral implant and soft
tissue balance, dynamic factors depend on the effect of
the quadriceps muscle during the motion of the knee joint
and on its size and TT-TG distance is one the static indi-
cators affecting the patellofemoral motion (12, 13).

In many studies assessing the TT-TG distance, it
was said that values considered as normal might chan-
ge (14, 15). When TT-TG distance is > 15 mm, it is
considered abnormal and when it is > 20 mm, it is con-
sidered pathologic (16). TT-TG distance has been ob-
served as pathologic in the patients suffering from pa-
tella dislocation and anterior knee pain (17). However;
there is no final consensus on the TT-TG distance vari-
ation in the osteoarthritic knees. In addition to certain
studies confirming that no difference was measured in
TT-TG distancesbetween the osteoarthritic knees and
normal knees, there is research in which these measu-
rements resulted in great variations, bringing a strong
need for the preoperative measurement of TT-TG dis-
tance in order to achieve better results (13, 14).

This study aims to determine the TT-TG distance
range measured in the patients preoperative and see the
postoperative variation in TT-TG distance in order to
evaluate whether this variation has any effect on the
patellofemoral instability that might potentially devel-
oped in the patient and on the knee functions.

METHODS

46 TKA applications performed in our clinic with
different surgeons in the period (November 2017-No-
vember 2018) were prospectively examined. Male and
female patients aged 50-85 with mid-advanced level of
knee osteoarthritic were included into the study group.
Patients on whom TKA was performed after a diagno-
sis of rheumatoid arthritis, patients on whom revision
TKA was performed, patients who had sequencing op-
eration before around the knee, patients operated befo-
re due to patellofemoral instability and patients with
valgus knee were not included into the study. 46 knees
of total 39 patients were included into the study. The
average age of the patients was 66.89 = 7.49 and 41 pa-
tients were female, while 5 was male. 25 of these 46
knees (54,3%) was right knee and 21 (45,7%) was left
knee. Bilateral TKA was performed on 7 patients.

In all patients included into the study, the knee
was opened with median parapatellar arthrotomy and
patellar surface was not replaced in any of the patients.
All of the implants used in the operations had posterior
stabilized design and prosthesis of different brands we-
re used. While femoral rotation alignment was made
on some patients using space balancing technique, sur-
gery was performed on some other patients using mea-
sured resection technique. Operations were performed
on the patients in a single center by different surgeons.
Preoperative physical examination findings, sequence,
joint range of motion (JRM), Knee Society Score
(KSS) knee and function points, Western Ontario and
McMaster Universities Osteoarthritis Index (WO-
MAC) score, length, weight, additional diseases and
knee osteoarthritis level according to radiographic sta-
ging of Kellgren-Lawrence (18) were recorded.

After detailed anamnesis and physical examinati-
on of the patients in the preoperative phase, radiograp-
hic and laboratory examinations were performed. As
radiographic examination, compared two-directional
knee graphics and knee MRI images were taken by ap-
plying load on the foot. With the knee radiographies,
sequence measurement and osteoarthritis stagingwas
performed, while TT-TG distance was measured on the
MRI images taken with a MR device branded GE Heal-
thcare, model 1.5 Tesla Signa. Measurement of TT-TG
distance was made on axial sections as described by
Wittstein and friends (19). Measurements were perfor-
med by 2 experienced orthopaedics surgeons. In order
to evaluate this distance, midpoint of the site where pa-
tellar tendon grips the tuberosity tibia was marked and
later deepest point of the cartilaginous part of the troc-
hlear groove was marked. By taking as a reference pos-
terior femoral condylar line, a perpendicular line was
drawn between the both two marked points and the ref-
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Figure 1. Pre-op MR Assessment:A.Perpendicular drawn
from the deepest part of the trochlear groove by taking
as a reference posterior condylar axis B. Perpendicu-
lar drawn from the midpoint of the part where patellar
tendon grips TT to the posterior condylar axis, C. Ima-
ge of the distance between two perpendiculars (11 mm)
in the TT section, D. Image of the distance between two
perpendiculars (11 mm) in the trochlear groove section

erence line. Then the distance between these two per-
pendicular lines was measured in order to determine
TO-TG distance (Figures 1 and 2). Postoperative knee
MRI was repeated in all patients. In order to avoid pre-
vention of measurement because of the metal artifact, a
postoperative MRI imaging was performed in MA-
VRIC sequence by using GE Healthcare branded 1.5
Tesla Signa model MRI device and TT-TG distance
was measured and recorded with the same technique
used in preoperative phase. The patients were evalua-
ted in the postoperative 6" month and their joint range
of motion, WOMAC knee and function scores and
KSS scores were recorded.

Later all data were analyzed by using SPSS 20.0
package program. Descriptive statistics were expressed

Figure 2. Post-op MR Assessment:A. Perpendicular drawn
from the deepest part of the trochlear groove by taking
as a reference posterior condylar axis B. Perpendicular
drawn from the midpoint of the part where patellar ten-
don grips TT to the posterior condylar axisC. Image of
the distance between two perpendiculars (17 mm) in the
TT sectionD. Image of the distance between two perpen-
diculars (17 mm) in the trochlear groove section

as =+ standard deviation (SD), median (minimum-maxi-
mum value), n and %. Compatibility of numerical vari-
ants to the normal distribution was examined using co-
efficients of skewness. Preoperative and postoperative
TT-TG distances were compared in the dependent gro-
ups by using T-test. For the analyses involving two vari-
ables; T-test, Mann-Whitney U test, unilateral ANOVA
(post hocLSD), chi-square test and Pearson correlation
analysis were used in the independent groups. P value <
0,05 was considered as statistically meaningful.

RESULTS

Main conclusion criterion in this research was
TT-TG distance. TT-TG distance was measured preop-
eratively and postoperatively and difference in betwe-

Table 1. Examined Variables

%395 GA %95 GA

Ave. SD | Anterior |Posterior| Ave. |Anterior|Posterior| Min. | Max.
Length (cm) 15887 | 5.81 | 157.14 | 160.60 | 160.00 | 160.00 | 165.00 | 150.00 | 170.00
Weight (kg) 81.76 | 13.58 | 71.73 85.79 | 80.00 | 80.00 | 90.00 | 60.00 | 115.00
BMI 3244 | 561 30.77 | 3410 | 31.25 | 31.23 | 3330 | 25.71 | 48.89
Pre-op TT-TG (mm) 8.83 3.54 7.78 9.88 8.00 7.00 10.00 | 2.00 | 18.00
Post-op TT-TG (mm) 830 | 3.89 7.15 9.46 8.00 7.00 10.00 ,00 18.00
Pre-op and post-op TT-TG difference (mm) 052 | 3.64 -0.56 1.60 0.00 0.00 2.00 -8.00 | 9.00
Pre-op flexion angle 100.67 | 1590 | 9589 | 105.44 | 95.00 | 90.00 | 100.00 | 80.00 | 135.00
Pre-op extension angle -2.67 | 447 | -4.01 -1.32 | 0.00 0.00 0.00 | -15.00 | ,00
Pre-op KSS knee scoring 38-64 | 18.01 | 33.23 | 44.06 | 35.00 | 32.00 | 4500 | -2.00 | 84.00
Pre-op KSS keen function scoring 42,00 | 2541 | 3436 | 49.64 | 4500 | 4500 | 60.00 | 0.00 | 95.00
Pre-op WOMAC score 66.87 | 17.69 | 61.56 | 72.18 | 65.62 | 6145 71.87 | 416 | 93.75
Alignment 12.09 | 4.88 10.64 13.53 | 11.00 | 10.00 13.00 | 2.00 | 30.00

(BMI: Body Mass Index Pre-op:Preoperative TT-TG: Tibial Tubercle-Trochlear Groove. Post-op: Postoperative WOMAC: West-
ern Ontario and Mcmaster Universities Osteoarthritis. Index KSS: Knee Society Score Ave: Average)
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en was compared. Data relating to 46 knees of 39 pati-
ents were analyzed. Bilateral TKA was performed on 7
patients. In this study, 34 patients were female and 5
patients were male and average age was calculated as
66.48 £7.49. 25 knees included into the study were op-
erated from the right side (54.3%) and 21 knees were
operated from the left side (45.7%). Osteoarthritis sta-
ge of twelve patients (26.1%) was Kellgren-Lawrence
(KL) stage 3, while it was stage 4 in 34 patients
(73.9%). Descriptive statistics relating to the numeri-
cal variables examined are shown in Table 1. Other va-
riables examined in this study included age (year), ope-
rated side (right-left), length (cm) and weight (kg) and
body mass index (BMI). In addition, preoperative and
postoperative flexion and extension angle, KSS knee
scoring, KSS function scoring, WOMAC score, osteo-
arthritis stage and sequence were recorded (Table 2).

No meaningful difference was determined in
terms of pre-op and post-op TT-TG difference between
the TT-TG values of female and male patients and ope-
rative interventions from the right and left side of the
knee (p = 0.808).

No meaningful difference was determined in
terms of pre-op TT-TG distance, post-op TT-TG dis-
tance and pre-op and post-op TT-TG difference accor-
ding to the specific osteoarthritis stage. TT-TG distan-
ce was reduced by 1.21 mm in average in the patients
with stage 3 osteoarthritis as compared to the stage 4
patients but it was not found statistically meaningful (p
=0.328).

While varus alignment of 19 patients was 10 de-
grees and less, it was more than 10 degrees in 27 pati-
ents. According to the varus alignment grouping, the
difference between Pre-op TT-TG (p: 0.888), Post-op
TT-TG (p: 0.661) and Pre-op and Post-op TT-TG
(p:0.741)differences was not statistically meaningful.

When pre-op TT-TG distances are classified as <
10 mm, 11-15 mm and > 15 mm, a meaningful differ-
ence was determined between the groups in terms of
Post-op TT-TG (meaningful on the limit), Pre-op and
Post-op TT-TG difference (p:0.013) and Pre-op flexion
angle (0.009) (Table 2).

When Pre-op TT-TG distances are grouped, altho-
ugh there was no meaningful difference between the
groups in terms of length, a meaningful difference was
determined in terms of weight (p:0.016) and BMI
(p:0.004).

Upon an examination of the correlations between
the variables, a statistically meaningful correlation was
seen in the Pre-op TT-TG distance with the Post-op
TT-TG distance and Pre-op and Post-op TT-TG distan-
ce difference (Table 3).

The difference between the Pre-op and Post-op
TT-TG distance measurements was 0.52 + 3.64 mm
and this difference was not found statistically mean-
ingful (t=0.971; p=0.337). A linear regression model
was created to examine the independent factors affect-
ing the Pre-op and Post-op TT-TG difference. In the
model into which BMI, Pre-op TT-TG, Pre-op flexion
angle, Pre-op extension angle, Pre-op KSS knee scor-
ing, Pre-op KSS knee function, Pre-op WOMAC and
alignment was integrated, only Pre-op TT-TG values
were determined to be independent indicator (p =
0.024).

Upon comparison of post-op flexion, post-op ex-
tension , post-op KSS knee score, post-op KSS knee
function and post-op WOMAC scores according to
pre-op TGS-TG distance categories by using unilateral
ANOVA test, a meaningful difference was determined
between the groups in terms of post-op extension angle
(p = 0.02). When Pre-op TT-TG distance increases,
post-op extension angle decreases.

Table 2. Comparison of various scores according to the pre-op TT-TG distance categories

Pre-op TT-TG
<10 mm 11-15 mm >15 mm
Ave. SD Ave. SD Ave. SD H* d
Post-op TT-TG (mm) 7.20 3.59 10.43 3.92 10.00 1.41 5.961 0.051
Pre-op and Post-op TT-TG diff. (mm) -0.50 3.15 1.71 347 7.50 2.12 8.625 0.013
Pre-op flexion angle 98.10 13.98 108.93 16.78 80.00 0.00 9.492 0.009
Pre-op extension angle -1.72 3.60 -4.29 5.50 -5.00 7.07 3.196 0.202
Pre-op KSS knee scoring 40.00 16.36 3743 2222 27.50 6.36 1.983 0.371
Pre-op KSS knee function 45.17 23.39 37.86 29.33 25.00 28.28 2.012 0.366
Pre-op WOMAC score 65.58 15.05 69.49 23.67 67.18 0.74 1.708 0.426
Alignment 11.90 440 12.50 6.21 12.00 141 0.184 0.912

(Pre-op:Preoperative, TT-TG: Tibial Tubercle-Trochlear Groove, Post-op: Postoperative, WOMAC: Western Ontario and Mcma-
ster Universities Osteoarthritis Index, KSS: Knee Society Score.)
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Table 3. Correlation analysis between studied variables

| 2 3 4 5 6 7 8 9
0-BMI R | 0348 0.250 0.071 0274 | -0.105 | -0.101 | -0.203 | 0.191 0.020
P | 0.018 0.094 0.640 0.068 0.494 0.508 0.181 0.208 0.897
1-Pre-op TT-TG (mm) R 0.521 0.414 0.000 | -0222 | -0.163 | -0.208 | 0.090 0.033
P <0.001 | 0.004 0.998 0.142 0.284 0.171 0.558 0.827
2-Post-op TT-TG (mm) R -0.561 | 0.043 0.108 0.095 0.176 | -0.337 | 0.139
P <0.001 | 0.780 0.481 0.536 0.248 0.023 0.356
3-Pre-op and AS TT-TG R -0.047 | -0.344 | -0270 | -0.404 | 0461 | -0.116
difference (cm) P 0.758 0.021 0.073 0.006 0.001 0.441
4-Pre-op flexion angle R -0.182 | 0325 | -0.041 0.065 -0.021
P 0.231 0.029 0.788 0.671 0.893
5-Pre-op extension angle R 0.128 0203 | -0.228 | 0.023
P 0.403 0.181 0.132 0.878
6-Pre-op KSS knee scoring | R 0.546 | -0.515 | -0.518
P <0,001 | <0,001 | <0,001
7-Pre-op KSS knee scoring | R -0.785 | 0.072
P <0,001 | 0.636
8-Pre-op WOMAC R -0.148
P 0.333
9-Sequence R
P

1-Pre-op TT-TG (mm); 2-Post-op TT-TG (mm); 3-Pre-op ve Post-op TT- TG difference (mm); 4-Pre-op flexionangle;
5-Post-op extension angle; 6-Pre-op KSS knee scoring; 7-Pre-op KSS knee function, 8-Pre-op WOMAC; 9-Sequence
(BMI: Body Mass Index, Pre-op: Before surgery, TT-TG: tibial tubercle-trochlear groove, Post-op: After surgery, WOMAC: We-
stern Ontario and Mcmaster Universities Osteoarthritis Index, KSS: Knee Society Score.)

Upon an examination of the correlation between
post-op TT-TG distance categories and post-op exten-
sion angle, knee scoring and WOMAC scores, it was
determined that post-op WOMAC scores was different
between the groups (p = 0.005). When Post-op TT-TG
distance increases, post-op WOMAC score decreases.

Upon an examination of the correlation between
pre-op post-op TT-TG distance difference and post-op
extension angle, KSS knee scoring and WOMAC sco-
res, a meaningful correlation was determined in terms
of post-op extension angle, post-op KSS knee function
and post-op WOMAC scores. While a negative corre-
lation was observed between the Pre-op Post-op TT-TG
distance difference and post-op extension angle and
post-op KSS knee function, a positive correlation with
the post-op WOMAC scores was noticed.

DISCUSSION

Generally in most of the societies, rate of knee and
hip osteoarthritis in population older than 65 is approx-
imately 40% and knee osteoarthritis is more common
than hip osteoarthritis. In patients with advanced stage
of’knee osteoarthritis, TKA is a frequently used surgery
operation with high success rate and it reduces the pain

and develops the knee function (20). Patellar instabil-
ity that might develop after TKA is a serious complica-
tion disrupting functional results and causing revision
surgery (21, 22). Especially anterior knee pain felt dur-
ing the activities in which excessive load is imposed on
the knee joint is an indication of patellar instability
(21) Etiology includes surgery techniques applied, po-
sition of the components, extensor mechanism imbal-
ance and other reasons and malalignment of the com-
ponents is the most important reason of patellar insta-
bility (21, 22). TT-TG distance is a measurement met-
hod preferred to assist the diagnosis and treatment of
patellofemoral instability (13). In this study, it was de-
termined that pre-op and post-op variation in the
TT-TG distance was not meaningful in the patients
with mid- and advanced level of knee osteoarthritis
with whom TKA was performed.

In a study performed on 11 cadaver knees, Wor-
den et al (23) 11 compared measurements of TT-TG
distance and evaluated their reliability by means of di-
rect graph, computerized tomography (CT) and anato-
mical dissection. They also evaluated whether the knee
flexion and tibia rotation affected the measurement. As
a result, it was observed that there was no difference in
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the measurement of TT-TG distance by means of CT
and by means of anatomical dissection. It was conclu-
ded that knee flexion did not affect the measurement of
TT-TG distance but tibia internal rotation reduced the
measurement while external rotation increased the me-
asurement. In our study, MRI was performed on the pa-
tients in neutral tibial rotation and extension position.
In a study examining 11 patients, Schoettle et al (24)
evaluated reliability of MRI in the measurement of
TT-TG distance as compared to the CT. 12 knees of 11
patients were included into the study and in the measu-
rements where bone signs were taken as reference, ave-
rage TT-TG distance was found to be 14.4 = 5.4 with
CTand 13.9 £4.5 with MRI. When cartilaginous struc-
tures were taken as reference, results were 15.3 £ 4.1
with CT and 13.5 + 4.6 with MRI imaging. As a result,
it was concluded that in determining the TT-TG distan-
ce, measurements made with MRI imaging using bone
or cartilaginous structures were reliable and additional
CT scanning was not necessary. In our study, TT-TG
distance was measured by taking cartilaginous structu-
res as reference in the MRI images with no additional
CT scanning performed and Pre-op TT-TG distance
was found to be 8.83 + 3.54 in average whereas
Post-op TT-TG distance was found to be 8,30 +3.89 in
average. In a study involving 100 patients, Pandit et al
(15) evaluated normal TT-TG distance values on the
MRI images and found 10 = 1 mm, concluding that
MRI imaging was a reliable measurement method.

In a study involving 120 patients, Dornacher et al
(25) evaluated the correlation between TT-TG distance
and patient’s length and knee size. While MR imaging
scan was performed on 60 patients due to trochlear dis-
placement, MR imaging scan was performed on the ot-
her 60 patients because of a different pathology.
TT-TG distance was measured and trochlear displace-
ment was classified as high and low and trans-epi-
condyle distance was taken into account as the indica-
tion of the knee size. It was declared that there was no
correlation between the TT-TG distance and knee size
or body height but in a study comparing 45 patients
aged between 20-14 having patellar instability with
180 patients having no instability complaints and used
as control group, Pennock et al. (23)determined that
with each 1 cm of increase in the body length, there
was a 0.12 mm increase in the TT-TG distance. In our
study, we assessed Pre-op TT-TG distances by dividing
them into groups of body length, weight and BMI.
While body length variable was not found affective on
the TT-TG distance, it was seen that an increase in the
body weight and BMI caused an increase in the TT-TG
distance. However; as the distribution of TT-TG dis-
tances was imbalanced, this increase was thought to be
related to the high chance factor. In a study performed

by Pandit et al. (15), comparing 100 patients including
53 male and 47 female patients which arthroscopically
proved that there was no osteoarthritic change with
normal alignment, no correlation was found to exist
between the TT-TG distance and sex. And also in our
study, when we evaluated the patients by dividing them
according to their sex, we observed that there was no
correlation between the TT-TG distance and fema-
le-male sex.

In a study performed on 962 patients, Hochreiter
et al. (13) retrospectively analyzed the TT-TG distance
variation in patients with whom pre-op planning was
made using approved commercial 3d planning softwa-
re and on whom TKP was performed. As a consequen-
ce, they found a wide range of TT-TG variation in oste-
oarthritic knees. They also found TT-TG distance to be
more pathologic in valgus knees, concluding that with
each 2 degrees of increase in the valgus degree, 1 mm
increase occurred in the TT-TG distance, while TT-TG
distance was not found to be pathological in varus kne-
es even if deformity was more than 10 degrees. Sothey
concluded that evaluating TT-TG distance in pre-op
planning was important in the application of any indi-
vidual TKP. And similarlyin our study, pre-op measu-
red TT-TG distance showed a wide range of variation
and it was seen that TT-TG distance was not affected
when the alignment was less or more than 10 degrees.
Besides that, in patients with varus alignment, pre-op
and post-op TT-TG values were found to be within nor-
mal limits. In a study involving 175 cases and compar-
ing pre-op TT-TG distances in patients with stage 3-4
osteoarthritis and patients with no osteoarthritis, Sahin
et al. (14) determined that TT-TG distances measured
in both groups was less than 20 mm and were also simi-
lar. Similarlyin our study, in patients with stage 3 and
stage 4 osteoarthritis, pre-op and post-op TT-TG dis-
tances were found to be less than 20 mm. Our study
further showed that pre-op KSS and WOMAC scores
were bad in the patients with stage 3-4 osteoarthritis
and with a malalignment of more than 10 degrees as
compared to the other group of patients. And in the pa-
tients with bad post-op KSS and WOMAC scores, the-
re was a correlation with pre-op and post-op TT-TG
distance range. In a study involving 85 patients on
whom TKP was performed, Otsuki et al. (26) evaluated
the correlation between varus malalignment and patel-
lofemoral osteoarthritis. They also checked the pre-op
TT-TG distance measurement of the patients and tilt of
the patella. They concluded that in patients with varus
malalignment, lateral patellofemoral osteoarthritis was
specifically developed and there was a strong correla-
tion between the TT-TG distance and patellar tilt. They
also declared that patellar tilt and TT-TG distance were
critical factors in patellofemoral osteoarthritis. In our
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study, pre-op and post-op TT-TG distance was found to
be within normal limits in the patients with varus mala-
lignment. Although pre-op and post-op TT-TG distan-
ce difference was not found to be statistically meaning-
ful, we saw that TT-TG distance variation got better 2
times more in the patients whose varus alignment was
10 degrees or less as compared to the patients whose
varus alignment was more than 10 degrees. It was noti-
ceable that TT-TG distance variation increased with
the reduction in varus alignment. In our study, we think
that meaningful highness determined in the post-op
TT-TG distance variation in the patients having high
pre-op TT-TG distance could be related to the rotatio-
nal changes in the tibial and femoral components in the
knee prosthesis application and these changes caused
variations in the TT-TG distance.

When pre-op TT-TG distance increases, post-op
extension angle decreases. And when post-op TT-TG
distance increases, post-op WOMAC score decreases.
When pre-op and post-op TT-TG distance difference
increases, post-op extension angle and post-op KSS
knee function score decrease and post-op WOMAC
score increases.

CONCLUSION

This study brings certain advantages and disad-
vantages. Since data was recorded prudentially in our
study, there was no data loss. Although there are many
studies in the literature about TT-TG distance, there is
no study involving post-op TT-TG distance measure-
ment in the patients on whom TKA was performed, and
this factor increases the value of our study. Measure-
ment of TT-TG distance on MRI images will surely ha-
ve advantages since it will standardize the measure-
ments and avoid additional radiation exposure with the
patients. And there are also certain disadvantages as

Sazetak

this technique is quite expensive and difficult to find.
Besides that, all patients participating into the study
were not operated by the same surgeon using a single
type of prosthesis and number of female patients was
more than the number of male patients because osteo-
arthritis is seen more commonly in women. However
surplus in the number of female patients did not affect
the results of this study because it did not cause any dif-
ference between the groups. Lack of patients with neu-
tral or valgus alignment was another factor restricting
the evaluation. As a result, although TT-TG distance
showed a wide range of variation in stage 3-4 osteoar-
thritic knees, it was measured within the normal limits
and decrease in the post-op TT-TG distance average
was not statistically found to be meaningful. Since this
is the first study in the literature about TT-TG distance
measurement in TKP applications, we hope that it wo-
uld shed some light to the future studies.
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DA LI PREOPERATIVNA TUBEROSITAS TIBIAE - TROHLEARNI
ZLEB DISTANCA UTICE NA POSTOPERATIVNU PATELARNU
NESTABILNOST KOD PACIJENATA SA ARTROPLASTIKOM KOLENA
7ZBOG SREDNJE UZNAPREDOVALOG OSTEOARTRITISA KOLENA?
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Uvod: Zbog odredivanja tibijalni tuberkulum-tro-
hlearni Zleb distance preoperativno, kod pacijenata koji-
ma ¢e biti uradena totalna proteza kolena zbog srednjeg

do uznapredovanog oblika osteoartritisa i uvida u posto-
perativne varijacije tibijalni tuberkulum-trohlearni Zleb
distance 1 procene da li je bilo uticaja na patelofemoral-
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nu nestabilnost koja bi se mogla razviti nakon operacije,
46 kolena planirana za totalnu protezu zbog srednje do
uznapredovalog artritisa, su pregledana.

Metode: U preoperativnim i postoperativnim
snimcima magnetske rezonance koja je rutinski rade-
na, izmerena je tibijalni tuberkulum-trohlearni Zleb
distanca. Kasnije je ispitano postoji li povezanost iz-
medu tih preoperativnih i postoperativnih merenja i
podataka zabelezenih pre operacije.

Rezultati: Nadeno je da je preperativna tibijalni tu-
berkulum-trohlearni Zleb distanca bila 8,83 + 3,54, dok
je postoperativno iznosila 8,30 + 3,89, uz preoperativ-
nu-postoperativnu tibijalni tuberkulum-trohlearni Zleb
distanca varijaciju od 0,52 + 3,64 (p = 0,337). Kod paci-
jenata kod kojih je poravnanje bilo 10 stepeni ili manje,
izmerena je preoperativna tibijalni tuberkulum-trohlear-
ni zleb distanca 8,74 + 3,18, a kod pacijenata ¢ije je po-
ravnanje bilo veée od 10 stepeni, iznosila je 8,89 + 3,83
(p = 0,888 ). Kod pacijenata ¢iji je poravnanje bio 10
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Abstract: Objective: Atrial fibrillation (AF) is
frequently an electrical sign of underlying structural
heart disease. Structural remodelling may begin not
only in ventricles but also in atrium secondary to AF. In
this study, we sought to investigate the effect of parox-
ysmal atrial fibrillation (PAF) on right ventricle func-
tion.

Method: We prospectively analyzed 30 patients
diagnosed with PAF and 25 control individuals. Cardi-
ac risk factors and medical treatment of patients were
obtained and recorded in both groups. Right ventricle
tricuspid annular plane systolic excursion (TAPSE)
and Tei indexes were measured as an indicator of right
ventricular function.

Results: There was no statistical difference bet-
ween groups in terms of demographic and clinical cha-
racteristics. Tei index was higher and TAPSE was lo-
wer in PAF group compared to control individuals (p >
0.05). There was no statistically significant difference
between PAF and control groups in terms of right ven-
tricular diastolic functions neither. Although isovolu-
mic relaxation time (IVRT) was higher in PAF group, it
did not give statistical significance.

Conclusion: In this study, even not being statisti-
cally significant Tei index, which assess right ventricu-
lar function was over upper limit in PAF patients. This
may have been as the result of prolonged IVRT. This
result may indicate that right ventricular diastolic func-
tions may be effected in patients with PAF.

Key words: Atrial Fibrillation, Right Ventricle,
2D Echocardiography.
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INTRODUCTION

Atrial fibrillation (AF), is the most prevalant type
of sustained arrhythmic disease in clinical practice and
one of the main cause of hospitalization associated
with morbidity and mortality. Epidemiological studies
have shown that the most common cause of AF is
ischemic heart disease (1, 2). Framingham Heart Study
has revealead that; left ventricular (LV) wall thickness
increasing, LV systolic functions decreasing and incre-
ased left atrial (LA) dimensions are independent risk
factors for the development of AF (3). Proliferation of
myoblasts to fibroblasts in atrium resulting with fibro-
sis are the major histopathological changes in atrial tis-
sue of patients with AF. This structural remodeling ca-
uses electrical decomposition within local conduction,
resulting in retention of small re-entry rings. Due to
these changes, especially in persistent AF, the absence
of atrial contractions leads to increased atrial volume
and pressure. Hemodynamic effects such as increased
heart rate in atrial fibrillation, absence of atrial contrac-
tion and impaired simultaneous contraction of the atria
and ventricles may result into ventricular dysfunction
that eventually causes symptoms of heart failure (4, 5).
Paroxysmal atrial fibrillation (PAF), which is descri-
bed as usually self-terminating AF within 48 hours has
intermittant clinical manifestation. Spontaneous con-
version rate is low after 48 h time point that is deadline
for electrical or medical cardioversion to prevent em-
bolic complications. After that, rate control strategy
and anticoagulant treatment must be considered (6).
Right heart is difficult to evaluate by echocardiography
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because of its complexity of anatomical structure. Qu-
antitative evaluation of right ventricular dimensions
and functions has been proven to have significant clini-
cal value in both cardiac and pulmonary diseases.
Right ventricular functions may be impaired by volu-
me overload, pressure overload and myocardial dys-
function. Diastolic functions tend to deteriorate earlier
than sistolic functions unless severe volume overload
occurs. As the right ventricular volume increases, the
cardiac myofibrils become stretched leading into dec-
rease in right ventricular functions. The right ventricu-
lar chambers begin to enlarge resulting into abnormal
septal movements. Right atrial (RA) pressure increases
and peripheral right heart failure signs appear due to
volume overload.

There are several studies evaluating the functions
of LA in AF patients (3, 7, 8). In patients with valvular
disease and LA diameter > 40 mm, the incidence of AF
increases. The rate of increase in LA diameter was sig-
nificantly correlated with the transition from normal si-
nus rhythm to PAF and PAF to chronic AF (9). Howe-
ver, there are few studies assessing the on RA and RV
global functions in patients with AF (10, 11). Houltz et
al. found that RA size might be an important paratemer
in maintaining normal heart rhythm after intraoperati-
ve ablation for AF (10). In this study, we aimed to eval-
uate right ventricular functions by echocardiography in
patients with PAF.

PATIENTS AND METHODS
Patient selection

Forty-one consecutive patients with PAF who we-
re admitted to Cardiology outpatient clinic were inclu-
ded to the study at Inonu University Faculty of Medici-
ne Turgut Ozal Medical Center between July 2011 to
December 2011 and referred to Echocardiography La-
boratory for transthoracic echocardiography. Patients
who were included in the study were examined for ba-
seline demographic and clinical parameters such as co-
ronary artery disease, cardiovascular risk factors, other
diseases, medications, body weight, height and recor-
ded on a study chart. PAF was described as according
to the guideline of HRS/EHRA/ECAS. AF was defined
as an arrhythmia to be recorded by a 12-lead ECG that
has irregularly irregular episode, and lasts sufficiently
long or at least 30 seconds on a rhythm strip. PAF was
defined as two or more episodes of symptomatic AF re-
currency within the preceding 6 months that was not
longer than 7 days (6). The patients were selected by;
a) results of 24-hour rhythm holter (at least two episo-
des of PAF) b) two or more PAF episodes detected by
emergency department c¢) during the routine follow up
of patients with PAF in outpatient clinic. The exclusion

criterias were previous ablation for AF, a left diameter
of more than 45 mm, left ventricular ejection fraction
of less than 50%, moderate-to-severe mitral valve dise-
ase, an age of more than 65 years and secondary atrial
fibrillation (hyperthyroidism, infection, postoperative
AF). Control group consisted of 25 patients who were
admitted to cardiology outpatient clinic with other car-
diac symptoms without AF or other rhythm disorders.
These individuals had similar baseline characterictics
with PAF group such as age, sex and medical history.
This trial was approved by the local ethic committee.
Written informative acceptance was obtained from all
patients regarding their participation in our study. Ele-
ven patients were excluded due to having pulmonary
embolism, hyperthyroidism, postoperative AF, moder-
ate to severe valvular disease in the study.

Transthoracic Echocardiography

Transthoracic echocardiography was performed
in all patients. Conventional echocardiographic para-
meters of left and right ventricles were measured ac-
cording to the recommendations of the American Soci-
ety of Echocardiography (12). Briefly, RV dimensions
were calculated from right ventricle apical 4-chamber
view at end-diastole. And after this measurement, dia-
meter > 42 mm at the base and > 35 mm at the mid level
was defined as RV dilatation. Also, RA dimensions
were calculated from the apical 4-chamber at the same
frame. RA length (the main dimension) > 53 mm, RA
diameter > 44 mm and RA area > 18 cm2, at end dias-
tole was defined as RA enlargement. Systolic functions
of the right ventricle were evaluated by right ventricul-
ar ejection fraction (EF), tricuspid annular plane
sistolic excursion (TAPSE), isovolemic acceleration
and myocardial performance index (MPI). The MPI
(Tei index) measured by isovolumic contraction time
(IVCT), isovolemic relaxation time (IVRT), and ej-
ection time (ET), was calculated with IVRT +IVCT)/
ET formulation. Tei index > 0.55 measured by tissue
doppler imaging indicates RV dysfunction (11).
TAPSE is defined as to calculate the distance of systol-
ic excursion of the RV annular segment along its longi-
tudinal plane, from a standart four chamber window. It
is measured from the tricuspid lateral annulus. TAPSE
<16 mm assumes RV systolic dysfunction. Myocardial
acceleration during isovolumic contraction (IVA) is
defined as the peak isovolumic myocardial velocity di-
vided by time to peak velocity. Diastolic functions of
the right ventricle were evaluated by Doppler veloci-
ties of the transtricuspid flow such as (E, A, and E/A),
and tissue Doppler velocities of the tricuspid annulus
(E/A), and IVRT from the apical 4-chamber view.

The diameters of left ventricle were measured
from long-axis of parasternal view at the end of
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diastole and systole. Left atrium diameter was measu-
red from parasternal long-axis view. Systolic and
diastolic functions of the left ventricle were evaluated
by EF, MPI, IVA, tissue doppler of mitral valve param-
eters (E, A, St) and deceleration time which are meas-
ured from the 4-chamber apical view.

Statistical Analysis

All statistical analyses were performed using S-
PSS version 15.0 (SPSS, Inc., Chicago, Illinois) for w-
indows software. Continuous variables were expressed
as mean value + standard deviation for parametric vari-
ables. Categorical variables were defined as counts and
percentages and compared the groups using Fisher’s
exact chi-square test and Pearson’s chi square test. The

Kolmogorov-Smirnov test was used for the assessment
of normality and differences between the means were
compared by unpaired t-test. P value < 0.05 was consi-
dered as statistically significant in every test.

RESULTS

Our study included 55 patients (30 patients diag-
nosed with PAF and 25 patients were taken as a control
group). The mean age was 52.0 + 6.2 years in the patie-
nt group and 48.1 + 6.5 years in control group. All ba-
seline skills such as clinical, demographic characteris-
tics, and pathologies of the study population are pre-
sented in Table 1. And there were no statistically differ-
ence in respect to age, smoking, gender, diabetes melli-
tus, hypertension, coronary artery disease, and hyperli-

Table 1. Baseline characteristics of patients and control groups

Characteristics Patient (n = 30) Control (n = 25) P value
Age 52.0+6.2 48.1+6.5 NS
Women 12 (%40) 10 (%40)
Gender Men 18 (%60) 15 (%60) NS
Diabetes Mellitus 7 (%23.3) 4 (%16) NS
Hypertension 10 (%33.3) 7 (%28) NS
Obesity 6 (%20) 1 (%4) NS
Smoking 13 (%43.3) 9 (%306) NS
BML, kg/m’ 27.0+3.7 264+25 NS
Hyperlipidemia 9 (%30) 8 (%32) NS
SVE 1 (%3.3) 0(0) NS
Valvulardisease 11 (%36.7) 10 (%40) NS
BMI: Body mass index, CVE: cerebrovascular event.
Table 2. Left ventricle echocardiografic results (mean)
Patients (n = 30) Control (n = 25) P value

LA (cm) 3.6+0.5 35+04 NS
LVEDd (cm) 4.6+04 4.6+03 NS
LVESd (cm) 3.0+0.3 32+04 0.048
EF (%) 60.1+4.3 60.6 £ 3.0 NS
IVS (cm) 1.1+0.1 1.0£0.1 NS
PW (cm) 1.0+£0.1 1.0+0.1 NS

E 73.3+19.0 67.4+15.1 NS

A 79.3+£21.8 68.4+11.5 0.042

Dt 210.8 +£64.3 1942 £47.0 NS

St 10.5+2.3 12.0+2.5 0.022
Et/At 1.0+0.5 1.1£0.5 NS
E/E’ 72+3.6 59+22 NS
MPI 0.5+0.1 0.5+0.1 NS
IVA 23+0.5 24+0.7 NS

LA: left atrium, LVEDA: left ventricular end diastole diameter, LVESd: left ventricular endsystolic diameter, [VS: interventricular
septum, PW: posterior wall, EF: ejection fraction, E: early rapid filling, A: late filling after atrial contraction, Dt: deceleration time,
MPI: myocardial performance index, IVA: Isovolumic acceleration, Dp/dt: rate of pressurerise in the ventricles.
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Table 3. Right ventricle echocardiografic results (mean)
Patients (n = 30) Control (n = 25) Pvalue
RA (cm) 4.0+05 39+04 NS
RA area (sz) 16.6 +4.3 15.6 +2.7 NS
RV (cm) 39+0.5 4.0=+0.3 NS
FAD 43.1+10.4 44.0+9.3 NS
E 50.1 +£10.0 51.7+12.2 NS
A 51.4+13.8 522 +13.2 NS
Dt 233.0+63.0 240.0 £62.0 NS
St 126 £3.1 14.1+3.0 NS
Et/At 0.8+04 09+04 NS
E/E’ 50£1.5 46=+1.5 NS
MPI 0.6 +0.1 0.5+0.1 NS
IVA 26+1.1 26+1.0 NS
TAPSE 1.9+£04 2.0+0.2 NS
sPAP 31.50 29.46 NS
IVRT 85.0 +14.5 76.5+12.0 NS

RA: Right atrium, RV: Right ventricle, MPI:myocardial performance index, TAPSE: Tricuspid annular plane systolic excursion,
IVA: Isovolumic acceleration, IVRT: isovolumic relaxation time, sPAP: sistolic pulmonary artery pressure.
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Figure 1. Comparising of right ventricle Tei index
in patients with PAF and controls

pidemia between the groups. In addition, there was no
difference in terms of mild regurgitation of mitral, aor-
tic and tricuspid valves when the groups compared. All
parameters of LV and RV such as systolic and diastolic
functions are summarized in Table 2 and Table 3, re-
spectively. There was no statistically significant differ-
ence in terms of RV systolic and diastolic functions be-
tween the groups. In the PAF group, the Tei index was
higher than the upper limit of the reference values. This
was as a result of prolongation of IVRT (Figure 1).
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Figure 2. Comparising of right ventricle TAPSE
in patients with PAF and controls

TAPSE was 1.9 + 0.4 in the PAF group and 2.0 + 0.2 in
the control group (p = 0.55) (Figure 2). Also, RA di-
mension was higher in PAF group.

DISCUSSION

In this study, we could not found any statistically
significant changing in right ventricular functions in
patients with PAF though some parameters were higher
in PAF group than the control group such as RA diame-
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ter which might be an independent risk factor for the
development of AF. As a consequent of these results, it
can be speculated that intermittant occurence of atrial
fibrillation may not cause any functional disturbances
on right ventricle during the AF free period. But, there
were a few differences in PAF group that did not reach
the statistically significance such as RA diameter and
Tei index. We found that the RA diameter was higher in
the PAF group but it was not reached to statistically
significane between the groups. Also there was a dec-
reased right ventricular systolic functions in PAF gro-
up, despite of being no statistical significant difference
between the groups in terms of TAPSE and pulse tissue
doppler St. In the current guidelines, the upper limit for
Tei index measured by tissue doppler is 0.55 (13). In
our study, the Tei index value in PAF group was found
to be increased. This implays that; there might be a
right ventricular dysfunction in the PAF group when
evaluated with Tei index. Assessment of these data
concluded that this elevation was due to the elongation
of the right ventricular IVRT. Elongation in IVRT may
reflect prolonged diastolic filling time, increased right
ventricular end-diastolic pressure, or myocardial rela-
xation defect.

PAF could be an early sign of diastolic dysfunction
of RV. In a similar study performed by Eidem et al. (14)
found that; although right ventricular functions were nor-
mal in patients with right ventricular volume overload as
the result of atrial septal defect, Tei index was higher
than in normal individuals due to prolongation of IVRT.
In addition, it was found that right ventricular dysfunc-
tion could be detected subclinically with Tei index as
this was correlated with cardiac involvement in patients
with chronic obstructive pulmonary disease. Moreover
in this study, prolongation of IVRT was associated with
the severity of the disease and therefore subclinically
both systolic and diastolic dysfunction may occur in the-
se patients (15). It has been found that Tei index had
prognostic value in pulmonary hypertension and chang-
ing in Tei index could affect the clinical status of these
patients (16, 17). Field et al. (18) found that right ventri-
cular dysfunction detected by Tei index is a predictive
factor for mortality, transplantation and left ventricular
assist device use. In our study, these changes may occur
as a result of atrial changes in PAF patients or it may oc-
cur as a result of changes in the ventricle together with
ventricular response due to rapid and non-rhythmic ven-
tricular stimulation during PAF episodes.

The risk of developing AF in patients with a his-
tory of valve disease is increased 1.8 times in men and
3.4 times in women (19). Similarly, a sustained hyper-
tension and an increased pulse pressure are associated
with an increased risk of AF (20). Due to these stress
factors, the occurence of ventricular hypertrophy and

atrial dilatation play an important role in the pathoge-
nesis of AF. These subclinical changes develop to
adapt changes initially induced by increased afterload
or preload. These changes gradually leads to the decre-
ase in ventricular and atrial functions. The relationship
between atrial dilatation and AF is well known and
well documented. Acar et al. (21) founded that increa-
sed in RA diameter could be an independent risk factor
for the development of AF in patients on hemodialysis.
Conversely, it might be speculated that this increasing
in RA diameter could be a result of PAF even not reac-
hed to statistically significance in our study. Rele-
vantly, in our study, the changes in right ventricular
systolic and diastolic parameters were higher in the pa-
tients with PAF patients compared to the control group
despite of being not statistically significant.

In PAF group patients, there were no statistical
significant differences when left heart parameters were
evaluated in accordance with current guidelines. How-
ever, we have found that there was statistically signifi-
cance difference in st value. This might be resulted
with left ventricular systolic and diastolic dysfunction
in patients with PAF in a long time.

Limitations in our study

There are several limitations in the current study
that should be addressed. Firstly, our study included li-
mited number of patients. Another important limita-
tion of the present study was the lack of datas on dura-
tion PAF and numbers of PAF episodes untill study
participation. Lastly, intra-interobserver variability re-
lated to the parameters measured in echocardiography
was not performed. Therefore, our findings may not be
applicable to the entire PAF population. Therefore, lar-
ge scaled and mutlicentered studies are needed.

CONCLUSION

In this study, we could not find any statistically
significant changing in right ventricular functions in
patients with PAF. But, there were a few differences in
PAF group that did not reach the statistically signifi-
cance such as RA diameter and Tei index. Tei index
was detected over the normal references value because
of delaying in IVRT. This result may indicate that right
ventricular diastolic functions could be affected in pa-
tients with PAF. Moreover, increasing in RA diameter
might be assumed that it could be a result of PAF in this
patients. These results need to be supported by future
studies including more patients.
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Uvod: Atrijalna fibrilacija (AF) je Cesto elektri¢ni
znak postojece strukturne bolesti srca. Strukturno re-
modeliranje sekundarno moZe poc¢eti ne samo u komo-
rama vec i u pretkomorama zbog AF. U ovoj studiji,
pokusali smo da istrazimo efekat paroksizmalne atri-
jalne fibrilacije (PAF) na funkciju desne komore.

Metod: Prospektivno smo analizirali 30 pacijenata
kod kojih je dijagnostikovana PAF i 25 u kontrolnoj gru-
pi. Sr¢ani faktori rizika i leGenje obe grupe pacijenata su
dobijeni 1 sacuvani. Procena funkcije desne komore iz-
vedena je pomocu parametara TAPSE i Tei indeksa.

Rezultati: Nije bilo statisti¢ki znacajne razlike iz-
medu grupa u smislu demografskih i klini¢kih karakte-
ristika.Tei indeks je bio vi$i, a TAPSE nizi u PAF grupi
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Abstract: Introduction: The accepted treatment
option for malignant pleural mesothelioma (MPM) is
multimodality treatment including surgery, chemothe-
rapy and radiotherapy. In this study, we aimed to evalu-
ate the results of patients who underwent surgical re-
section for multimodality treatment due to MPM at our
clinic between July 2015 and October 2019.

Method: The results of 13 patients who under-
went surgical treatment for MPM in our clinic were
evaluated retrospectively. Patients’ demographic
structure, regions where they live, symptom presenta-
tion, disease localization, biopsy diagnosis, type of
surgical treatment, choice of neoadjuvant or adjuvant
chemotherapy, postoperative complications and survi-
val outcomes were evaluated.

Results: The mean survival time was 19.6 months.
Six patients were still under follow-up. One patient
whose postoperative pathology was reported as mixed
type had the worst survival with 13 months and the best
survival was 32 months in the patient who underwent
postoperative hyperthermic chemotherapy with pleural
decortication. Four patients died due to local recurrence
and general condition disorder, and two patients died af-
ter peritonitis carcinomatosis and ascites.

Conclusion: Epitheloid type multimodality treat-
ment and intrapleural hyperthermic chemotherapy
may be a good choice in patients with the stage [ and 11
malignant mesothelioma without surgical comorbidity.

Key words: mesothelioma, decortication, asbes-
tos, pleura, malignant.

INTRODUCTION

Asbestos exhibits pathogenic properties depend-
ing on the diameter - length, exposure dose, duration of
the asbestos fibers deposited on the pleural surface af-

Prihvaéen/Accepted 10. 07. 2020. god.

ter exposure and the body’s ability to break down asbe-
stos. These results in benign asbestos plaques or malig-
nant pleural mesothelioma (MPM) (1). MPM continu-
es to be an endemic disease especially in our country.
In Turkey, every year an average 500-600 patients are
estimated to receive new diagnosis (2). Despite all ad-
vances in chemotherapy and oncologic treatment opti-
ons, the survival time of the disease is still very short
(3,4).

Malignant pleural mesothelioma has three histo-
logical subtypes, epitheloid, sarcomatoid and mixed. It
is the most common epitheloid type (55-60%) with the
relatively good prognosis (5). Multimodality therapy,
which includes thoracic surgery, oncology and radia-
tion oncology, is the accepted world-wide option in the
treatment of MPM (5). It is recommended that surgical
+ hyperthermic chemotherapy or radiotherapy to be
applied only to surgery, followed by chemotherapy and
incision areas together (6).

The aim of the surgery is to reduce the complaints
such as shortness of breath and pain that may develop
due to the disease, to improve the quality of life of the
patient and to prolong the survival time. In addition, ra-
dical resection should be provided in macroscopic dis-
ease associated with lung parenchyma (7). In this
study, we aimed to evaluate the results of patients who
underwent surgical resection for MPM in our clinic be-
tween July 2015 and October 2019.

MATERIAL AND METHODS

The results of patients who underwent surgical
treatment for MPM in our clinic were evaluated retro-
spectively from the hospital records. A total of 13 pati-
ents who underwent surgery was included in the study.
Patients who received only chemotherapy and did not
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undergo surgery were excluded. Patients’ demograp-
hic structure, region of residence, symptom presenta-
tion, disease localization, biopsy, type of surgical treat-
ment, choice of neoadjuvant or adjuvant chemother-
apy, postoperative complications and survival outco-
mes were evaluated. In patients, preoperative and post-
operative staging was performed according to TNM
8th edition. Before surgery, all patients were evaluated
by a multidisciplinary team, including a thoracic sur-
geon, oncologist and radiation oncologist. As a result
of the biopsies performed, surgery was planned for the
patients whose pathology was epitheloid type. Surgical
or neoadjuvant treatment decision in all patients was
made in the oncological council. Neoadjuvant therapy
was given in cases considered to be inappropriate for
surgery and accepted as advanced stage.

RESULTS

Eleven patients were male and 2 was female. The
mean age was found to be 63.1 +6.41 (53 - 77). Eleven

of the patients were from the endemic regions in terms
of asbestos exposure in Elazig, Turkey and the surro-
unding provinces, and two patients came from Iraq. At
the time of admission, the first symptom was dyspnea
in 8 patients, back pain in 3 patients, and pleural effu-
sion on chest X-ray in 2 patients. Posteroanterior and
lateral chest radiographs of all patients were positive
findings. Afterwards, patients underwent the con-
trast-enhanced thorax computed tomography (CT),
and after MPM diagnosis the patients were staged with
Positron Emission Tomography (Pet - CT). Chest radi-
ography, thorax CT and Pet-CT were used as imaging
methods in all patients. The mean SUV max was found
to be 2.06 +4.08 (1.2 - 9.4). Localization included ple-
ural effusion and pleural thickening on the right side in
10 patients and on the left side in 3 patients (Table I).
Eight patients (61.5%) presented with recurrent
pleural effusion after tube thoracostomy and thoracen-
tesis were diagnosed with video-assisted thoracosco-
pic surgery (VATS) and one patient (7.7%) with anteri-

Table 1. Demographic findings, presentation symptoms and tumor localization

Patients number (n : 13) %
Female 2 154
Gender

Male 11 84.6
No symptom 2 15.4
Symptoms at admission Back pain 3 23.1
Dyspnea 8 61.5
Left 3 23,1

Tumor Localization -
Right 10 76,9

Table 2. Diagnosis methods, neoadjuvant treatment, preoperative tumor stage, surgical methods and hyperther-

mic chemotherapy rate (VATS: Video-assisted thoracoscopic surgery, EPP: Extrapleural pneumonectomy, P/D:

Total decortication, excisions of tumor tissue on the pericardium and diaphragm, TP/D: Total pleural decortica-
tion, iaphragm and pericardial resection)

Patients number o
(n:13)
Thoracotomy 1 17,7
Diagnostic methods Thoracentesis 4 30.8
VATS 8 61.5
Neoadjuvant treatment 3 23.1
Stage TA 5 38.4
Preoperative Stage Stage IB 4 30.8
Stage 11 4 30.8
EPP 1 7.7
Surgical Method P/D 2 15.4
TP/D 10 76.9
Hypertermic Chemotheraphy 6 46,2
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Table 3. Postoperative complications and tumor stage

Patients %
number
Postoperative Expansion defect and subcutaneous emphysema 1 7,7
Complications Atrial fibrillation 2 15,4
(n: 6, %46.2) Prolonged air leak 3 23.1
Stage IA 2 15.4
Postoperative Stage 1B 6 46.2
Tumor Stage
Stage 11 5 38.4

or mini thoracotomy. Four patients (30.8%) who ap-
plied for the first time were diagnosed with MPM after
thoracentesis. All patients had a diagnosis of epitheloid
type mesothelioma. Three patients had received 4 cu-
res of pemetrexed and cisplatin chemotherapy as a neo-
adjuvant treatment prior to surgery (Table 2). Accord-
ing to TNM 8th edition, 5 patients were Stage 1A, 4 pa-
tients were Stage IB and 4 patients were Stage 11 in pre-
operative staging. ECOG scores were 2 in 8 patients, 1
in 3 patients, and 0 in 2 patients.

Standard posterolateral thoracotomy incision was
opened to the patients. Two different thoracotomies
were performed from the 5th and 8th intercostal spaces
from the same incision. Ten patients (76.9%) under-
went total pleural decortication, diaphragm and peri-
cardial resection (TP, D group). One patient (7.7%) un-
derwent extra pleural pneumonectomy (EPP group),
diaphragm and pericardial resection, and two patients
(15.4%) underwent total decortication, excisions of tu-
mor tissue on the pericardium and diaphragm (P, D
group) and primary repair after resection. The diap-
hragm and pericardial integrity were not impaired in
this patient. Mesh was used for pericardial and diap-
hragmatic reconstruction in patients who underwent
diaphragmatic and pericardial resection. Six patients
received hyperthermic intrapleural chemotherapy with
cisplatin at a dose of 100 mg/m2 relative to the body
surface (Table 2).

In the postoperative period, 3 patients had prolon-
ged air leakage, and 2 patients had atrial fibrillation, 1
patient had expansion defect and subcutaneous emphy-
sema. No side effects related to hyperthermic chemot-
herapy were seen in the postoperative period. The ave-
rage length of stay in the intensive-care unit of the pati-
ents was 1.5 (1-4) days, and the average length of hos-
pital stay was 6.1 days (5-9). Postoperative pathology
was reported as epitheloid type in 12 patients and mi-
xed type in 1 patient. According to TNM 8§ staging sys-
tem, Stage [A: 2 (15.4%) patients, Stage IB: 6 (46.1%)
patients and Stage II: 5 (38.5%) patients were classi-
fied (Table III). In the postoperative period, 3 patients
who were operated following neoadjuvant therapy we-

re given 2 cycles of chemotherapy, and 10 patients who
underwent direct surgery were given 6 cycles of peme-
trexed and cisplatin chemotherapy. Patients were routi-
nely given radiotherapy to surgical incision lines. One
patient with mediastinal recurrence and one patient
with femoral metastasis received regional radiothe-
rapy.

The patients were followed up with the thorax and
abdominopelvic CT in the postoperative period. Pati-
ents with suspected recurrence in tomography images
were rechecked with PET-CT. When all patients were
evaluated, the mean survival time was 19.6 + 4.76
(13-32) months. Seven patients were still under fol-
low-up. One patient whose postoperative pathology
was reported as mixed type had the worst survival with
13 months and the best survival was found to be 32
months in the patient who underwent postoperative
hyperthermic chemotherapy with P,D group. Four pati-
ents died due to local recurrence and general condition
disorder, and two died after peritonitis carcinomatosis
and ascites.

DISCUSSION

Malignant pleural mesothelioma is a malignancy
with high mortality and predominance of asbestos ex-
posure (8). In our series, the mean survival was 19.6
months which is consistent with the literature. The ma-
jority of patients present with dyspnea due to pleural
effusion. In our series, the most common presenting
symptom was dyspnea at 66.7%. Chest radiography,
Thorax CT or Pet - CT are the recommended methods
for diagnosis (9).

Minimal invasive techniques should be used
when selecting the biopsy method. Thoracentesis sho-
uld be the first choice in diagnosis, but the diagnostic
value has been reported to be very low. In a study by
Lovrenski et al. (10), fluid samples from 49 patients
with MPM were examined and as a result, only 29% of
the patients were diagnosed as pathological malignant.
This necessitates invasive biopsy techniques in pati-
ents with suspected malignancy and asbestos exposu-
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re. Eren et al. (11), in their study in Diyarbak?2r, an en-
demic region for asbestos, and in 28 undiagnosed pati-
ents with pleural effusion, suggested VATS as a diag-
nostic method with a high diagnostic value of 96.5%
and a low complication rate. In our series, VATS was
the most frequently used diagnostic method in 8 (61.5
%) patients.

The International Mesothelioma Interest Group
(IMIG) recommends the treatment of multimodality
in malignant pleural mesothelioma. They are reported
that the combination of surgery, radiotherapy and
chemotherapy may increase the success of treatment
(12, 13). Because of the aggressive nature of MPM,
patients in the group that may benefit from surgery
should be carefully selected when planning multimo-
dality treatment (14, 15). It has been shown that
long-term survival in MPM is impossible if metasta-
sis to the mediastinal lymph nodes is detected (16, 17,
18). In one of our patients, subcarinal lymph node in-
volvement was detected in the postoperative pathol-
ogy and the survival time was 13 months. However,
the fact that the pathology result was mixed in this pa-
tient prevented us to determine whether lymph node
positivity or pathological subtype had an effect on the
course of the disease.

Different options may be preferred for surgical
treatment in patients. One of them is extra pleural pne-
umonectomy, which is the en - block resection of the
lung, parietal pleura decortication, pericardium and di-
aphragm. Thus, there are some who argue that a radical
cytoreductive surgery is performed in MPM, and the
same study emphasizes that it is not possible to per-
form RO resection (19). On the other hand, there is a
group that argues that macroscopic resection is suffici-
ent to replace the morbidity and complications impo-
sed by EPP (20, 21). In this case, extended pleural de-
cortication or partial resection are recommended ac-
cording to the diaphragm and pericardial involvement
along with the total pleural decortication of the surgery
(22). When we look at the preferred surgical technique
in our patients, we saw that we performed total pleural
decortication, diaphragm and pericardial resection sur-
gery in general (76.9 %). In the literature, the survival
of these patients is short and therefore, parenchymal
protective surgical techniques should be preferred mo-
re (21-24).

In recent years, there have been published articles
suggesting an increasing rate of intrapleural hyperther-
mic chemotherapy. Cisplatin (25, 26) is the most com-
monly used and recommended active substance for this

purpose. In a study conducted by Burt et al. (27) in
which 104 patients completed the treatment and pub-
lished Phase I, it was shown that Ciplastin and Gemci-
tabine could be combined. We used Cisplatin-based
chemotherapy in 3 patients who underwent hyperther-
mic chemotherapy; however, due to the limited num-
ber of patients, no statistical evaluation was made in
terms of contribution to survival. In our patient series,
early postoperative mortality was not seen, and the
complication rate was 46.2% in accordance with the li-
terature. In the postoperative period, no patient requi-
red transfusion due to perioperative bleeding. In our
study, no significant finding was found in terms of
prognostic factors.

Because of the small number of patients in our
study, its retrospective nature and the patient series did
not meet a certain standard, and we had some limitati-
ons. These limitations indicate that we are not suffici-
ent to evaluate the effect of surgery + hyperthermic
chemotherapy or surgery alone on survival, and rando-
mized controlled trials are needed in this area. It is dif-
ficult to reach larger series in terms of mesothelioma
surgery, and therefore the necessity of multicenter stu-
dies is obvious.

CONCLUSION

Malignant pleural mesothelioma, which is still en-
demic disease in our country and which is expected to
increase with the urban transformation, is still a public
health problem. As seen in the literature, there is no re-
commended treatment option for MPM at the level of
definitive evidence. Multimodality therapy and intra-
pleural hyperthermic chemotherapy may be a good
choice in selected patients.
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Sazetak

REZULTATI POSTOPERATIVNOG PREZIVLJAVANJA PACIJENATA
SA PLEURALNIM MALIGNIM MEZOTELIOMOM STADIJUMA I-11
U ENDEMSKOM PODRUCJU
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Uvod: Le¢enje malignog pleuralnog mezotelioma
(MPM) je multimodalno i ukljucuje hirursko lecenje,
hemoterapiju i radioterapiju. U ovoj studiji cilj nam je
bio da evaluiramo rezultate pacijenata koji su podvrg-
nuti hirur§koj resekciji u cilju multimodalnog le¢enja
MPM na na$oj Klinici, u periodi izmedu jula 2015. i
oktobra 2019. godine.

Metod: Rezultati 13 pacijenata koji su podvrgnuti
hirurskoj terapiji MPM na nasoj Klinici su retrospek-
tivno evaluirani. Analizirani su demografske karakteri-
stike pacijenata, mesto boravka, simptomi bolesti, lo-
kalizacija bolesti, nalaz biopsije, tip hirur§kog tretma-
na, izbor neoadjuvantne i adjuvantne hemoterapije,
postoperativne komplikacije i prezivljavanje.

Rezultati: Srednji period prezivljavanja bio je
19,6 godina. Sest pacijenata se jo§ uvek pratilo. Jedan
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Abstract: Objective: It is known that intravenous
thrombolytic therapy in ischemic stroke is beneficial in
selected patients who arrived within the first 4.5 hours
after the onset of the symptoms and the effectiveness of
the treatment depends on early arrival to the hospital.
The more patients arrival to the hospital within this ti-
me zone, the more they will have the chance to receive
thrombolytic therapy. This study aims to investigate
the factors that cause delay in the arrival of patients
with ischemic stroke to the hospital.

Methods: Patients diagnosed with acute ischemic
stroke who applied to the neurology outpatient clinic
and emergency room between February and May 2019
were included in the study. A direct interview survey
was conducted to investigate the factors that delay the
arrival to patients or relatives of the patients arrival to
Bursa Yuksek Ihtisas Training and Research Hospital
due to acute stroke. According to the time of arrival to
the hospital after the onset of stroke symptoms, pati-
ents were classified as early (< 4.5 hours) and late arri-
val (> 4.5 hours). Based on this grouping, factors caus-
ing delay in patients’ access to hospital were compared
statistically.

Results: A total of 251 patients and / or patient rel-
atives who arrived to the emergency and neurology out-
patient clinic were interviewed. Of the 251 patients in-
cluded in the study, 119 (47.4%) were female and the
mean age was 70 (34-94) years. Approximately 72.5%
of'the patients were arrived in the first 4.5-hour slice af-
ter the onset of stroke symptoms. Factors causing late
arrival were determined as being female, having low
NIHSS score and not using ambulance in transportation.

Conclusion: Due to the delay in arrival of 27.5%
of the patients, there is no chance to apply thrombolytic

Prihvaéen/Accepted 15. 06. 2020. god.

therapy to eligible ones. The factors resulting in the de-
lay were discovered as female gender, low severity of
the stroke and transportation without ambulance. In this
respect, community-oriented trainings are required.

Key words: Ischemic stroke, late arrival, emer-
gency room, thrombolytic therapy.

INTRODUCTION

Stroke is one of the leading causes of death and di-
sability worldwide. It is known that intravenous (IV)
administration of thrombolytic therapy is helpful in se-
lected patients in the first 4.5 hours following the onset
of the symptoms and the earlier the treatment is started,
the more effective it is. The more patients that arrived
to the hospital within this time zone, the more patients
will have the chance to receive thrombolytics (1, 2, 3).

The delay from the onset of stroke to arrival at the
hospital reduces the rate of these patients to be treated
with thrombolytic and/or mechanical thrombectomy.
For this reason, the effect of a variety of factors in the
arrival time to hospital of stroke patients were exami-
ned in previous studies. These factors include living
alone, stroke onset time, age, gender, education level,
place of arrival at the hospital, income level, distance
to the hospital, stroke symptoms, stroke risk factors, le-
vel of consciousness, way to reach the hospital, Natio-
nal Health Stroke Scale (NIHSS), contact with the lo-
cal doctor, recognition of stroke symptoms by heal-
thcare professionals, patients and the relatives. It has
been observed that the time of arrival to the hospital va-
ries according to the development level of the countri-
es, geographic, sociodemographic and organizational
factors (4-21). In our study, we aimed to investigate the
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causes leading to delay in the arrival of stroke patients
to the hospital.

MATERIAL AND METHODS

This study included patients older than 18 years
who arrived to the neurology outpatient clinic and
emergency room between February and May 2019,
presented stroke symptoms compatible with neuroima-
ging and were diagnosed with acute ischemic stroke.
Patients with intracerebral hemorrhage and in-hospital
stroke were excluded from the study. Stroke onset time
was recorded as the time of appearance of stroke symp-
toms. In the wake-up strokes, the moment when the pa-
tient was last seen as healthy was evaluated as the stro-
ke onset time. A questionnaire was filled in by intervie-
wing each patient or the relative who agreed to partici-
pate in the study. Using the NIHSS, stroke symptom
onset, hospital arrival time, age, gender, level of educa-
tion and financial status, stroke severity at arrival were
determined. Stroke onset time was divided into two in-
tervals as day (07:00-19:00) and night time (19:00-07:
00). The distance patients covered was determined us-
ing regional road maps. Neurological deficits during
discharge were evaluated with modified ranking scale
(mRS) scores. Having mRS < 2 during discharge was
recorded as a good functional outcome and mRS > 2 as
bad. Education levels of the patients were classified as
secondary education or less, high school and university
graduate. Income status was grouped as low, medium
and high according to the economic situation percei-
ved by the patient.

Whether the hospital arrival was direct or from an-
other hospital, previous knowledge of the patients and
their relatives about thrombolytic therapy was questio-
ned and patients treated with thrombolytic therapy were
recorded. As a result of the neurological examination,
the consciousness levels of the patients were determined
as conscious and unconscious (somnolence /stupor).
Stroke symptoms were recorded as aphasia, dysarthria,
hemianopsia, hemiparesis, hemihipoesthesia. Vascular
risk factors, hypertension, diabetes mellitus (DM),
hyperlipidemia, coronary artery disease (CAD), atrial
fibrillation (AF), smoking and family history of stroke
were determined. Transportation to the hospital, by am-
bulance or other private vehicles was questioned. Ac-
cording to the time of arrival to the hospital after the on-
set of stroke symptoms, patients were grouped as early (
< 4.5 hours) and late arrival (> 4.5 hours). Factors rela-
ted to the delay in the arrival of patients were compared
statistically based on this grouping. The study was appr-
oved by Bursa Yuksek Ihtisas Training and Research
Hospital Ethics Committee with the decision numbered
2011-KAEK-25 2019 / 02-26.

Statistical Analysis

Data were presented as the number of patients,
percentage, mean, standard deviation and median, and
the suitability of the data to normal distribution was
evaluated. The variables that fit the normal distribution
are given as mean + standard deviation and those that
do not fit the normal distribution are given as median
(minimum-maximum). Parametric methods were used
to relate data that match normal distribution, and non-
parametric statistical methods were utilized to compa-
re data that did not match normal distribution.

Parametric data in independent groups were com-
pared with t-test and non-parametric data with Mann
Whitney U test. The significance of the difference bet-
ween categorical variables was evaluated by chi-squa-
re and Fisher’s exact test. Multivariate logistic regres-
sion analysis was applied for variables that were statis-
tically significant (p <0.05) in univariate analyzes. Da-
ta were analyzed at 95% confidence interval. All statis-
tical analysis was carried out using SPSS 24.0 (IBM
Corp.; Armonk, NY, USA) programme.

RESULTS

Ofthe 251 patients included in the study, 132 were
male (52.6%), 119 (47.4%) were female, and the mean
age was 70 years (34-94). 182 patients (72.5%) applied
to the hospital in the first 4.5 hours of stroke after the
onset of the symptoms. There were 69 patients (27.5%)
applying over the first 4.5-hour slice. The socio-demo-
graphic characteristics of the patients are presented in
Table 1. Stroke symptoms were most common during

Table 1. Socio-demographic characteristics
of stroke patients (n = 251)

Socio-demographic characteristics n (%)
Age 70 (34-94)
Gender

- Male 132 (52.6)
- Female 119 (47.4)
Education

- Secondary school or less 208 (82.9)
- High School 32 (12.7)
- University 11 (4.4)
Place of arrival at the hospital

- City 179 (71.3)
- District 59 (23.5)
- Country 13 (5.2)
Income Level

- Low 125 (49.8)
- Middle 120 (47.8)
- High 6(2.4)
Distance (km) 5(1-160)




FACTORS AFFECTING THE ARRIVAL TIME TO HOSPITAL OF PATIENTS WITH ACUTE ISCHEMIC STROKE

147

daytime with 155 patients (61.8%). Hemiparesis was
the most common stroke symptom in 169 patients
(67.3%). Hypertension was the most common stroke

Table 3. Comparison of patients’socio-demographic
and clinical characteristics by the time of arrival
at the hospital (n = 251)

risk factor in 167 patients (66.5%). NIHSS averages of Admission
the patients at the time of admission were calculated as (<45 > 45 hours)t
4 (1-32). The number of patients transferring to the ho- hours), n = >4 _06l191‘s )9 P
spital by ambulance was 160 (63.7%). Only 16 patients 182 n=
(6.4%) knew about the application of thrombolytic the- | Age 70 (36-92) |68,56+12.43| 0.77
rapy priorly. The consciousness of 185 patients (73.7%) | Gender
was normal at the time of admission to the hospital. - Female 78 (42.9) 41(594) | 0.03*
The number of patients who applied to our hospi- | Education
tal directly was 179 (71.3%). Good functional outcome |~ Secondary School orless | 151 (83) 57(82.6) 0.70
o, - High School 22 (12.1) 10 (14.5) ’
Table 2. Patients’ stroke related features (n=251) - University 9(49) 2(29)
Patients’ stroke related features n (%) }I:(l)z;?tzf arival to the
Symptom onset time - City 128 (70.3) | 51(73.9) 0.79
- Night (19:00-07:00) 96 (38.2) - District 44(242) | 1501.7)
- Day (07:00-19:00) 155 (61.8) - Country 10 (5.5) 3(43)
Symptom door time (min.) 104 (15-5500) | | Income Level
Stroke Symptoms - Low_ 83 (45.6) 42 (60.9) o
- Hemiparesis 169 (67.3) i Medmm 94(51.6) 2637.7)
- Hemihypoesthesia 91 (36.3) - High 5(2.7) 1(14)
- Hemianonsi 36 (14.3) Distance (km) 5(1-90) 5(2-160) 0.83
psia .
- Aphasia 115 (45.8) Symptom Onset time
- Dysarthria 60 (23.9) - Dgy (07:00-19:00) 111 (61) 44 (63.8) 0.6
- - Night (19:00-07:00) 71 (39) 25(36.2)
Stroke Risk Factors Stroke Symptoms
- Stroke History 76 (30.3) - Hemiparesis 129(70.9) | 40(58) | 0.06
- Hypertension 167 (66.5) - Hemihypoesthesia 64(352) | 27(39.1) | 044
- Smoking 66 (26.3) - Hemianopsia 28(154) | 8(11.6) | 0.7
- Diabetes 90 (35.9) - Aphasia 90 (49.5) | 25(13.7) | 0.8
- Hyperlipidemia 54 (21.5) - Dysarthria 49(269) | 11(159) | 0.06
-CAD 76 (30.3) Stroke Risk Factors
- AF 47 (18.7) - Stroke History 50(27.5) | 26(37.7) | 0.07
- Family History 72 (28.7) - Hypertension 116 (63.7) | 51(73.9) | 0.10
NIHSS (During application) 4 (1-32) - Smoking 53(29.1) | 13(188) | 0.08
Transfer to Hospital - Diabetes 69 (37.9) 21(30.4) 0.22
- Ambul 160 (63.7) - Hyperlipidemia 38(20.9) 16 (23.2) 0.50
mbulance .
_ Other 91 (36.3) -CAD 58(31.9) 18 (26.1) 0.50
- AF 37(20.3) 10 (14.5) 0.26
Information about thrombolytic - Family History 55(302) | 17(24.69) | 033
therapy16 (6.4) Consciousness Level
Consciousness Level - Normal 129(70.9) | 56(81.2) 0.09
- Normal 185 (73.7) - Somnolence/Stupor 53(29.1) 13 (18.8)
- Somnolence 47 (18.7) Transfer to Hospital
- Stupor 19 (7.6) - Ambulance 126 (69.2) | 56(30.8) | 0.005*
Arrival to Hospital ;%Ot_heﬁt Hosoial 34(493) 35(30.7)
-Direct arrival 179 (71.3) v’ 10 Bospiia
-Transfer from another center 72 (28.7) - Direct Artival 130(71.4) 491 0.98
- - Transfer from another
I<n}21$ (at discharge) 140 (55.7) N%"I“Stgr 52 (28.6) 20 (29)
>2 ) (During application) 3(1-32) 3(1-17) 0.01%
AF: Atrial fibrillation, CAD: Coronary artery disease, NIHSS, Informatior.l about 14(7.7) 2(2.9) 0.15
National Institutes of Health Stroke Scale, mRS: modified | thrombolytic therapy ' . .

Rankin Scale
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Table 4. Multivariable logistic regression analysis

%95(GA)
Wald | p-value | OR -

Min
Gender(female) 6.92 0.009 221 1.22
Transportation
Private vehicle 3.32 0.068 1.80 0.96
Other 0.02 0.867 1.10 0.31
NIHSS 10.37 | 0.001 0.91 0.85

OR: Odds ratio, CI (Confidence Interval)

(mRS score mRS <2) in 140 patients (55.7%) and poor
functional outcome in 111 patients (44.3%) (mRS sco-
re > 2) were observed during discharge. Stroke-related
features of the patients are reflected in Table 2. In com-
paring the socio-demographic and clinical characteris-
tics of the patients according to the time of arrival, fe-
male gender (p < 0.03), having a low NIHSS score (p <
0.03) and not using ambulance in transportation (p <
0.03) affect the time of arrival to the hospital adversely
(Table 3).

In the multivariable logistic regression analysis
model, effective factors like gender, transportation to
hospital and NIHSS variables were included, and the
results of the analysis are presented in Table 4. The lo-
gistic regression model was found significant (p <
0.001) and the data set was seen to be compatible with
the model (p=0.587). When the table is examined, wo-
men have a 2.21 times higher risk of late admission to
the hospital than men. The mode of transportation co-
uld not be determined as a risk factor on the duration of
the arrival, and an increase in one unit to be observed in
the NIHSS score reduced the risk of late arrival to the
hospital by 9%.

DISCUSSION

In our study, we examined the conditions causing
adelay in the period from the onset of stroke to the arri-
val of patients at a training and research hospital with a
stroke center. We found that 182 patients (72.5%) arri-
ved to the emergency ward of our hospital in the first
4.5 hours after the onset of the symptoms.

In the study carried out in Turkey by Memis et al.
(4), 67% of the patients were reached the hospital di-
agnosed with acute ischemic stroke and in the study
conducted by Guveli et al. (5) 30.7% of them reached
the hospital within 3 hours after the onset of stroke
symptoms. In another research supervised by Kocak et
al. (6), 29.5% of patients reached the hospital < 4 hou-
rs. In the study of Atay (22) in the district hospital, it
was reported that 44.4% of the patients applied to the
hospital within the first three hours and 48.9% within

the first 4.5 hours of the treatment period. Dimitriou et
al (19) stated in their study that 68.7% of the patients
were diagnosed with acute ischemic stroke, in the
study conducted by Fladt et al. (23), 58% were repor-
ted to have applied to the hospital within the first 4.5
hours. In a city such as Bursa, where the traffic density
is high and distances are remote, both public and heal-
theare staff trainings in favor of early treatment inter-
vention may have played a role in the high rate of pati-
ents arriving within the first 4.5 hours. In addition, due
to the fact that our hospital has been recognized as a
stroke center, acute stroke patients can be primarily
brought directly to our hospital by emergency medical
service. This proves us that as long as a rapid in-hospi-
tal organization can be provided, eligible patients will
not miss the chance to undergo thrombolytic therapy.

In some scientific studies, low income level has
been reported as a factor related to the delayed arrival
of patients with acute stroke (7). In some of the studies,
no relation was observed between the income status
and arrival at the hospital (8). In our study, we could
not see a relationship between the income status and
the arrival of the patients.

The relationship between the education level and
the arrival time was also examined. In some studies, it
was found that the level of education was low and this
delayed the arrival of patients (7, 8, 9), and in some,
there was no relationship between these two factors
(10, 11, 12). In our study, no relation was found betwe-
en the education level and the arrival of patients.

Another remarkable point in our study was that
the distance was not related to a delay in arrival. Ashraf
etal. (8) and Arulprakash et al. (12) found a distance of
15 km to the hospital was linked with a delay in trans-
portation to the hospital in acute stroke patients. In an-
other study by Nepal et al. (7), > 20 km distance was
associated with a delay.

Arulprakash et al. (12) reported that urban resi-
dents were more likely to arrive to the hospital earlier,
but we did not find residing in a city as a significant
factor for early arrival. This may be due to the informa-
tion provided to the patients and their relatives in ad-
vance and far-flung and vigorous effort of the emer-
gency service teams throughout the city.

In the literature, some studies have found that fe-
male gender affects the time of arrival to the hospital
(13-16) adversely, while some studies have stated that
female gender affects hospital arrival (8, 17) positi-
vely. In some studies, there was no relationship betwe-
en these two factors (9, 11, 12). In our study, we figured
out that female gender affects the time of arrival to the
hospital adversely. This may be due to the absence of a
family member during the day who would activate the
ambulance service while many of the patients are at
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home alone or dealing with children or household cho-
res. The fact that stroke cases in males are more frequ-
ent during the daytime, when they are actively invol-
ved in work life and socialized, may explain the early
access to the hospital due to the presence of another
person to call the ambulance directly.

In previous studies, using ambulance/emergency
medical service has been shown to shorten the arrival
time to the hospital (10, 13, 14, 15, 18, 19). The rate of
ambulance use in acute stroke cases was reported to be
16.3% in the study of Memis et al (4) carried out in
Aydin in our country. In the study conducted by Tekin
Guveli et al. (5), the rate of ambulance use was repor-
ted as 30%. In these studies, the absence of using an
ambulance in acute stroke cases was associated with
delayed arrival at the hospital, similar to our study. In
our study, 160 (63.7%) patients who were diagnosed
with acute ischemic stroke were transferred to our hos-
pital by ambulance. This rate shows that Emergency
Health Services Ambulance System (112) is well orga-
nized in our city and the referral chain works regularly.

There are studies in the literature showing that the
onset of the stroke symptoms at night delay the arrival
of the hospital compared to the onset of daytime (7,
20). In our study, no relation was observed between the
onset of symptoms as day and night and the time of ar-
rival at the hospital.

Nepal et al. and Ashraf et al. (7, 8) stated that pres-
ence of stroke in patients’ history did not shorten the ar-
rival time to the hospital as in our study. This proves that
there is a serious lack of awareness of stroke symptoms
even in stroke patients. Training these patients and their
relatives in recognizing the symptoms in hospital dis-
charge and citing the importance of avoiding pre-hospi-
tal delays may reduce such hold-up situations.

Although some studies have found a link of a his-
tory of coronary heart disease related to early arrival at
the hospital (8, 10), we did not detect a statistically sig-
nificant relationship between the presence of stroke
risk factors in the history such as hypertension, diabe-
tes, coronary heart disease, and hospital arrival time.

We figured out that both lack of consciousness
and low NIHSS score (p < 0.03) negatively affect the
arrival time in our patients. In the literature, there are
studies reporting that stroke duration of patients who
are in a coma is shorter than other patients (10, 21, 23).
This may be due to the vigorous efforts of the relatives

to deliver their patients with serious clinical conditions
to a healthcare facility speedily. One of the remarkable
points was that transfer from another center in our
study was not a factor affecting the arrival time at the
hospital. In some studies, it has been stated that the pa-
tient’s first contact with the local doctor and the refer-
ral from another center is a cause linked with late arri-
val at the hospital (7, 8, 23).

Our study also contains some limitations. It may
not be generalized because it represents a training and
research hospital experience with a stroke center and
the sample size is small. In addition, it included pati-
ents or relatives who were diagnosed with ischemic
stroke and who agreed to participate in the study. These
are the limitations of this research. Therefore, further
studies involving more centers are required.

CONCLUSION

In conclusion, comparing the socio-demographic
and clinical features of the patients according to the ti-
me of arrival at the hospital we can state that female
gender (p <0.03), low NIHSS score (p < 0.03) and the
absence of an ambulance in transportation (p < 0.03)
affect the time of arrival to the hospital adversely. In
this respect, identifying these factors can also guide us
in terms of solving problems resulting from time. This
study also aims to increase the awareness of the use of
emergency medical services.
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Sazetak

FAKTORI KOJI UTICU NA VREME PRIJEMA U BOLNICU PACIJENATA

SA AKUTNIM ISHEMIJSKIM MOZDANIM UDAROM
Haki Cemile,1 Cetiner Mustafa,2 Kaya Halil’

1 University of Health Sciences, Bursa Yuksek Ihtisas Training and Research Hospital,
Department of Neurology, Bursa, Turkey
’ Kutahya University of Health Sciences Faculty of Medicine, Department of Neurology, Kutahya, Turkey
} University of Health Sciences, Bursa Yuksek Ihtisas Training and Research Hospital,
Department of Emergency Medicine, Bursa, Turkey

Uvod: Poznato je da intravenska tromboliti¢ka te-
rapija kod ishemisjkog mozdanog udara je od koristi
kod odabranih pacijenata koji se jave u toku prvih 4,5
sata nakon pojave simptoma i efikasnost tretmana za-
visi od brzog prijema u bolnicu. Sto je vise prijema pa-
cijenata u ovom vremenskom okviru, veca je i Sansa da
¢e primiti tromboliticku terapiju. Cilj studije je da ispi-
ta faktore koji su uzrok kasnog prijema pacijenata sa
ishemijskim mozdanim udarom.

Metod: U studiju su ukljuceni pacijenti koji su se
javili u neurolo§ku ambulantu i hitnu sluzbu u periodu
izmedu februara i maja 2019. i dijagnostikovan im je
akutni ishemijski mozdani udar. Sproveden je odgova-
rajuci direktni intervju kako bi se ispitali faktori koji su
odlagali dolazak pacijenata ili rodaka pacijenata u Bur-
sa Yuksek Ihtisas Training and Research Hospital zbog
mozdanog udara. Prema vremenu dolaska u bolnicu
nakon pojave simptoma mozdanog udara pacijenti su
podeljeni kao rani (< 4,5 sati) i kasni dolazak (> 4,5 sa-
ti). Na osnovu ovog grupisanja, faktori koji izrokuju
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Abstract: Background: Low Back Pain is a com-
plaint at least once we experience all through our life. Alt-
hough low back pain can be caused by several reasons,
mostly low back pain due to nonspecific reasons can be
encountered. In this study, our main goal is to examine fa-
cet tropism types and facet joint orientation in patients
with nonspecific low back pain we have grouped accord-
ing to age and determine if there is a relationship between
the low back pain and facet joint morphology.

Patients and methods: We have retrospectively
examined magnetic resonance imaging of 135 patients
who applied to the neurosurgery clinic with low back
pain complaint in the period of 2017-2018 year. For
each phenomenon, facet joint angles have been measu-
red at all vertebra levels. Average values of facet joint
angles have been taken and facet orientation has been
determined. The difference between right and left facet
joint angle has been calculated; degree and type of fa-
cet tropism have been determined.

Results: It has been observed that facet joint ori-
entation at L1-2 level was more coronalized in age gro-
up of 70-80 when compared to age group of 10-20. ‘No
type’ facet tropism has been observed in majority of
the phenomenon and no significant difference has been
observed between lumbar levels and age groups.

Conclusion: As a result of our study; it has been
concluded that facet joint orientation and facet tropism
are not effective in the etiology of nonspecific low
back pain. Furthermore, facet tropism is not related to
age and maybe it is an inborn characteristic.

Key words: Lumbar vertebra, Low back pain, Mag-
netic resonance imaging, Facet joint angle, Facet Tropism.

INTRODUCTION

Low Back Pain (LBP) is a common complaint that
occurs at least once in a lifetime and affects more than

Prihvaéen/Accepted 20. 05. 2020. god.

80% of the entire population.LBP in women and thro-
ugh elderly age group encountered more frequently (>
40 age) (1). Plenty of causes are responsible for low
back pain. Only below 1% portion, low back pain en-
compasses a specific cause (spinal stenosis, lumbar di-
scopathy, infection, compression fracture, spondyloar-
thritis, radicular pain, cancer, visceral diseases eg) (2).
Non-specific causes impactful in vast majority of LBP
cases. Among the non-specific causes discogenic and
facet joint originated pains while constituted the diag-
nostic cohort, in one cohort none of any mechanic cau-
se issue may be set forth (3).

Facet joints located over the spine dorsolateral
surface refers to diathrodial joint and by the virtue of
their complex anatomy and biomechanic features
strongly contribute to spinal mechanic functions (4).
Movements of facet joints; restricted by their articula-
tions, orientations and capsular outcomes and therefore
(facet joints) constraints the rotational movements of
vertebra (5). Calculating the right and left facet joint
angles average ratios facet joint orientations are deter-
mined. In vertebral segment dispersion in between
right and left facet joint angles and a facet joint’s more
sagittal orientation in comparison to an alternative jo-
int has been referred as facet tropism (5, 6). Asymmet-
ric orientation in facet joint orientation while observed
predominantly in thoracic vertebra not always obser-
ved in lumbar vertebra (6). Facet tropism and increased
facet joint sagittal orientation are thought to cause in-
tensified axial and rotational compression over the
lumbar vertebra, associated with the developments of
spinal deformations such as intervertebral disc degene-
ration, herniation, degenerative spondylolisthesis and
scoliosis (7). Degenerative facet joint illness and facet
joint osteoarthritis while correlated with chroniclow
back pain (8), facet joint orientation and facet tropism
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function in link with low back pain remains unclear. In
that present study, among patients segments classified
on the basis of age factor with none of any neurosurgi-
cal pathology defining the low back pain, reviewing
the facet joint orientation and facet tropism types, chal-
lenged to find out any association in between the low
back pain progression and facet joint morphology.

PATIENTS AND METHODS

In our study, in between the years of 2016-2018
magnetic resonance imaging (MRI) images of 135 pa-
tients applied to our neurosurgery clinic with low back
pain complaint and anamnesis records reviewed retro-
spectively. During the MRI imaging process of the en-
tire cases, the patient was in supine position on the cas-
sette and axial images received in parallel to the end
plate. In our study incision criterion consisted of 1) in
the age range of 10-80 years of age subject to admittan-
ce with backache attack, 2) neurologic detection of the
case remaining under normal limits, 3) in 2 weeks or
longer time period despite pain relief medication use
lack of any decrease in pain and pain causing to con-
straints in daily life events, 4) As per radiologic inspec-
tions (X-ray or MRI) having lumbar lordotic preserva-
tion of shooting from different angles in normal limits.
In our study exclusion criteria; 1) To have been under-
gone back surgery previously by any cause, 2) In MRI
images having any pathology being diagnosed necessi-
tating surgery attempt (lumbar discal hernia, spondylo-
listhesis, spondylolysis, tumor, scoliosis, fractures, in-
fections, etc), 3) in the case presence of any low back
pain leading congenital deformity, muscular, theuma-
tologic or neurodegenerative disease. MRI images of
the cases analysed by two independent persons(one ra-
diologist and one neurosurgeon). For each of the cases,
along the entire levels of lumbar vertebra (L1-2, L2-3,
L3-4,1L4-5, L5-S1) facet joint measurements were ma-
de. On each level, mean values of facet joint angles
(between the right and left facet joint) were calibrated
finding out the facet orientation. Identified method of
Norenet al., also used for facet joint angle measure-
ment. For each facet joint; one line was drawn tangen-
tial to the superior articular process, and one line was
drowned in the midsagittal plane of the vertebra, and
the angle between facet joint and the central line has
been measured (9). In pursuant to the method put for-
ward by Boden; calculating the dispersion between the
right and left joint angles facet tropism grade and its
type were found out (5). According to Boden; no facet
tropism (FT) with asymmetry in the facet joint orienta-
tion as defined difference of the angles between the
right and left facet < 6°; mild FT as defined difference
of the angles between the right and left facet 6-10E;

moderate FT as defined difference of the angles betwe-
en the right and left facet 11-16°; severe FT as defined
difference of the angles between the right and left facet
> 16° (5). In 7 age based diversified groups, along the
all vertebral levels mean facet joint angles and facet
tropism types were compared with each other.

Statistical analysis

For statistical analysis NCSS (Number Cruncher
Statistical System) 2007 (Kaysville, Utah, USA) pro-
gram was used. During the evaluation of study data de-
scriptive statistical methods (mean, standard deviation,
median, frequency, ratio, minimum, maximum) were
applied. Qualitative data normal distribution longitu-
des were examined by Kolmogorov-Smirnov, Shapi-
ro-Wilk test and graphical assessments. In the compar-
isons of normal distribution exhibiting three and over
three groups One-way Anova Test and in bilateral
comparisons Bonferroni test were implemented. Signi-
ficance at least evaluated on p < 0.05 level.

RESULTS

Applied to neurosurgery clinic with low back pain
complaint and as we analysed in MRI inspections out
of 135 patients 56.3% (n = 76) were female and 43.7%
(n=159) were male. Ages of the cases varied in the ran-
ge of 12 and 77, on average corresponds to 45.53 +
18.07 years of age; among the cases 11.9% (n=16) re-
mained in 10-20 ages, 11.1% (n = 15) remained in
20-30 years of age; 20.7% (n = 28) remained in the age
0f 30-40, 14.1% (n = 19) remained in the age of 40-50;
14.8% (n = 20) remained in the age of 50-60 years of
age, 17.0% (n = 23) remained in the age of 60-70 and
10.4% (n = 14) remained in the age of 70-80 (Table 1).
In age based L1-2 levels of the cases, mean FJA measu-
rements revealed a statistically significant weighted
variation (p = 0.031; p < 0.05) (Figure 1). Searching
out to determine the group that leads to dispersion as a

Table 1: Distribution of cases by age and sex

n (%)
Age (year) ?ﬁ;ﬁéﬁi’; 12-77 (44)
Mean + Std 45.53 £18.07

10-20 16 (11.9)

20-30 15(11.1)

30-40 28 (20.7)

40-50 19 (14.1)

50-60 20 (14.8)

60-70 23 (17.0)

70-80 14 (10.4)

Sex Female 76 (56.3)
Male 59 (43.7)
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Table 2. Evaluation of mean facet joint angle values at lumbar vertebral levels according to age groups

Age Groups FJA L1-2 FJA 1.2-3 FJA L3-4 FJA 1L4-5 FJA L5-S1
10-20' x&gdﬁi’)‘ 2242 (29) | 23-43(30) | 28-46 (32) | 29-57 (40) | 28-58 (45.5)
(n=16) Mean + Std | 30.44+6.24 | 30.56£5.01 | 34.75+6.20 | 41.38+6.02 | 45.69 +7.01
20-30 ?ﬁiéﬁi’; 15-40 (27) 17-40 (29) 20-54 (33) 24-56 (42) 35-50 (45)
(n =15 Mean £+ Std | 26.87+7.02 | 29.00+6.73 | 34.27+8.09 | 41.00+7.91 | 43.07£5.28
30-40° 1(\1/{/1[:11?/;?;){ 15-36 (25) | 15-41(28,5) | 18-52(35,5) | 20-64 (43,5) | 36-66 (45,5)
(n =28) Mean £+ Std | 25.25+5.02 | 29.25+6.29 | 3529+824 | 42.14+8.08 | 47.14 £8.58
40-50° 1(\1/{/1[2_(11\1/;17)( 17-38 (29) 15-42 (28) 17-48 (34) 31-58 (41) 32-66 (46)
@=19) " Ncan+Std | 28.11£6.15 | 2826+6.10 | 3416837 | 41.89 % 6.66 | 46.95 + 9,61
50-60° 1(\1/{/1[2;11?/;3 15-36 (25) | 19-35(27,5) | 26-42 (31,5) | 20-58 (43) | 36-65(45,5)
(n=20) Mean + Std | 25.05+5.90 | 27.55+5.37 | 32.15+£5.58 | 41.40+8.05 | 47.40+7.38
60-70° 1(\1/{/112211:/;?3 19-40 (27) 18-42 (27) 22-42 (36) 25-53 (43) 34-64 (45)
(n=23) Mean = Std | 26.78 £5.74 | 28.35+5.33 | 3422+6.07 | 41.74+6.99 | 46.22 £8.11
70-80 Xj[‘;dﬁi’)‘ 15-35(23) | 13-41(27,5) | 23-43 (34,5) | 27-53(43) | 42-57 (49)
(n=14) Mean + Std | 23.79+£5.04 | 26.79+7.15 | 32.50+5.46 | 41.50+7.25 | 4943 +5.17
‘p 0,031* 0,661 0,786 0,999 0,461
Post Hoc test;
b P> p; - - - -
V4
‘One-way ANOVA Test bBonferroni Test *p <0.05
" Table 3. Distribution of Mean facet joint angle values
by vertebral levels according to gender
“ Female Group Male Group
o | - FJA FJA
Mean Std Mean Std
01 L1-2 27.4 6.2 25.4 5.5
L2-3 29.2 5.9 27.7 5.8
] I L34 34.8 7.0 33.1 7.1
ol L4-5 42.6 7.7 40.4 6.3
L5-S1 46.0 7.5 474 7.8
" e e “ o e e g and in the age group of 70-80 was significantly differ-

Figure 1. Age based L1-2 level ‘mean facet joint
angle’ measures distribution

result of the performed bilateral comparisons; 10-20
age group cases L1-2 levels mean FJA measurements
are higher than 70-80 age group (p = 0.047; p <0.05).
Among the other group’s L1-2 levels mean FJA mea-
surements none of statistically weighted diversions
was found. Age based L2-3, L3-4, L4-5 and L5-S1 lev-
els of the cases mean facet joint angle calculations are
not statistically significant (Table 2). As a result of the-
se data only at L1-2 levels facet joint orientation found
to be significantly differented in the age group of 10-20

ent and in the age group of 70-80 L1-2 facet joint orien-
tation was monitored to be more coronolized. In the
light of other level’s mean facet joint angle ratios, ba-
sed on ages facet joint orientations found not to have
had any significant dispersion (Table 2).

On the basis of gender issues when the facet joint
angle rates were compared; only at L4-5 levels in betwe-
en the male and female gender groups found in statisti-
cal significance (p = 0.02; p < 0.05) and except L5-S1
level in all groups female mean facet joint angle value
found higher than male gender and as a result of these fi-
gures on female at L4-5 level, facet joint sagitalization
found to be more predominant (Table 3, Figure 2).
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Table 4. Facet Tropism Types According to Lumbar Vertebral Levels

Facet Tropism Types According to Lumbar Vertebral Levels

Ase Grouns FT Tvpe L1-2 L2-3 L34 L4-5 L5-S1
g P yp # of patients | # of patients | # of patients | # of patients | # of patients
None 16 (100%) 13 (81%) 13 (81%) 13 (81%) 11 (69%)
10-20 Mild 0 (0%) 3 (19%) 3 (19%) 1 (6%) 0 (0%)
Moderate 0 (0%) 0 (0%) 0 (0%) 2 (13%) 4 (25%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (6%)
None 13 (87%) 10 (67%) 11 (73%) 15 (100%) 14 (93%)
20-30 Mild 2 (13%) 5 (33%) 3 (20%) 0 (0%) 1 (7%)
Moderate 0 (0%) 0 (0%) 1 (7%) 0 (0%) 0 (0%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
None 21 (75%) 28 (100%) 28 (100%) 24 (86%) 18 (64%)
30-40 Mild 7 (25%) 0 (0%) 0 (0%) 4 (14%) 7 (25%)
Moderate 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (7%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (4%)
None 14 (74%) 15 (79%) 16 (84%) 17 (90%) 12 (63%)
40-50 Mild 5(26%) 3 (16%) 2 (11%) 1 (5%) 6 (32%)
Moderate 0 (0%) 1 (5%) 1 (5%) 1 (5%) 1 (5%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
None 14 (70%) 17 (85%) 17 (85%) 18 (90%) 12 (60%)
50-60 Mild 6 (30%) 2 (10%) 1 (5%) 1 (5%) 4 (20%)
Moderate 0 (0%) 1 (5%) 2 (10%) 1 (5%) 2 (10%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (10%)
None 18 (78%) 20 (87%) 20 (87%) 16 (70%) 15 (66%)
Mild 4 (17%) 2 (9%) 3 (13%) 6 (26%) 4 (17%)
60-70 Moderate 1 (5%) 1 (4%) 0 (0%) 1 (4%) 4 (17%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
None 12 (86%) 11 (79%) 10 (71%) 8 (57%) 8 (57%)
70-80 Mild 0 (0%) 1 (7%) 1 (7%) 2 (14%) 3 (22%)
Moderate 2 (14%) 2 (14%) 3 (22%) 1 (7%) 2 (14%)
Severe 0 (0%) 0 (0%) 0 (0%) 3 (22%) 1 (7%)
None 108 (80%) 114 (84%) 115 (85%) 111(82%) 90 (67%)
Mild 24 (18%) 16 (12%) 13 (10%) 15 (11%) 25 (18%)
Total Group 7 e rate 3 (2%) 5 (4%) 7 (5%) 6 (4%) 15 (11%)
Severe 0 (0%) 0 (0%) 0 (0%) 3 (3%) 5 (4%)
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Upon the assessment of facet tropism type cases;
through the entire vertebral levels and along the entire
age cohorts ‘none type facet tropism’ found to be dom-
inant (Table 4). L1-2 level when reviewed based on age
groups, “none type facet tropism” found to be at utmost
dominant in the age groups of 10-20 years of age. Se-
vere type facet tropism, vast majority having been ac-
cumulated in L5-S1 level found to be only on L4-5 and
L5-S1 age groups (Table 4).

DISCUSSION

Low back pain is one of the most frequently met
illnesses in daily practice and 70% of the people expe-
rience low back pain at least once in their lifetime. LBP
is more frequent in women and through the advanced
ages (40-69) its incidence is enhanced, none of any dif-
ference has been encountered in terms of its incidence
between the rural and urban area (2). Over the vast ma-
jority of LBP patients since the pain has gone away
spontaneously hospitalization frequency is seldom and
most of the hospitalization admittance is detected in
women cases (10). Minor age and adolescence low
back pains are seldom and in a study incorporated en-
compassing wide-range of case numbers adolescence
low back pains found in 37% frequency and adolescent
low back pains found higher over the girls in compari-
son with boys (11). During the adolescence and minor
age period cases undergone low back pain are anticipa-
ted to experience low back pain in aduts (11). In finali-
zed systemic reviews determined low back pains asso-
ciated risk factors: known as lifting, smoking, obesity,
anthropometric measures, posture, depressive symp-
toms (12). Principally, during the adolescence, psy-
cho-social factors play a significant role in low back
pains (13). Low back pain is faced by us due to specific
and unspecific underlying factors. Specific underlying
factors are known as pathologies impacting the verte-
bra (epidural abscess, compression fracture, spondylo-
arthropathy, cauda equine syndrome, discopathy, spi-
nal stenosis, malignity, visceral diseases, eg) (3). Most
of the low back pains (90%) originated from non-spe-
cific causes. Whereas nonspecific low back pain may
be diversified as diagnosable and non-diagnosable and
several structures likewise intervertebral disc and facet
joints may be the underlying cause factors (14). Diag-
nosable group; while progressed in association with fa-
cet joint associated pains, sacroiliac pathologies, disco
genic issues; non-diagnosable group are progressed
depending on psycho-social or other causes and in
terms of radiologic detections a pathology is not detec-
ted (2, 3). In our present research we have analysed the
cases with non-diagnosable nonspecific low back pain.

Since low back pain is very often encountered
problem; spine surgeons are concentrated on the pre-

vention of low back pain, determination of potential
risk factors and upon the selection of efficient therape-
utic approach. In due course, plenty of studies are pres-
ent incorporated in association with facet joints.

Final orientations of facet joints; in combination
with vertical loading and flexion-extension move-
ments anticipated to be formed during early childhood
(15), however, in plenty of researches lifelong remod-
elling reported to have been sustained (16). Coronal
oriented facet joints reported to play role in abundant
magnitude of lumbar vertebra pathologies, whereas
contrarily sagittalized facet joints reported in wi-
de-spread of studies playing roles in a lot of events
such as degenerative spondylolisthesis, spinal stenosis,
disc herniation (16, 17). Boden et al., have shown that
degenerative spinal changes are 25 times more in pati-
ents with facet joint sagittal orientation of over 45 de-
grees (5). From the second decade of life predomi-
nantly on intervertebral disc vertebra degenerative pro-
cesses are launched and low back pain principal cause
refers to degenerative causes (18). Emerging in line
with advanced age as one of degenerative event facet
joint osteoarthritis is one of chronic low back pain cau-
se (18). Kalichmanet et al (12) in between the age and
facet orientation principally at L4-5 level found an as-
sociation and reported the facet’s reinforcing potential
for sagitalizations subject to age advancements and
proved the fact that this case is associated with facet jo-
int osteoarthritis. In our present study, selecting facet
joint non-osteoarthritis and non-discopathy cases, we
have intended to exclude the low back pain degenerati-
ve causes in advance aged cases. In our study; non-fa-
cet joint osteoarthritis form diversified based on age le-
vels in non-specific low back pain cases according to
lumbar vertebra levels between the facet joint orienta-
tions and mean facet joint angle values none of weig-
hted variation was monitored and only in cases in age
groups of 70-80 age and 10-20 ages L1-2 level facet jo-
ints found in significant difference and again only in
age group of 70-80 age L1-2 level facet joints have
been found in more coronolized pattern. But, since no-
ne of significant dispersions are found in between other
levels and age groups; we have aspired that facet joint
orientations is not correlated with age factor.

Facet tropism is one of the factors accelerating the
development of spinal degeneration (5, 19, 20). Brail-
sford (21) defined facet tropism as a more sagittal ori-
ented form of a one side facet joint and as an asymme-
try between the right and left facet joint angles. Kara-
canet al. (22) identified facet tropism, as an angle gau-
ge differentiation over 10 degree between the two of
facet joint. In the same study, lumber movement seg-
ment facet tropism ratio defined in the range of
14-28% (22). During the vertebra sagittal movement
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(flexion and extention) zygapophyseal joint of every
joint displaced by sliding motion overlapping on each
other. One of the each facet joints if placed more closer
towards the coronal space prevent front and retro plane
movements and cause rotation of vertebra against the
facet joint closer to sagittal space (23). Ishihara et al
(24) compared the facet joint asymmetry and tropism
of adolescents and adults with lumber disc hernia and
inthe adolescents found 5 times higher facet joint
asymmetry. Some of the researchers suppose that facet
tropism may be genetic and not associated with age,
gender and ethnic origin (25). In the same way, some of
the studies are exist reporting facet joint sagitalization
may be progressed with age and therefore also facet
tropism is progressed in line with advancing age (26).
In our study according to genders we have not determi-
ned any significant variation between FT types and in
vast majority of the cases we have identified Znone
type FT’. Mean facet joint angle values was statisti-
cally higher in female gender and at L4-5 level facet
orientation was more sagitalized. Moreover, we have
identified none of association in between the advanc-
ing age and facet tropism development and type.

In literature, none of any studies were found explor-
ing facet tropism role over non-specific low back pain
over the cases classified according to ages in which discal
pathology or degenerative spinal variations underestima-
ted. In our study FT type of all levels in all patient groups
have been found to be at similar frequencies and through
the vast majority of cases ‘no type FT” was determined.

Sazetak

CONCLUSION

As aresult of our study; as a result of mean facet
joint angle measurement only in 70-80 age group in
comparison with 10-20 age group L1-2 facet joint an-
gles monitored in more coronalized form. On the ot-
her levels and according to ages due to lack of signifi-
cant dispersion facet joint orientation found to have
none of role related to non-specific low back pain. In
female gender at L4-5 level mean facet joint angle
measurements found to be elevated compared to ma-
les. In that circumstance, only concerning L4-5 level
facet joint orientation exhibited gender variation and
in females, L4-5 facet joints were in a more sagitali-
zed pattern. Additionally, we have supported the fact
that FT is not correlated with age and gender and per-
haps it is a congenital pattern. In cases with non-spe-
cific low back pain without any surgical pathology, it
has been proved that there is no cause factor to expla-
in the FT low back pain.
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ULOGA ORIJENTACIJE FASETNIH ZGLOBOVA I FASETNI TROPIZAM

KOD NESPECIFICNOG BOLA U DONJEM DELU LEDA
Ezgi Akar, Aysegul Akdogan Gemici’

, ! Haydarpasa Numune Training and Research Hospital, Department of Neurosurgery, Istanbul, Turkey
Bakirkoy Dr. Sadi Konuk Training and Research Hospital, Radiology Department, Istanbul Bakirkoy, Istanbul, Turkey

Uvod: Bolove u donjem delu leda smo svi osetili
barem jednom u Zivotu. lako bolovi u donjem delu le-
da mogu biti uzrokovani mnogobrojnim faktorima,
najcedce se javljaju zbog nespecifi¢nih razloga. Glav-
ni cilj ove studije bio je da se ispita tip fasetnog tropi-
zma 1 orjentacija fasetnog zgloba kod pacijenata sa
nespecificnim bolom u donjem delu leda koje smo
grupisali prema godinama i da se utvrdi postoji li veza
izmedu bolova u donjem delu leda i morfologije faset-
nog zgloba.

Pacijenti i metode: Retrospektivno smo sagledali
nalaze magnetnih rezonanci 135 pacijenata, koji su se
javili u Neurohirursku Kliniku sa bolom u donjem delu
leda u periodu od 2017-2018.te godine. Za svaki feno-

men, uglovi fasetnih zglobova su bili mereni na sva-
kom ki¢menom prsljenu. Srednja vrednost uglova fa-
setnih zglobova kao i fasetna orijentacija su bile odre-
divane. Procenjivana je dalje razlika izmedu levog i
desnog ugla fasetnih zglobova, kao i stepen uglova i tip
fasetnog tropizma.

Rezultati: Uoceno je da orijentacija fasetnih
zglobova na nivou L1-2 je viSe koronalizovana u sta-
rosnoj grupi od 70-80 godina u poredenju sa grupom
pacijenata od 10-20 godina. Fasetni tropizam grupe
,»Bez odredenog tipa“ je bio registrovan kod najveceg
broja pacijenata i nije utvrdena znacajna statisticka
razlika izmedu lumbalnih nivoa, niti izmedu starosnih

grupa.
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Zakljucak: Kao rezultat studije, moze se zaklju-
¢iti da zglobna orijentacija fasetnih zglobova, kao i tro-
pizam fasetnih zglobova nisu efektivni u odredivanju
etiologije nespecifi¢nog bola u donjem delu leda. Sta
vi$e tropizam fasetnih zglobova nije povezan sa godi-
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Abstract: Aim: The aim of this research was to
determine the association of recurrent abdominal pain
and Helicobacter pylori (H. pylori) infection in child-
hood, in correlation with the finding of an upper endos-
copy.

Introduction: Recurrent abdominal pain (RAP)
was defined according to Apley and Naish’s criteria
from the year 1959 as at least three or more episodes of
abdominal pain lasting longer than three months in
children older than 3 years, and severe enough to pre-
vent normal activities in child. The association of RAP
and H. pylori has been analyzed in several different re-
searches, and there are conflicting results about their
interconnection.

However, the ethiological association of the pres-
ence of H. pylori with the onset and development of
acute and chronic active gastritis and duodenal ulcer is
known.

Matrherial and method: The research protocol
included a total of 77/183 (42.07%) children divided
by age into three subgroups: preschool age (3 to 6.9
years), school age (7 to 10.9 years) and adolescent age
(11 to 15 years) in whom the diagnosis of RAB was de-
termined by meeting the criteria according to Apley
and Naish (1959), and the American Academy of Pedi-
atrics (2005). H. pylori infection was confirmed by en-
zyme- linked immunosorbent assay (ELISA), while
esophagogastroduodenoscopy was performed by the
device for upper endoscopy type Olimpus GIF Type
Q156, in the endoscopic cabinet of the Clinic for Inter-
nal Medicine, University Clinical Center Tuzla.

Results: Of the total number of examined chil-
dren (77), the analyse of Helicobacter pylori infection
presence showed the biggest number of positive find-
ings in school age 91.3%, in adolescent age 78.0%,

Prihvaéen/Accepted 30. 07. 2020. god.

while the smallest number was in preschool age
(25.0%). The most common findings of upper endos-
copy and microscopic findings were described as: an-
tritis acuta in 16%, gastritis chronica activa et erosiva
in 32%, and duodenitis acuta (12%).

Conclusion: A significant association of H. pylori
infection and RAP are confirmed by positive finding of
esophagogastroduodenoscopy, leading to conclusion
that immunological testing for the presence of this bac-
teria is justified. After obtaining a positive finding with
confirmed infecion, it is necessary to start with the tre-
atment.

Key words: recurrent abdominal pain, Helicobac-
ter pylori, esophagogastroduodenoscopy.

INTRODUCTION

For many years recurrent abdominal pain (RAP)
has been defined in the world literature according to
generally accepted criteria proposed by Apley and Na-
ish in the year 1959 as follows: at least three or more
episodes of abdominal pain lasting longer than three
months in children older than 3 years, and severe eno-
ugh to prevent normal activities in child (1).

Abdominal pain is one of the most common child-
hood symptom occuring in 9% to 16% of children, and
accounts for 35% to 45% of all examinations in specia-
lists gastroenterology ambulants (2, 3). Although the
exact RAP prevalence cannot be determined, this diag-
nosis is considered to be responsible for 2% to 4% of
all visits to a specialist pediatrician in America, while
13% to 19% of all school children experience this pain-
ful episode at least once a week. As Andrews et al. po-
int out, RAP combined with other symptoms greatly
disturbs not only school activities and psychosocial
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function, but also disturbs the overall quality of life of
the child and his family (4).

Most basic printbooks cite the entire array of pos-
sible causes of abdominal pain on the basis of which
the division of RAP into organic, functional (nonspeci-
fic) and psychogenic is made (5, 6, 7). Organic causes
of pain have their ethiology intraabdominally, and they
are the result of the presence of abnormal anatomical,
structural or disordered physiological processes such
as inflammatory, metabolic, infectious and neoplastic
changes (7, 8).

Seng Hock Quak (8) and Bufler at al. (9) defined
the most common organic causes of recurrent abdomi-
nal pain:

* food intolerance (primary or secundary lactose
intolerance, fructose malabsortion)

* gastroesophageal reflux and sophagitis (oesi-
nophilic esophagitis),

* peptic ulcer with or wihout Helicobacter Pylory
infection,

* chronic inflammatory bowel disease (Chron’s
disease, ulcerative colitis),

* gluten enteropathy,

* diseases of the hepatobiliary tract,

* pancreatitis,

+ anatomical malformations (Mekel’s diverticu-
lum, intenstinal malrotations and duplications, annular
pancreas),

« infectious intenstinal diseases (Yersinia enetro-
colica, Yersinia pseudotuberculosis, Entameba hystoli-
tica, parasitosis)

* neoplasms,

» dysmenorrhea,

* urinary tract infection (8, 9).

The association of RAP and H. pylori infection
has been analyzed in several different studies, and the-
re are conflicting results about their interconnection
(10, 11, 12).

The ethiological association of the presence of H.
pylori with the onset and development of acute and
chronic active gastritis, duodenal ulcer and malignant
diseases such as gastric lymphomas and adenocarcino-
mas is known (13, 14). Although opinions on the pres-
ence of H. pylori in children with RAP are divided (15,
16), recent studies that have been made worldwide
suggest their significant association (2, 11, 12, 17).

Helicobacter pylori is a gram- negative, microae-
rophilic, spiral-shaped bacteria of high motility from
spirillacea family, and it has 4-6 unipolar flagella. This
bacteria lives within the gastric mucus layer overlying
the gastric epithelial cells. To survive in the hostile acid
environment of the stomach, H. pylori produces the en-
zyme urease which converts urea from gastric acid into
ammonia and carbon dioxide, whereby reduces acidity

and creates favorable conditions for life of this bacteria.
This feature of H. pylori forms the basis for some diag-
nostic tests such as rapid ureasa test and urea breath test.

Many recent studies have confirmed that the only
known source of H. pylori infection are humans. The
route of transmission of the infection is mainly by
oro-oral, faeco-oral and gastric-oral route. H. pylori is
mainly transmitted within families, from parents to
children, respectively from the elderly of the third gen-
eration to their children, as well as between siblings.
Researches data confirm that transmission from chil-
dren to children is most common in overcrowded scho-
ols, also in insitutions for care of children with disabili-
ties. Immigrants who arrived from underdeveloped co-
untries, American- born children whose parents are im-
migrants, and even children who are adopted from de-
veloping countries form a group of a high risk individ-
uals carrying the bacteria H. pylori (17, 18).

The role of H. pylori infection in the onset of RAP
is not significant because it is considered that this bac-
teria does not cause stomach pain (13, 14), while rese-
arch from from the year 2012 suggests that there is no
direct connection of RAP with H. pylori infection.
There was no statistically significant difference betwe-
en the group of H. pylori positive and negative children
in the symptoms of RAP, as well as the symptoms of
vomiting and sideropenic anemia (18). According to
Nasphgan’s recommendation, the aim of diagnostic
procedures in the onset of RAP in children is to deter-
mine the cause of present symptoms before determin-
ing the presence of H. pylori infection (7, 19).

Significance

of esophagogastroduodenoscopy

in the differential diagnosis of recurrent
abdominal pain

Esophagogastroduodenoscopy (EGD) has beco-
me a common procedure in the evaluation of RAP in
children. According to the research results by the Pedi-
atric Endoscopy Databases System-Clinical Outcomes
Research Initiative (PED-CORI), endoscopy finding
was positive in 38% of children with a positive anam-
nesis of recurrent abdominal pain, whereby this endo-
scopic procedure was justified (20). Most authors state
that EGD is not recommended in the evaluation of
RAP without clearly defined symptoms of the disease
(21, 22, 23).

The definition of functional gastrointenstinal pain
in children based on the Rome II criteria fully meets
the RAP criteria set by the North American Society for
Pediatric Gastroenterology, Hepatology and Nutrition
(NASPGHAN) (5). They state that negative EGD does
not confirm the functional etiology of RAP, respecti-
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vely it does not exclude the possibility of organic basis
for disease of the gastrointenstinal tract (21).

According to NASPGHAN there is no significant
justification for EGD in children with RAP who do not
show warning symptoms such as: involuntary weight
loss (> 10% of body weight), delayed linear growth,
gastrointenstinal bleeding, significant vomiting, chro-
nic diarrhea, nocturnal pain that disrupts child’s sleep,
positive familiy history on inflammatory bowel disea-
se, unexplained fever, delayed puberty, reproductive
system disturbances, dysuria, arthritis (7,9,24), or war-
ning signs such as: enlargement of the abdomen, pres-
ence of pathological peristalsis, any abnormal palpa-
tion finding of the abdomen and typical localization of
pain in the right upper and the lower quadrant of the ab-
domen (9).

The importance of EGD is not only based on ade-
quate diagnosis, but also on the need to eliminate the
symptoms and signs of RAP, respectively in the appli-
cation of therapeutic treatment that will enable recov-
ery from the underlaying pathogen and allow the child
and his family to return to everyday activities (2).
Frank at al. in their study highlight the importance of
eradicating H. pylori infection for the prevention of ga-
stric and duodenal ulcers in childhood and the possibil-
ity of gastric cancer in adulhood (25). The aim of this
research was to determine the association of recurrent
abdominal pain and Helicobacter pylori infection in
childhood, in correlation with the finding of an upper
endoscopy.

PATIENTS AND METHODS

The prospective research in the examined period
from Ist December 2011. to 1st December 2012., con-
ducted in an Outpatient clinic for gastroenterology and
the Department for gastroenterology, Clinic for chil-
dren’s diseases, University Clinical Center Tuzla
(UCC) included 1013 children aged 3-15 years old, of
whom RAP had 183/1013 (18.6%) children. From total
number of respondents, 106 children did not meet the
research criteria. All data of our patients were acquired
based on available medical documentation (illness his-
tory and medical charts), questionnaire, physical exa-
mination and laboratory findings. Data for questionna-
ires was gathered from parents of patients, with their
consent in accordance with procedure in UCC Tuzla.

Inclusion criteria for the research were:

* The diagnosis of RAP was established by meeting
Apley and Naish (1) and the American Academy for Pe-
diatrics (24) criteria, which included more than three ep-
isodes of abdominal pain that occur over at least three
months in children older than 3 years, severe enough to
affect the child’s ability to perform normal activities,
and require intervention by the doctor (1, 24).

« that the patients are up to 15 years of age on the
day of examination.

The study included 183 children of whom two
groups were formed; examined group N = 70 with a
positive finding of esophagogastroduodenoscopy and
control group N = 7 children with a negative finding of
esophagogastroduodenoscopy. Respondents of both
groups were also divided according to age into three
subgroups:

- preschool age (from 3 to 6.9 years)

- school age (from 7 to 10.9 years) and

- adolescence (from 11 to 15 years)

Criteria for excluding respondents from the study
were: failure to meet the criteria for the diagnosis of
RAB according to the stated criteria, that the ages are
under 3 years and over 15 years on the day of the exami-
nation, children with cystic fibrosis, children with organ
transplants, Down syndrome, cerebral palsy, microcep-
haly and neurodegenerative diseases because in these
children the etiology of pain differs significantly from
the general population, have used proton pump inhibitor
therapy, metronidazole or clarithromycin for at least two
weeks before the test, children after thoracic and abdo-
minal surgery, respondents for whom we did not obtain
written consent for inclusion in the survey.

Indications for esophagogastroduodenoscopy in
children with RAP were based on the following crite-
ria: anamnestic data on the presence of at least two
warning signs and/or one warning sign, one or more
positive immunological finding.

Specific serological tests were determined by
common methods at the Polyclinic for laboratory diag-
nostics- Department for microbiology- Department for
immunology, University Clinical Center Tuzla. Con-
firmation of H. pylori infection was doneby enzyme-
linked immunosorbent assay (ELISA) (Enzyme IgA,
IgM, IgG, SIMENS, Marburg, Germany).

Esophagogastroduodenoscopies were performed
in the endoscopic cabinet, Clinic for Internal Medici-
ne, University Clinical Center Tuzla by the device for
upper endoscopy type Olimpus GIF Type Q156. Diag-
nostically significant endoscopic and pathohistologi-
cal finding of biopsy were those that potentially have
diaganostic and therapeutic value. In cases when the
upper endoscopy finding was pathologically altered
(esophagus, ventricle or duodenum) at least one biopsy
sample was taken from the altered area. The justifica-
tion of this methodological approach to children with
RAP is also confirmed by the results of researh in which
no statistical significance of biopsy in the case of normal
endoscopy finding was recorded (11, 26, 27, 28).

The descriptions of endoscopic findings such as:
mucosal erythema, reduced or absent vascular pattern
of mucosa or redness, as well as the descriptions of pat-
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hological findings defined as reactive changes, muco-
sal edema or moderate inflammatory changes were not
included in this research (11).

A biopsy finding of the endoscopically altered
mucosa of the esophagus, ventricle (antrum, and fun-
dus) or duodenum was classified as negative, suspec-
ted, and positive. Interpretation of the histological fin-
ding was performed blindly by a pathologist who was
unfamiliar with the history of the disease, the endosco-
pic finding, and the immunological values of the anti-
body.

1. Negative score was defined as a pathohistologi-
cal change based on the following characteristics, for
esophagus: normal type of mucosa without the presen-
ce of basal hypereplasia and absent intraepithelial eosi-
nophils; for antrum and ventricular funuds: normal
type of mucosa; for duodenum: normal villous.

2. Ambiguous or suspicious score referred to mo-
derate pathohistological changes, for esophagus: mini-
mal or moderate basal hypereplasia, vascular ectasia
and rare intraepithelial lymphocytes or eosinophils; for
antrum and ventricular fundus: rare occurrence of
lymphoids in groups; for duodenum: villi fragmented
distributed with sparse inflammatory cells.

3. Positive score was defined as significant patho-
histological changes, for esophagus: basal hyperplasia,
vascular ectasia and numerous intraepithelial eosinop-
hils and lymphocytes; for antrum and ventricular fun-
dus: lymphocyte aggregation; for duodenum: crypto
hyperplasia, villous atrophyte and increased number of
intraepithelial lymphocytes.

Statistical analysis was performed with biomedi-
cal application software called “MedCalc for Win-
dows, version 114.4”. For statistical significance of va-
lue “p” the usual level of significance, p < 0.05, was
chosen (29).

RESULTS

A positive finding of esophagogastroduodeno-
scopy on the whole sample had 70 (91%) children,
while 7 (9%) had a negative finding. The ratio of a pos-

Finding on EGD-scopy

i Negative findings

M Positive findings

Figure 1. EGD finding in patients
with RAP symptoms

itive and negative findings was 9: 1. The results of this
part of research are shown in Figure 1.

Of'the 77 children who entered the study protocol,
47 (61%) were female and 30 (39%) were male. Fema-
le subjects were more represented, with a statistically
significant difference (61 vs 39; p = 0.009). The most
common causes of RAP in children recorded in our re-
search were EGD pathological findings, of which the
most common were gastropathies (erythematosus
and/or erosive)in total of 24/30 or 80% boys and 35/47
or 74.5% girls.

Endoscopic findings of duodenogastric reflux we-
re present in 11/30 or 36.6% of boys and 17/47 or
36.2% of girls, while hiatal hernia was found much rare
and was recorded in 8/30 or 26.6% of male and 8/47
(17.2%) female subjects.

By analyzing the presence of H. pylori infection in
children with symptoms of RAP by age groups, we fo-
und the biggest number of positive findings in school
age in 21/23 (91,3%) children aged from 7 to 11,9
years, some less in adolescent group in 39/50 (78,0%)
children aged from 12 to 15 years, while in the pre-
school group we found the smallest number 1/4 (25%)
child. The results are shown in Tablel.

Table 2 shows the pathological values of serologic
tests associated with a positive EGD finding in patients
with RAP.

Tablel. Positivity of H. pylori infection findings according to the examined age groups of children with RAP

Group by age
Total
Preschool age School age Adolescent age
N 3 2 11 16
Neg
. % 75.0% 8.7% 22.0% 20.8%
H. pylori
P N 1 21 39 61
0s
% 25.0% 91.3% 78.0% 79.2%
N 4 23 50 77
Total
% 100.0% 100.0% 100.0% 100.0%
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Table 2. The pathological values of serologic tests associated with a positive EGD finding
in children with RAP symptoms

Parameter Frequency % p-value
Positive 61 79.2
H. pylori Negative 16 20.8 0,053
Not done 0 0

*H. pylori (Helicobacter pylori)

Table 3. Relationship of positive histological and EGD findings in subjects with RAB symptoms

Positive histological findings
Total
Pos Neg Susp Wasn’t done
N 0 0 0 7 7
Neg
% 0.0% 0% 0.0% 100.0% 100.0%
Positive EGD
P N 25 2 1 42 70
os
% 35.7% 2.9% 1.4% 60.0% 100.0%
N 25 2 1 49 77
Total
% 32.5% 2.6% 1.3% 63.6% 100.0%

Endoscopically confirmed antral and prepyloric
gastritis in our research was recorded in 22 H. pylori
positive children and 10 H. pylori negative children,
while infection and alteration of the corporal and antral
mucosa with prepyloric area was recorded in 7 H. pylo-
ri positive children, and 6 H. pylori negative children.

The descriptions of endoscopic findings such as:
mucosal erythema, reduced or absent vascular pattern
of mucosa or redness, as well as the descriptions of pat-
hological findings defined as reactive changes, muco-
sal edema or moderate inflammatory changes were not
included in this research. In our endoscopic findings of
a large number of patients, gastropathy of antral and
prepyloric area was described as alteredhyperemic,
edematous or stripped mucosa with single or molten
erosive and hemorrhagic fields.

Gastric mucosal biopsy is not always indicated in
EDG and it was done in 28 (36.4%) children, of whom
25 (89.3%) had a positive pathohystological (PHD)
finding. The most common microscopic findings were
described as antritis acuta in 4 (16%) children, gastritis
chronica non atrophica et non erosiva in 2 (8%) chil-
dren, gastric chronica activa et erosiva in 8 (32%) chil-
dren, duodenitis acuta in 3 (12%) children, and duo-
dentits chronica ulcerosa in 5 (20%) children, while ot-
her children with a positive mucosal biopsy findings
had a combination of active chronic gastritis with or
without ulcerations and erosions. Of the total number
of positive EGD findings (70), a small number of biop-
sies were recorded, a total of 28, of which six were bi-
opsy of the small intestinal mucosa and confirmed glu-
ten enteropathy.

Histologicalfinding

 Negative finding
u Positive finiding
i Suspicious finding

M Itwasn't done

Figure 2. Histological finding of duodenal biopsy
in children with RAP symptoms who underwent EGD

A biopsy finding of the endoscopically altered
mucosa of the esophagus, ventricle (antrum, and fun-
dus), or duodenum was classified as negative, suspec-
ted, and positive. Figure 2 and Table 3 provide a com-
parative presentation of the histological findings and
the findings on EGD-scopy.

DISCUSSION

In this research we have examined and/or hospita-
lized 1013 children in an Outpatient clinic for gastro-
enterology and/or the Department for gastroentero-
logy, Clinic for children’s diseases, University Clinical
Center Tuzla. Out of this number, 183 (18.06%) chil-
dren had RAP. Dhroove at al. (28) recorded that out of
14,836 examined children in Germany, 20% of them
had a RAP prevalence, which partially agrees with the
results of our research (28). The best comparison of our
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results and the results of other researches is related to
the work of Apley and Naish (1), where in a group of
100 examined children, the incidence of RAP was
10.8% (9.9% boys and 12.3% girls), with the highest
incidence at the age of 5 years, and between the age of
8 and 10 years (30).

By analyzing the presence of H. pylori infection ac-
cording to age groups, we have found the biggest num-
ber of a positive findings in the school age group from 7
to 11.9 years (91.3%), slightly smaller number in the ad-
olescent age group from 12 to 15 years (78.0%), while in
the preschool age from 3 to 6.9 years was the smallest
number (25.0%). Stordal at al. (30) conducted a research
in which out of 44 patients the RAP organic etiology
was confirmed in 45% of children, while only one child
was positive for H. pylori, which partially agrees with
the results of our research (30).

The reserch results from Kumar et al. (26) com-
pletely agree with our results, especially when compa-
red with the adolescent age group. They show that out
of 55 patients with RAP, 42 (75.36%) of them was pos-
itive for H. pylori. The prevalence of H. pylori infec-
tion was statistically significantly higher in children
with gastritis and duodenal ulcer, while in patients with
normal EGD findings H. pylori bacteria was positive in
only 25% of the examined children (26).

In aresearch Mansoura at al. (27) there was no sta-
tistically significant association of H. pylori infection
with RAP symptoms. In both examined groups (group
I consisted of children with RAP, and group Il as a con-
trol group consisted of healthy children) the number of
H. pylori positive children was 42% and 45%. The
only statistically sigificant difference between these
two examined groups was the number of patients with
symptoms of vomitig, typical localization of pain and
hypochromic anemia. The results obtained by this re-
search agree with the results from our research when it
comes to the statistical significance of the association
of H. pylori infection and warning symptoms and signs
(vomiting, typical localization of pain) (27).

In our research the most common causes of RAP
in children described in EGD findings were gastropat-
hies (erythematosus and/or erosive) in 24 (83.3%)
boys and 35 (74.4%) girls. Endoscopic finding of duo-
denogastric reflux was found in 11 (36.6%) boys and
17 (36.1%) girls, while hiatal hernia was much rarer
condition and it was found in 22 H. pylori positive chil-
dren and 10 H. pylori negative children, while infec-
tion of the corpora mucosa with alteration of the antral
and prepyloric area was found in 7 H. pylori positive
children and 6 H. pylori negative children.

Frank at al. (25) in their research of patients aged 3
to 15 years old with RAP recorded the following re-
sults: mean age was 9,2 years, ratio between girls and

boys was the same, epigastric pain had 48% of children
infected with H. pylori, diffuse abdominal pain had
52%, and vomiting as a symptom was present in 14%
of children. Among patients with RAP symptoms who
were H. pylori negative, epigastric pain had 43%, dif-
fuse abdominal pain had 57%, while vomiting was pre-
sent in 13% patients proving that there was no statisti-
cally significant difference in symptoms and signs in
these two groups of examined children. It is notewor-
thy that there was a statistically significant difference
in the upper endoscopy finding in children with positi-
ve and negative H. pylori findings. Nodular antral ga-
stropathy was recorded in 69% of H. pylori positive
and only in 2% H. pylori negative patients, a duodenal
ulcer in four or 14% H. pylori positive patients. The
pathohistological finding was not normal in any of pa-
tients who were positive to H. pylori, while in H. pylori
negative patients there was 66% with normal pathohi-
stological finding (25).

Baysoy at al. (31) in their researh recorded that
positive H. pylori finding had 28 patients out of a total
of 52 children, and they underwent EGD. Different de-
grees of mucosal damage, classsified according to the
Sydney score for gastritis from mild to severe degree,
were recorded in 26 patients. Antral gastritis had 15
(53,6%), corpus gastritis 3%, while pancarditis was re-
corded in 8 or 28.6% children (31).

The research of Akbulut et al. (32) also corre-
sponds to results from our research. The importance of
upper endoscopy as “the gold standard” remains an ir-
replaceable method for assessing the association of
RAP and H. pylori infection in children, for it allows
for a very clear and accurate diagnosis of the disease.
Therefore, it is very important to advocate the develop-
ment of this invasive procedure, especially in uderde-
veloped and developing countries (32, 33).

CONCLUSION

It is quite difficult to make the distinction between
the organic cause of abdominal pain and the functional
etiology of this disease in children. The organic cause
of abdominal pain must be precisely defined by using
necessary and different diagnostic procedures, just as
in the case of functional etiology of the disease, unnec-
essary and sometimes very painful diagnostic test sho-
uld be avoided.

In our research the significant association betwe-
en H. pylori infection and RAP was recorded and con-
firmed by a positive esophagogastroduodenoscopyfin-
ding, suggesting that immunological processing for the
presence of this bacterium is justified. It is necessary to
start treatment and H. pylori eradication therapy right
away after obtaining a positive finding of infection.
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The importance of serological tests and EGD is not
only based on adequate diagnosis, but also on the need
to eliminate the symptoms and signs of RAP, respecti-
vely the application of therapeutic treatment that will
cure the underlying pathogen and allow the child and
his family to return to normal, everyday activities.
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POVEZANOST REKURENTNOG ABDOMINALNOG BOLAT INFEKCIJE
SA HELICOBACTER PYLORI U KORELACIJI SANALAZOM
EZOFAGOGASTRODUODENOSKOPIJE

. . 1 . .2
Osmancevic Lejla, Osmancevic Emir

! Pediatric Clinic, University Clinical Center Tuzla, Tuzla, Bosnia and Herzegovina
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Cilj: Cilj ovog istrazivanja je da ispita vezu izme-
du rekurentnog abdominalnog bola i infekcije sa Heli-
cobacter pylori (H. pylori) kod dece, u korelaciji sa na-
lazom ezofagogastroduodenoskopije.

Uvod: Rekurentni abdominalni bol (RAB) je defi-
nisan prema kriterijumu iz 1959. godine, koji su dali
Apley i Naish, kao najmanje tri ili vi§e epizoda abdo-
minalnog bola koje traju duze od tri meseca, kod dece
starije od 3 godine i koje su toliko jake da spre¢avaju
uobicajene aktivnosti kod deteta. Veza izmedu RAB i
H. pylori je ve¢ analizirana u nekoliko razli¢itih istrazi-
vanja i postoje konfliktni rezultati o njihovoj medusob-
noj vezi. Ipak, veza izmedu H. pylori i pojave i razvoja
akutnog i hroni¢nog gastritisa, i ulkusa duodenuma je
poznata.

Materijal i metode: Istrazivanjem je obuhvadeno
ukupno 77/183 dece koja su podeljena u tri grupe:
predskolski uzrast (3-6 godina), $kolski uzrast (7-10,9
godina) i1 adolescenti (11-1,5 godina), kod kojih je di-
jagnoza RAP-a postavljena pomocu kriterijuma
Apley-a i Naish-a (1959) i Ameri¢ke Akademije Pedi-
jatara (2005). Infekcija sa H. pylori je potvrdena ELI-
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Case report

SURGICAL TREATMENT OF CARDIAC TAMPONADE DEVELOPED
IN TWO PATIENTS WITH TERMINAL STAGE LUNG CANCER
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Abstract: Introduction: Although tamponade due
to pericardial effusion that develops in advanced stage
lung cancer is rare, it is a life threatening complication.
Case report: 59 and 72 years old 2 female patients diag-
nosed with cardiac tamponade were hospitalized in
Cardiology Clinic of Balikesir State Hospital. Massive
pericardial effusion that caused diastolic collapse of
right ventricle was detected in their echocardiographi-
es. Inoperable lung cancer was diagnosed as a result of
bronchoscopy performed due to pathologies observed
in their radiograms. Despite repeated pericardiocente-
sis, fluid continued to accumulate rapidly. Hence, peri-
cardioperitoneal window was formed through subxifo-
id route to obtain continuous drainage in both patients.
Significant pericardial effusion didn’t develop in echo-
cardiographies in the 2nd and the 6th month post-oper-
ative follow-ups. Conclusion: Subxiphoid pericardio-
peritoneal window is a simple, safe and effective surgi-
cal procedure. It may be performed in some patients
with malignant tamponade.

Key words: Pericardioperitoneal window, lung
cancer, pericardial tamponade.

INTRODUCTION

Chronic exudative pericarditis can cause cardiac
tamponade. Although echocardiography guided with
pericardiocentesis, especially in effusions related to
malignancy, is helpful in some cases, fluids may accu-
mulate again in a short time. In such case, pleuroperi-
cardial window can be the choise of treatment. But due
to spread of the malignancy this may not be possible in
patients with pleurodesis. In this case pericardial-peri-
toneal shunt is regarded as a solution. Pericardial
spread that causes tamponade in lung cancer patients
occurs in three ways. These are direct spreads that oc-
cur via lymphatic, hematogenous route spread and

Prihvaéen/Accepted 21. 06. 2020. god.

spread from adjacent invasion (1). Tamponade may de-
velop as a result of invasion of malignant cells to peri-
cardium just as it may develop as a result of invasion of
lymphatic or blood veins when pericardium is not di-
rectly involved (2). Furthermore, pericardial fluid may
accumulate after radiotherapy.

Surgical Technique Performed
in Patients

About 4 cm in lenght, midline incision below xip-
hoid was performed. Xiphoid was left uncut. Pericardi-
um was opened and accumulated fluid was aspirated.
Diaphragm and inferior pericardium was incised form-
ing a window 5-6 cm in dimensions. The edges of peri-
cardium and diaphragm were sutured using 5/0 Prole-
ne. Also a chest tube was inserted via the first opening
to pericardial cavity and it was removed soon as the
drainage was diminished.

CaseNo 1

A 59 year-old female patient was hospitalized in
cardiology clinic with symptoms including dyspnea,
tachycardia and wide spread edema in lower extremiti-
es. Pericardial and pleural fluid was detected in the ec-
hocardiography. Following the examination of sample
taken by bronchoscopy performed in Chest Diseases
Clinic of our Hospital, squamous cell lung cancer was
diagnosed (T4N1MO0). Because of rapid fluid accumu-
lation, despite pleural punctures, pleurodesis was per-
formed and positive results were obtained. A month la-
ter patient’s complaints recurred and she applied to the
cardiology clinic of our hospital. Upon detection of pe-
ricardial effusion causing diastolic collapse in right
ventricle in the echocardiography, clinical picture was
adjusted by performing echocardiography guided peri-
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cardiocentesis with diagnosis of cardiac tamponade.
Because of the rapid accumulation of pericardial fluid
pericardiocentesis became inefficient so surgical drai-
nage was planned. Initially 900 cc hemorraghic fluid
was drained following subxiphoid intervention. Beca-
use there were severe adhesives, pericardioperitoneal
window was formed with a diameter of 5 cm. Histopat-
hological examination of resected pericardium showed
the pericardial invasion. Malign cells were observed in
the pericardial fluid and there was no reproduction in
the culture. During post-operative 2 months follow-up
period we didn’t see effusion collection.

Case No 2

A 72 year-old female patient with dyspnea com-
plaint was hospitalized in cardiology clinic. Upon de-
tection of tamponade in echocardiography, patient was
relieved with pericardiocentesis. Lung cancer was di-
agnosed (T4N2M1) following bronchoscopy perfor-
med in Chest Diseases Clinic of our hospital due to pat-
hology detected in thorax radiography (Figure 1). Alt-

Figure 1. Intraoperative surgical approach

Figure 2. Preoperative chest X-ray

hough pericardiocentesis was applied again pericardial
effusion was detected and drainage was planned. 1250
cc exudative fluid was drained from pericardium via
subxiphoid incision under general anesthesia. Pericari-
operitoneal window was created with approximately 6
cm of diameter (Figure 2). Malign cells were detected
in pericardial fluid. There was no reproduction in the
culture. The result of pericardium biopsy was adeno
cancer. Patient was relieved in post-operative period.
Tamponade did not recur in 6 months follow-up pe-
riod.

DISCUSSION

Just as malign effusion may ocur as a result of pe-
ricardial invasion of malign cells, pericardial fluid may
also form by invasion of inflammation, lymphatic and
blood veins without any pericardial invasion. This is
called paramalign effusion (1, 2). Peritoneum cavity
has a larger absorption surface than thorax cavity. Ro-
driguez et al. stated that creation of a pericardioperito-
neal window was a simple, safe and efficient procedure
and that it can be applied in most cases with malignant
or non-infectious benign pericardial effusion and tam-
ponade (3). Some authors stated that it was not clear
why fluid drained from negative intrathoracic pressure
area to abdominal cavity which has positive pressure
(4). They thought that this window would quickly clo-
se due to adhesion between liver and omentum. But
many researchers stated that this window is efficient
and stayed open for a very long time (2). Pericardial
window was created with also laparoscopic and thora-
coscopic methods in patients with tamponade (5). But
if there are advanced adhesivity like in our cases or in
case pleurodesis is performed, pericardial window can-
not be created laparoscopicly. Although pericardiope-
ritoneal window is considered to be dangerous in ma-
lign cases due to risk of peritoneal carcinomatosis,
Alotti et al. (3) did not report any development of peri-
toneal carcinomatosis in any of their cases. Even tho-
ugh peritoneal carcinomatosis develops, this type of
patients that have limited life expectancy will be able
to spend the last phase of their life without the risk of
tamponade. Tamponade can develop in 18% of the ma-
lignancy cases with cardiac involvement (6). Although
tamponade is rarely considered as the first symptom
for malignity, if a good anamnesis is taken it can be
seen that symptoms secondary to malignity such as co-
ughing, dyspnea, malaise, weight loss develops earlier
(1). Wang et al. (6) stated that average life of patients
with lung cancer following a pericardial drainage was
78 days and only 11,8% of the patients could live one
year. In studies, no relationship between age, gender,
tumor type, lymph node metastasis, pleural fluid, dis-
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tant metastasis, symptoms, amount of drained fluid and
lifetime are found in the relationship between lung ma-
lignancy and tamponade development. Wang et al. (6)
reported that cytology of pericardial fluid did not have
an effect on the lifetime in non-small cell lung cancer
cases that developed tamponade. Video assisted thora-
scopic surgery (VATS) can only be performed in he-
modynamically stable patients because it requires only
lung anesthesia (7). When procedure is performed la-
paroscopically, great caution should be given in the
opening of pericardium with cautery. Serious arrhyth-
mia may develop. Intraabdominal pressure should be
lowered when pericardium is opened in order to pre-
vent the development of tamponade (7). It is reported
that windows with diameters less than 3 cm, will close
quickly, approximately in a year due to adhesion in the
liver. Thus the need for a window opening over 4 cm is
reported (5). Lymphatic system of heart is the major
path in tumoral invasions in heart. Tumor that reaches
mediastinal lymph nodes, retrogradely proceeds to
lymphatic canals and blocks cardiac lymphatic system.
Epicardial lymphatic veins are always attacked early.
Due to its poor lymphatic structure, in many cases pari-
etal layer of the pericardium is not attacked by tumoral
diffusion in early stages. Even in the early stage where
clinical symptoms related to primer tumor does not de-
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velop and where tumor does not reach a significant si-
ze, pericardial effusion can develop due to early inva-
sion of mediastinal lymphnodes (8). Positive results
were reported with echocardiography guided percuta-
neous catheter drainage in cases with tamponade. But
in some maligncases repeated effusion has been repor-
ted (9). Even though advanced malignity is responsible
from the bad prognosis in malign cases, sudden tampo-
nade development especially after the discharge can
causedeath.

CONCLUSION

In conclusion pericardioperitoneal window sho-
uld be thought as protective factor against sudden de-
aths that might occur following tamponade in repeated
malign pericardial effusions.
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HIRURSKO LECENJE TAMPONADE SRCA RAZVIJENE KOD DVA PACIJENTA
SA KARCINOMOM PLUCA TERMINALNOG STADIJUMA
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Uvod: lako je tamponada usled perikardijalne
efuzije koja se razvija kod karcinoma plu¢a u poodma-
klom stadijumu retka, to je komplikacija opasna po Zi-
vot. Prikaz slu¢aja: Dve pacijentkinje Zenskog pola,
starosti 59 1 72 godine, hospitalizovane su na Klinici za
kardiologiju drzavne bolnice Bal2kesir zbog dijagno-
stikovane sréane tamponade. Na njihovim ehokardio-
gramima je otkrivena masivna perikardijalna efuzija
koja je dovela do dijastolnog kolapsa desne komore.

Inoperabilan karcinom pluca je dijagnostikovan
bronhoskopijom koja je izvedena zbog patoloskih pro-
mena videnih na radiografiji pluca. Uprkos ponovlje-
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Abstract: Introduction: Malakoplakia is a rare
granulomatous inflammatory disorder of infectious
etiology that most often involves the urinary tract. Be-
cause it is so rare and can present in several different
ways, malakoplakia poses a difficult diagnostic chal-
lenge.

Case report: We report an unusual clinical case
of bladder malakoplakia in a 75-year —old man. He pre-
sented to urologist with hematuria, burning on urina-
tion, urinary urgency and frequency. Cystoscopy eval-
uation revealed yellowish polypoid lesion with easy
bleeding in the trigone of the bladder. Microscopic
evaluation showed acidophilic, foamy histiocytes (Von
Hansemann cells) admixed with Michaelis-Gutmann
inclusions. The final postoperative diagnosis was ma-
lakoplakia of the bladder.

In conlusion, we reported a case of malakoplakia
of the bladder diagnosed with minimally invasive ap-
proach by transurethral resection. It is important to be
aware of this rare granulomatous disease as accurate
diagnosis with antibiotic treatment can prevent possi-
ble complications.

Key words: Malakoplakia, Bladder, Transurethral
resection.

INTRODUCTION

Malakoplakia is a rare granulomatous inflamma-
tory disorder of infectious ethiology, that usually af-
fects genitourinary system, mainly bladder in 60-80 %
of cases (1). The prevalence is unknown; however mo-
re than 700 cases have been studied so far (2). This rare
disease should be considered in patients with recurrent
coliform urinary infections, in immunocompromised
patients and transplant recipients. It can be asymptom-
atic, or presents with painless hematuria, urinary tract
infections, septicemia, acute renal failure or complica-

Prihvaéen/Accepted 13. 04. 2020. god.

tions of end stage renal failure (3). The pathophysio-
logy of malakoplakia is uncertain, it is believed that it
represents an unusual granulomatous response to bac-
terial infection (3). Clinically, as well as radiologically
malakoplakia produces tumor-like lesions that are able
to mimic malignant neoplasms, thus confirmation can
only be achieved histologically.

The current report represents malakoplakia of
bladder which presented histologically after a transu-
rethral removal of bladder lesion. Malakoplakia repre-
sents a differential diagnosis which needs to be consid-
ered in these cases, since despite an appropriate early
antibiotic long-term use; this type of infection might
increase fast and significantly.

CASE REPORT

We report an unusual clinical case of bladder ma-
lakoplakia in a 75 year old man. He presented to urolo-
gist with a four-month history of hematuria, burning on
urination, urinary urgency and frequency. Patient also
had significant history of recurrent urinary tract infec-
tions (UTI) with Escherichia coli in the last nine
months. His past medical history was positive for es-
sential hypertension in the last four years, for which he
was on atenolol. He denied any family history of geni-
tourinary malignancy.

On admission, laboratory examinations (Table 1)
were in the reference range. Urine analyses showed no
signs of proteinuria but increase number of leukocytes
and erythrocytes. Urine culture grew Escherichia coli,
sensitive to quinolones. His blood pressure was 130/80
mm Hg, with a pulse rate of 74 beats/min. An initial ul-
trasound scan of the urinary tract showed presence of
2,5 mm tumor mass of the posterior bladder wall (Figu-
re 1), without signs of ureteral obstruction. The con-
trast CT scan revealed hyperdense focus in the bladder
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Figure 1. Ultrasound of the bladder shows mass
of the posterior bladder wall

Figure 3. Foamy macrophages
and Michaelis-Gutmann (MG) bodys.
(H&E stain magnification 400x)

measuring 2,5 x 1,5 mm (Figure 2). Cystoscopy evalu-
ation revealed atypical yellowish polypoid lesion with
easy bleeding in the trigone of the bladder. Malignancy
was suspected and transurethral resection of the lesion
was performed under spinal anesthesia. The patient
was discharged home on first postoperative day with
advice of antibiotic use with ciprofloxacin for 4 days
and monthly follow-up.Microscopic evaluation sho-
wed acidophilic, foamy histiocytes (Von Hansemann
cells) admixed with Michaelis-Gutmann inclusions
(Figure 3). The final postoperative diagnosis was ma-
lakoplakia of the bladder.

DISCUSSION
Figure 2. CT scan shows hyperdense Malakoplakia is benign and very rare chronic in-
focus of the bladder flammatory granulomatous disease that mostly occurs
Table 1. Laboratory findings
Test Result Reference range

WBC (white blood cells) x10”/L 6.4 4.00-9.00
RBC (red blood cells) x10'*/L 4.48 4.20-5.50
Haemoglobin g/L 148 120-180
Haematocrit (rv) 0.460 0.37-0.54
PLT (platelet count) x10°/1 261 150-450
Glucose (mmol/l) 5.07 3.5-6.5
Urea (mmol/l) 4.8 2.7-7.8
Creatinine (umol/l) 78 45-109
Potassium (mmol/l) 5.2 3.8-5.5
Sodium (mmol/I) 139 137-145
Chlorides (mmol/l) 106 99-108
CRP mg/L 5 <6
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in the genitourinary system. Malakoplakia mostly af-
fects the bladder, prostate, ureter, kidney, female geni-
tal tract and retroperitoneal tissue (3). In general, mala-
koplakia of the urinary tract more frequently affects
men above 50 years old (4). Cases of malakoplakia
with involvement of the gastrointestinal tract and other
visceral organ like lungs, bones, brain, conjunctiva,
skin and tonsils has been described in the literature (5,
6, 7).

Diagnosis of malakoplakia is still challenge beca-
use it presents clinically with wide spectrum of symp-
toms depending on organs involved. The symptoms of
bladder malakoplakia, as in our case are hematuria, and
signs of urinary tract infection, mimicking malignancy
(2). Bladder malakoplakia has also been found in asso-
ciation with bladder tumors with or without a history of
infection (8). Uretheral malakoplakia can manifest
with uretheral obstruction and formation of structure.
Renal malakoplakia may present with fever, flank pain
and tumor-mass. Extensive pelvic malakoplakia has
the potential to spread throughout the retroperitoneum
and can cause renal failure if both ureters are compro-
mised (9).

Bacterial infection and immunocompromised sta-
tus are believed to be related to the development of ma-
lakoplakia. Escherichia coli is the most commonly iso-
lated bacteria in urine culture in approximately 80% of
cases (10). In addition to this microorganism, other
possible factors are described, such are Klebsiella, Pro-
teus, Mycobacterium, Staphylococcus and fungi (6).
The pathophysiology of malakoplakia is uncertain, it
included certain microorganism involvement such as
gram-negative coliforms and defective phagocytosis in
monocytes and macrophages (11). This results in accu-
mulation of bacterial degradation products in mo-
nocytes and macrophages and developing granulomas.
The bacterial degradation products persist in pha-
golysosomes and become mineralized; resulting in
characteristic intracellular inclusions called Michae-
lis-Gutmann bodies (11). Intraluminal protrusion of
bladder mucosa occurs due to accumulation of mac-
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rophages in the lamina propria (2), as in this case. Sin-
ce this disease is rare and presents with hematuria, it is
often misdiagnosed as malignancy.

Most bladder lesions may be detected by radio-
graphic techniques (ultrasound, computed tomography
and magnetic resonance). Contrast computed tomogra-
phy is an important diagnostic investigation in upper
urinary tract malakoplakia and can be presented with
hydrourether and multiple hyperdense masses.

The diagnosis of malakoplakia is verified by bi-
opsy and histopathological examination. The treat-
ment consists of transurethral resection of the affected
site and appropriate antibiotics according to result of
antibiogram test from urine culture. The best antibiot-
ics are those that achieve high intracellular antibiotics
levels such as fluoroquinolones and thrimetho-
prim-sulfamethoxasol (12). Persistence of malakopla-
kia may require resection.

CONCLUSION

Inconclusion, we reported a case of malakoplakia
of the bladder diagnosed with minimally invasive ap-
proach by transurethral resection. It is important to be
aware of this rare granulomatous disease as accurate
diagnosis with long term antibiotic treatment can pre-
vent possible complications.

Abbrevations

CT — computed tomography.
H&E — hemathoxilin and eosin stain.
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TRANSURETRALNA RESEKCIJA MOKRACNE BESIKE ZBOG USPESNE

DIJAGNOZE MALAKOPLAKIJE: PRIKAZ SLUCAJA
Ivo Vujichikj

University Clinic for Urology, University Clinical Centre “Mother Theresa”, Skopje, Republic of North Macedonia

Uvod: Malakoplakija je redak granulomatozni
inflamatorni poremecaj infektivne etiologije koji
najce§ce obuhvata urinarni trakt. Obzirom da je ret-
ka bolest i moze se manifestovati na vise razli¢itih

nacina, malakoplakija predstavlja ozbiljan dijagno-
sticki izazov.

Prikaz slu¢aja: Prikazujemo redak klinicki slucaj
malakoplakije besike kod 75-godi$njeg muskarca.
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Upucen je kod urologa sa hematurijom, peckanjem pri
mokrenju, urgentnom i uc¢estalom mokrenju. Cisto-
skopski je detektovana Zuckasta polipoidna lezija sa
lakim krvarenjem na trigonumu besike. Histopatolo-
Ska evaluacija pokazala je acidofilne, penaste histioci-
te (Von Hansemann delije) pomeSane sa Michaelis-
Gutmann-ovim inkluzijama. Kona¢na postoperativna
dijagnoza bila je malakoplakija beSike.
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Abstract: Objective: To report a case of keloid
formation after circumcision and review the literature
for similar cases to formulate possible risk factors con-
tributing to its development as well as its treatment op-
tions.

Method: a literature review was done using Pub-
Med and Google Scholar by searching the keyword
“keloid”, “penis” and “circumcision”. Additional sear-
ches were done on references from related articles. The
articles are then reviewed by the author, noting for pos-
sible predisposing factors to keloid formation, along
with patient demographics and method of treatments.
Findings were then tabulated and analyzed using Mic-
rosoft Excel (2018).

Results: Thirteen case reports on penile keloid af-
ter circumcision with a total of 16 patients were found
dating from 1993 to 2017. Circumcision in four cases
(25%) were complicated with infection or dehiscence.
The median age during circumcision is 9 years old.
Two patients (12.5%) were reported with the tendency
for keloid. The ethnicity of the patients is as follows;
Turkish (7 cases, 43.7%), African descent (4 cases,
25%), Chinese (3 cases, 18.75%), Indian (1 case
6.25%) and Caucasian (1 case, 6.25%). Ten (62.5%)
cases were treated with a combination of excision and
immediate injection of triamcinolone acetate. Others
were treated with either excision alone, steroid injec-
tion alone or excision with topical steroid. Maintenan-
ce treatment includes topical steroid, intralesional in-
jection of steroid, and silicone gel. Recurrence occur-
red in one patient.

Conclusion: The minuscule number of published
reports of keloid formation after circumcision under-
scores the rarity of the complication. No specific risk
factors can be attributed to stratify patients who may
develop keloid after circumcision. Excision followed
by triamcinolone acetate injection with maintenance

Prihvaéen/Accepted 20. 05. 2020. god.

therapy until scar maturity is the preferred choice of
treatment for penile keloid.

Keywords: Penile keloid, circumcision, keloidal
scar.

INTRODUCTION

Excision of the penile foreskin, is one of the most
frequently performed surgeries in men. It is projected
that one-third of the total male population is circumci-
sed (1). While there is no official data on the prevalen-
ce of circumcision in Malaysian men, it is estimated
that at least 60% of Malaysian men are circumcised as
it reflects the proportion of Muslim men in the country.
It is performed due to various reasons, commonly due
to religious beliefs and cultural rites. Medically, it is in-
dicated for paraphimosis, balanitis and balanoposthitis
and for the prevention of HIV and other sexually trans-
mitted infections in a high-risk population (2).

Complications rates vary between regions and the
age of circumcision. Common complications include
bleeding, infection, wound dehiscence, and excess skin
removal. latrogenic glans amputation is an uncommon
but a severely debilitating complication (3). While the
general understanding is that the penile skin heals well
with favorable scarring, there has been a handful of an-
ecdotal reports of pathological scarring, either hyper-
trophic or keloid scar stemming from circumcision. We
report such a case, which to the best of our knowledge,
the first in the Southeast Asian population.

CASE PRESENTATION

A 14 years old boy who is under our follow-up for
keloid scar over his left pre-auricular region presents
with a painless, rubbery nodule along his circumcision
scar which was performed 3 years ago. He also carries
a strong familial history of developing a keloid scar,
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Figure 1. A: two keloidal nodule scar from front view; B: dorsal aspect of penile keloid;
and C: excised keloidal scar shown with its measurement

claiming some males from the paternal side, including
his brother. The circumcision was performed concur-
rently with excision of keloid scar over his left pre-au-
ricular region at our center. Recovery following sur-
gery was uneventful. While it is uncertain when the no-
dule appears following circumcision, it was claimed by
the patient that it steadily increases in size.

Physical examination revealed two rubbery, mo-
bile, non-tender nodules along the dorsal aspect of his
circumcision scar (Figure 1A). It measures 5 x 2 x 2 cm
and 1.5 x 1.5 x 2 cm (Length x Width X Height) (Figure
1B). The ventral aspect of the circumcision wound oth-
erwise forms a hairline scar which is expected from an
uncomplicated circumcision. The nodule was excised
completely (Figure 1C) and closed tension-free with
subdermal undyed Vicryl 5-0 and subcuticular Prolene
5-0. Suture removal (Prolene) was done on day 5
post-operation. Triamcinolone acetate injection was
commenced at 2 weeks following surgery and schedu-
led for every six weeks until the scar fully matures. Hi-
stological examination revealed nodules of haphaz-
ardly arranged broad homogenous collagen bundles.
Fibroblasts are seen arranged parallel to these collagen
bundles. A moderate amount of lymphoplasmacytic
cells are present in the dermis. These findings are con-
sistent with keloid.

Literature Review

A literature search was done via PubMed and Go-
ogle Scholar using the keywords “keloid”, “penis” and

“circumcision”. A total of 20 abstracts of relevant arti-
cles were found. Full-text articles were available to the
author for all except one. A secondary search was per-
formed on references from related articles. Only artic-
les of keloid formation after circumcision are included
for analysis. Information on patient’s ethnicity (Table
1), age at presentation, age of circumcision, family his-
tory/self -tendency to develop keloid scar, treatment
methods and recurrence were tabulated and analyzed
using Excel. Articles with missing data were excluded
from the relevant analysis.

RESULTS

There is a total of 16 patients spreading across 13
articles (Table 2) with the earliest report was published
in 1993 and the latest in 2017. Data on 4 patients were
incomplete for age at circumcision and 3 patients were
incomplete for the tendency for keloid scarring.

Out of 16 patients, 4 (25%) suffered complicati-
ons following circumcision. In 13 patients in which
family history/tendency to develop keloid scar was
explored, 2 (15.4%) reports having a tendency for ke-
loid scarring. The majority of the author’s employed a
multimodal approach to penile keloid treatment
(68.75%). Intralesional injection of triamcinolone is
the preferred choice (80%) by most authors who op-
ted for a single modality approach. Regardless of the
treatment method, recurrence was reported in one ca-
se in which excision and triamcinolone injection were
employed.

Table 1. Demographics of patients with keloid formation after circumcision

Family History/Tendency for Keloid

Median Age of Circumcision, Years (Youngest, Oldest)
Median Age at Presentation, Years (Youngest, Oldest)

9(3,31)
9.5 (13 months, 32 years)
2 of 10 cases

Turkish 6 reports

African Descent 4 reports

Ethnicity Chinese 3 reports
Indian 1 report

Caucasian 1 report
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Table 2. Reports on keloid formation after circumcision and its treatment
Author, Year |  Ethnicity Age . Age E.lt. Complications Keloid Treatment Recurrence
Circumcision tendency
Warwick et al, African Intralesional
! 1993(4) descent 10yrs. 12 yrs. No Not stated triamcinolone No
2 Gl;?rlﬂgli)%g(lsu) . Turkish 12 yrs. 9 yrs. No Yes ti?eﬁi?iloolr(l)ile No
3 Gurunluoglu et Turkish 13 yrs - No Not stated Intralesional No
al, 1997(6) ‘ triamcinolone
Bekerecioglu et . EXCIS,IOH §
4 Turkish 13 yrs. 8 yrs. No No triamcinolone No
al, 2005(7) L
injection
Erdemir et al . Exmspn y
5 ’ Turkish 15 yrs. 14 yrs. No No triamcinolone No
2006(8) L
injection
Tsken et al . Topical steroid
6 ’ Turkish 10 yrs. 8 yrs. No Not stated | followed by No
2008(9) .
excision
Lokhande et al, . Excision +
7 2010(10) Indian Iy Iy No No triamcinolone No
Intralesional
8 Demirdover et Turkish 3yrs 3yrs No No triamcinolone No
al, 2012(11) ' ' followed by
excision
Xie et al . . Excigion §
9 ’ Chinese 32 yrs. 31 yrs. Infection Yes triamcinolone No
2013(12) -
injection
Excision +
10 Chinese 10 yrs. 8 yrs. Infection No triamcinolone No
injection
Excision +
11 Chinese 12 yrs. 12 yrs. Infection No triamcinolone No
injection
12 Yz(())ri%(elt 321)1’ ?i;ce:i 19 months - Dehiscence No Excision No
. Excision +
13 Cinpolat et a, Turkish 9 yrs. 9 yrs. No No triamcinolone No
2015(14) o
Injection
14 Oglonll;o( f ;)a b Nigerian 13 months - No No ti?;ﬁi?;ﬁgi No
Excision + Yes,
15 Nigerian 2 yrs. - No No triamcinolone | Re-excised +
injection | triamcinolone
Excision +
16 Sanal et al, Caucasian 13 yrs. 11 yrs. No No triamcinolone No
2017(16) o
injection
Table 3. Published approach to penile keloid
Single Modality Approach Multimodal Approach
Intralesional triamcinolone 80% (4) | Excision + intralesional triamcinolone 81.8% (9)
Excision 25% (1) | Topical steroid followed by excision 9% (1)
Intralesional triamcinolone followed by excision| 9% (1)
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DISCUSSION

The majority of patients reported presents with age
within the range at which the occurrence of a keloid scar
is most common (age 10 to 30 years old). This is further
supported by the fact that the occurrence of keloid is lin-
ked with a period of a hormonal event such as puberty
and pregnancy(17). Therefore, circumcision during the
period of puberty may have led some of the published
cases to develop keloid after circumcision.

A complicated course of recovery following cir-
cumcision, such as infection and dehiscence may not
be a major factor in the formation of a keloid scar. The
reported rate of such complications varies from
0.0034% to 7.4% in populations where circumecision is
a common practice (3). Where else, keloid formation,
judging from the minuscule number of reports, is al-
most negligible and does not demonstrate a cau-
se-and-effect relationship with complicated circumci-
sion wounds.

While certain ethnicity such as African and Chi-
nese are more susceptible to developing keloids in gen-
eral, the same is not reflected in the occurrence of peni-
le keloid after circumcision. Not known to be a popula-
tion susceptible to keloid, the high number of reports of
the formation of keloids after circumcision originating
from Turkey may be due to different factors entirely.
The differences in the prevalence of keloid scar in gen-
eral, or perhaps in a different region of the body betwe-
en ethnicities highlight the role of multiple genetic risk
factors as suggested by A.S. Halim et al (2012)(18). In
regard to the case being reported, the patient has a his-
tory of developing a keloidal scar and carries a strong
familial history of keloid. In retrospect, these factors
should be taken into account prior to circumcision and
with anticipation of keloid formation, should be clo-
sely observed for its development with early interven-

Sazetak

tion or consider a prophylactic injection of triamcino-
lone immediately the following circumcision.
Considering the size of the keloid nodule, it is with-
out a doubt that it will incur a functional problem once
the patient is sexually active. While the patient did not
express any psychological distress caused by the scar, it
remains a potential cause for impaired self-esteem as his
sexuality matures. Therefore, the objective of our treat-
ment is immediate excision of the keloid scar and pre-
vention of recurrence. All of the published treatment
methods were effective in addressing the penile keloid
scar (Table 3). Excision and concurrent injection of tri-
amcinolone is the popular method published, however,
we opted for delayed injection of triamcinolone to allow
for proper wound healing to take place and not risk wo-
und dehiscence by altering the wound healing process.

Conclusion

The minuscule number of published reports of ke-
loid formation after circumcision underscores the rar-
ity of the complication. No definite risk factors can be
recognized to stratify patients who may develop keloid
following circumcision. Excision followed by triamci-
nolone acetate injection with maintenance therapy un-
til scar maturity is the preferred choice of treatment for
penile keloid.
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RETKI PENILNI KELOIDI NAKON CIRKUMCIZIJE:
PRIKAZ SLUCAJA I PREGLED LITERATURE

Muhammad Izzuddin Hamzan,l’2 Mohamad Jeremi Jeffrey,l’2 Ahmad Sukari Halim"*

: Rzeconstructive Science Unit, School of Medical Sciences, Universiti Sains Malaysia, Kota Bharu, Malaysia
Hospital Universiti Sains Malaysia, Health Campus, Universiti Sains Malaysia, Kota Bharu, Malaysia

Cilj: Prikazati slu¢aj keloida formiranog nakon
cirkumcizije i pregled literature za sli¢ne sluc¢ajeve ka-
ko bi se formulisali moguci faktori rizika koji doprino-
se njithovom razvoju, kao i moguc¢nosti le¢enja.

Metode: Pregled literature je izveden PubMed 1i
Google Scholar pretrazivanjem reci ,,keloid®, ,,penis* i
»cirkumcizija“. Dodatna pretrazivanja su izvedena iz
referenci relevantnih &lanaka. Clanci su zatim pregle-

dani od strane autora, izdvajaju¢i moguce predisponi-
rajuée faktore za formaciju keloida, zajedno sa demo-
grafskim osobinana pacijenata i metoda le¢enja. Poda-
ci su zatim tabelirani i analizirani pomocu programa
Microsoft Excel (2018).

Rezultati: Trinaest slu¢ajeva prikaza penilnih ke-
loida nakon cirkumcizije kod ukupno 16 pacijenata je
nadeno u periodu od 1993 do 2017. Cirkumcizija u Cetiri
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slucaja (25%) je komplikovana infekcijom i dehiscenci-
jom. Prosecan uzrast tokom cirkumcizije je 9 godina.
Dva pacijenta (12.5%) su zabelezena sa sklono$c¢u
za keloide. Etni¢ka pripadnost pacijenata je sledeca;
tursko (7 slucajeva, 43.7%), africko poreklo (4 slucaja,
25%), kinesko (3 slucaja, 18.75%), indijsko (1 slucaj
6.25%) 1 kavkazko poreklo (1 sluéaj, 6.25%). Deset
(62.5%) slucajeva je leceno kombinacijom ekscizije i
neposrednog ubrizgavanja triamcionolon acetata.
Ostali su bili leeni samo sa ekscizijom, injekcijom
steroida ili ekscizijom sa topikalnim steroidima. Tera-
pija odrzavanja je ukljucivala topikalne steroide, intra-
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Abstract: Introduction: Genetic risk factors that
increase venous thromboembolism risk are disorders
in the synthesis or activity of coagulation factors. Fac-
tor V Leiden, prothrombin (20210-A), antithrombin
deficiency, protein C and protein S deficiency, and
hyperhomocysteinaemia are the most common venous
thromboembolism-related gene mutations. When ge-
netic factors are combined with non-provoking risk
factors (obesity, psoriasis, smoking and previous veno-
us thromboembolism) the result is increased venous
thromboembolism risk for each factor individually.
Previous venous thromboembolism is one of the stron-
gest risk factors, even in patients actively treated with
anticoagulant. Patients are more likely to have recur-
rent venous thromboembolism with longer duration.
Psoriasis is a complex immune—mediated disease, as-
sociated with cardiovascular risk, hypercoagulability
markers and elevated homocysteine. Lots of observati-
onal reports suggest increased incidence of venous
trombembolic events in patient with psoriasis.

Case presentation: We present patient with inhe-
rited thrombophilia and chronic diffuse plaque psoria-
sis complicated with deep venous thrombosis and pul-

Prihvacéen/Accepted 11. 05. 2020. god.

monary embolism. DNA analysis indicates the presen-
ce of homozygosis for Factor V Leiden mutation as
well as heterozygosis for Factor XIII V34L, PAI-1
5G/4G and MTHFR A1298C polymorphism. Derma-
tological anamnesis is positive for plaque psoriasis sin-
ce 12 years ago.

Conclusion: The presentation of this case indica-
tes an association between venous thromboembolism
and chronic psoriasis. All patients with recurrent
thromboembolism, hereditary thrombophilia, and mo-
derate to severe psoriasis should be considered to be at
higher risk for venous thromboembolism and appropri-
ately treated.

Key words: Recurrent venous thromboembolism,
thrombophilia, psoriasis, pulmonary embolism.

INTRODUCTION

Venous thromboembolism (VTE) comprising de-
ep venous thrombosis (DVT) and pulmonary embo-
lism (PE) is a common medical problem, which can be
predisposed by several medical conditions as trauma,
surgery, immobilization, chronic inflammationor can-
cer, or genetic mutations. Recently there are studies
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about systemic chronic inflammation as potential risk
factor for VTE.The relationships stems from the im-
pact of the chronic inflammation on the aggregation of
the platelets, activation of the coagulation cascade, and
stimulation the pro-coagulant activity of the inflamma-
tory cytokines and decrease of the activity of the anti-
coagulant and fibrinolytic systems. Therefore some
studies suggest that patients with elevated inflamma-
tory markers (C reactive protein (CRP) and other in-
flammatory cytokines IL-6, IL-8 and TNF) have an in-
creased risk of VTE (1). This positive association bet-
ween inflammatory makers and VTE is highly sugges-
tive but it’s unclear whether the inflammation and its
inflammatory cytokines are responsible and causative
component for generating a VTE event. Several syste-
mic inflammatory diseases has been linked with incre-
ased VTE risk, in a large epidemiologic studies, such
as rheumatoid arthritis (RA), psoriasis, inflammatory
bowel disease, systemic lupus erythamatodus (2). Pso-
riasis is a chronic complex immune — mediated disea-
se, wich activates both Thl and Th 17 inflammatory
pathways that afflicts not only the skin and joints but
involves the endothelium as well and results in increa-
sed IL6 and TNF cytokines so the patients often has el-
evated CRP (3). Worldwide review revailed the preva-
lence of psoriasis ranged from 0,5-11,4 % in adult and
0-1,4 % in children (4). It’s associated with cardiovas-
cular risk, hypercoagulability markers and elevated
homocysteine (Hcy) (5). A cohort study conducted by
Ahlehoff et al., in Denmark demonstrated age and se-
verity dependent increase in risk of cardiovascular
mortality in psoriasis patients. In this report we present
patient with inherited trombophilia and chronic diffuse
plaque psoriasis complicated with DVT.

CASE REPORT

We present a case of a 40-year-old male patient in
the intensive care unit admitted for severe breathing,
suffocation approaches, chest pain, swelling and pain
in the left calf, acute DVT in the left femoral and popli-
teal vein, given episode of DTV and PE 7 years ago.
Anamnestic few days back, with pain and swelling in
the left calf. From day one, chest pain, shortness of bre-
ath, dyspnea, inhalation pain and hemoptysis in two
occasions. The symptoms intensify one hour before
admission to ER. Examinations show increase in D-di-
mers 19000 pg/L, cO2 -88%. Leukocytosis 11 x 10°/L,
SE 45, CRP 65 mg/L, Hemostasis TT 13,2; INR 1. Ve-
nous doppler on the left calf: v. poplitea of increased si-
ze, partially compressible, with visible thrombotic sub-
strate in the lumen. Left v. safena parva in upper half
uncompressible, dilated, with visible thrombotic sub-
strate, absent color doppler signal. The remaining deep
veins to the left with neat dimensions, compressible re-

spiratory modulated, spontaneous flow. Left v.safena
magna with neat dimensions, compressible, spontane-
ous flow. No reflux was observed at the left saphenofe-
moral joint. Right: normal finding. The finding on CT
scan is in addition to extensive filling defects that cor-
respond to thrombi in both major pulmonary arteries.
Left in the segmental artery for the lower lobe, a highly
suspected lingual defect in the filling is also present in
the segmental artery for the upper lobe. In addition to
the filling defect in the main artery there are also defect
in segmental and sub-segmental arteries for the lower
lobe as well as a small filling defect in the artery for the
upper lobe, the transverse diameter of the truncus pul-
monalis is 3 cm. Data for PE 7 years ago, (treated with
the Acenocoumarol 4 mg pattern until two years ago,
therapy was discontinued alone). Comorbidities: HTA,
obesity, psoriasis, recurrent VTE. Personal history:
single, smoking a pack of cigarettes a day. Family his-
tory: The patient did not have a history of recent trau-
ma, immobilization, distant traveling, fever or history
of cancer but had a positive family history of thrombo-
sis. His mother had two miscarriages and history of
trombophlebitis, and is set on a regular oral anticoagu-
lant therapy. General status: Accepted conscious, ori-
ented, afebril, distinctly dyspnoeic, hemodynamically
compensated, obese with BMI 34.7 kg/m’, skin and vi-
sible mucus pale color. Lungs: vesicular breathing. He-
art: rhythmic action, tachycardia with HR 110/min,
clear tones, TA 150/90 Extremities: pronounced swell-
ing of left calf, warm skin with preserved coloration
and pulse of a.dorsalis pedis. The patient is suffering
from severe case of plaque psoriasis for the last 12
years. Diffusely distributed erythematous plaques with
prominent hyperkeratosis on the trunk, extensor area
of the extremities and scalp. His PASI score is 56. Itch-
ing is pronounced on the trunk. (Figure 1, 2 and 3.). He

Figure 1. Psoriatic squamous plaques
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Figure 2. Psoriatic plaques on the lower leg

reports a worsening of psoriasis at the same time as
VTE. Echocardiography: LVs 50 mm, LVd 34 mm, RV
28 mm, LA 38 mm, Ao 21/34 mm IVS 9 mm; PW 9
mm; EF 60%. Mild tricuspid regurgitation, without
pulmonary hypertension (SPAP 29 mmHg). Treat-
ment: After 48h of intravenous anticoagulant use, the
anticoagulant was then shifted to Rivaroxaban. Antibi-
otics were administrated parenteral the same. The fol-
lowing recommendation for home therapy is given:
Tbl Rivaroxaban a 15 mg 2 x 1 three weeks, then Tbl
Rivaroxaban a 20 mg 1 x 1; Tbl Atorvastatin a 10 mg 1
x 1; and regular therapy for HTA tbl Losartan 50 mg 2 x

Figure 3. Diffuse extensive thick plaques

1 and tbl Lerkanidipin 10 mg, tbl Indapamid 1,5 mg
Tbl Cefixime a 400 mg 2 x 1 seven days, as well as tre-
atment for psoriasis in consultation with a dermatolo-
gist. Realized genetic studies of thrombophilic genes
are shown in Table 1. Tests in this patient indicate ho-
mozygosis for Factor V Leiden mutation, as well as he-
terozygosis for Factor XIII V34L, PAI-1 5G/4G and
MTHFR A1298C polymorphisms. Control CT angio-
graphy after 6 months with full resolution. Control
vein Doppler after 3 months - deep veins are neat, com-
pressible with spontaneous flow. Anticoagulant ther-
apy in these patients with recurrent thromboembolism
is lifelong with regular controls for all provocative fac-
tors and psoriasis.

DISCUSSION

About 20-30 single nucleotide polymorphisms
(SNPs) are associated with the risk of VTE through the
candidate gene discovered by genotyping methods, alt-
hough for some mutations, the clinical relevance and
underlying pathophysiological mechanism remain un-

Table 1. Thrombofilic gene mutations

Mutation
Gen Standard Genotype according to
(according | Referent sequence nomenclature Traditional HGVS of the investigated
to HGNC) (according to nomenclature mutations
HGVS)
c.1601G > A Factor V Leiden |c.[1601G > A]; [1601G > A]
F5 NM_000130.4
- c.3980A > G Factor V H1299R =] =]
F2 NM_000506.3 c.*¥97G> A FactorlIG20210A =1 =]
FI13A1 NM_000129.3 c.103G>T Factor XIII V34L c.[103G >T]; [=]
FGB NM _005141.4 c.-463G> A FFB 455 G/A c.[-463G > A]; [=]
SERPINEI NM_000602.4 c.-816A>G PAI-1 5G/4G c.[-816A > GJ; [=]
MTHFR NM_005957.4 c.665C>T MTHEFR C677T c. [665C>TT; [=]
MTFHR NM_005957.4 c.1286A > C MTHFR A1298C c.[1286A > CJ; [=]
MTRR NM_002454.2 c.66A>G MTRR A66G c.[66A > G]; [=]
MTR NM_000245.2 c.2756A > G MTR A2756G c.[2756A > GJ; [=]
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clear. The most common are Factor V Leiden and Prot-
hrombin gene mutation, with estimated prevalence of
4-5% and 2-4%, respectively (6). Individuals that are
homozygous for Factor V Leiden are even more prone
to VTE with nearly 40 times the risk compared to a 2-7
fold increase in risk in heterozygous individuals (7).
This case is of interest because recurrence occurs as a
result of this patient’s provocative risk factors: BMI =
34.7 kg/m2, smoking, previous DVT as one of the
strongest risk factors and psoriasis as a generalized
chronic inflammatory condition. The genetic profile
predisposing the patient to thrombofilia and thrombo-
embolism is also of interest: the mutations factor V Le-
iden and MTHFR A1298Care already known, and Fac-
tor XIII V34L, PAI-1 5G/4Gits heterozygous form has
been recently proposed as a prothrombotic risk factor
for venous thrombosis in Caucasian populations. The
patient had a long history of psoriasis, treated only with
topical creams, and has history of previous thrombofi-
lia and DTV, was smoker, obese, hypertensive with
metabolic Sy, and he has thrombofillic mutations. The
first one who recorded this association in the dermato-
logical literature was Bunch (8). Subsequentially a lot
of reports and growing evidence of VTE events in pso-
riasis appeared. A nationwide cohort study was con-
ducted in Denmark, from 1997-2006, which indicated
increased risk of VTE in psoriasis patients. A large pro-
spective-population based study of almost 40.000 pati-
ents, revealed - that psoriasis is associated with 40%
increased risk of incident VTE (9). Still the pathogene-
sis is unknown. One of the proposed hypothesis is the
process of systemic chronic inflammation, via genetic
mechanism, produces inflammatory proteins. Elevated
levels of inflammatory mediators like CRP and cytoki-
nes, in psoriatic patients are related to the coagulation
cascade and subsequently may lead to platelet aggrega-
tion and clot formation (10). Also the existing eosinop-
hils in psoriasis acts as thrombogenic factors regulated
by the inflammation which lead to hypercoagulable or
prothrombotic state. The second hypothesis is elevated
levels of homocysteine due to the condition or its treat-
ment. Several mechanisms for hyperhomocysteinemia
are proposed - Hey is directly toxic to vascular and en-
dothelial cells, decrease the NO bioavailability which
contributes to thrombosis (11) or it blocks the binding
of tissue plasminogen activator which leads to decrea-
se in plasmin production and extravascular fibrin depo-
sition. Another prothrombotic mechanism is related to
decreased expression of thrombomodulin which is es-
sential of activation of the anticoagulant protein C.

There are studies that demonstrate that deficiency in
folic acid, Vit B12 and B6 which are involved in the
synthesis of Hcy is the main reason for hyperho-
mocysteinemia. Persons carriages of MTHFR poly-
morphism predisposes elevated Hcy levels. The
A1298C polymorphism in the MTHFR gene shows an
association with the risk of cardio vascular event and
subclinical atherosclerosis in patient with RA(12).
Polymorphism in the Factor XIII gene, V34L, has a
small, but significant protective effect against venous
thrombosis. It has also been associated with lower risk
for stroke a myocardial infarction. Plasminogen acti-
vator inhibitor-1 (PAI-1) is the major inhibitor of tissue
type plasminogen activator (tPA). Increased plasma
PAI-1 levels due to reduced fibrinolytic capacity plays
an important role in the pathogenesis of disorders asso-
ciated with thrombosis. This polymorphism has been
studied extensively, the prevalence of 4G allele was fo-
und to be higher in disorders like coronary artery disea-
se, severe pre-eclampsia, type 2 diabetic nephropathy,
PE and arterial thrombosis associated with hereditary
protein S deficiency (13).

CONCLUSION

The present case report suggests a relation betwe-
en systemic inflammation, thrombofilia and risk of
VTE, and it suggests that patients with even mild to
moderate psoriasis may be at an elevated risk of a VTE
event. Screening patients with psoriasis for additional
risk factors that promote thrombosis should be consid-
ered. Until further evidence is available, all patients
with mild to moderate psoriasis may be considered to
be at a higher risk of venous thromboembolism and
managed accordingly.

Abbreviation

DVT — deep venous thrombosis
PE — pulmonary embolism
VTE — venous thromboembolism
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Sazetak

DUBOKA VENSKA TROMBOZA I REKURENTNA PLUCNA EMBOLIJA
KOD PACIJENTA SA TROMBOFILICNIM MUTACIJAMA
I GENERALIZOVANOM PSORIJAZOM: PRIKAZ SLUCAJA
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Uvod: Genetski faktori rizika koji poveéavaju rizik
venske tromboembolije su poremecaji u sintezi ili aktiv-
nosti faktora koagulacije. Faktor V Leiden, protrombin
(20210-A), antitrombinski deficit, deficit proteina C i
proteina S 1 hiperhomocisteinemija naj¢esce su mutacije
gena povezane sa venskom tromboembolijom. Kada se
genetski ¢inioci kombinuju sa neprovociraju¢im fakto-
rima rizika (gojaznost, psorijaza, puSenje i prethodna
venska tromboembolija), rezultat je povecani rizik ven-
ske tromboembolije za svaki faktor pojedina¢no. Pret-
hodna venska tromboembolija je jedan od najjacih fak-
tora rizika, ¢ak 1 kod pacijenata koji su aktivno le¢eni
antikoagulansom. Pacijenti imaju vec'u verovatnocu
da imaju ponavljajuc’u vensku tromboemboliju sa du-
zim trajanjem. Psorijaza je kompleksna imuno posredo-
vana bolest, povezana sa kardiovaskularnim rizikom,
markerima hiperkoagulabilnosti i povisenim homoci-
steinom. Mnogo izveStaja o opservacijama sugerise po-
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vecanu ucestalost venskih trombembolijskih dogadaja
kod pacijenata sa psorijazom.

Prikaz slucaja: Predstavljamo pacijenta sa trom-
bofilijom i hroni¢nom difuznom psorijazom kompli-
kovani dubokom venskom trombozom i pluénom em-
bolijom. DNA analiza ukazuje na prisustvo homozigo-
ta za mutaciju Faktora V Leiden, kao i heterozigota za
polimorfizam Faktora XIII V34L, PAI-1 5G/4G i
MTHFR A1298C. Dermatoloska anamneza pozitivna
je za plakarnu psorijazu od pre 12 godina.

Zakljucak: Prikaz ovog sluéaja ukazuje na pove-
zanost venske tromboembolije 1 hroni¢ne psorijaze.
Svi pacijenti sa ponavljajuc’om tromboembolijom, na-
slednom trombofilijom, umerenom do teskom psorija-
zom treba da se smatraju sa visokim rizikom od venske
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Abstract: Introduction: Goodpasture syndrome
is a rare autoimmune syndrome with alveolar hemorr-
hages and glomerulonephritis caused by circulating
antibodies against the glomerular-basement-membra-
ne. Anti-glomerular-basement-membrane were admin-
istered against a non-collagen (NC-1) o.3 chain of col-
lagen type IV, which was found at the highest concen-
tration in the basal membrane of renal and pulmonary
capillaries. The aim of case report is a clinical overvi-
ew of this rare and severe syndrome.

Case report: The patient, 22-years-old was sent
to Center of Urgent Medicine of Clinical Center Kra-
gujevac from General Hospital of Paracin because of
blood poisoning, fever, symptoms and signs of renal
and respiratory weakness, and suspected of Wege-
ner’s disease. Antibodies were taken on the basement
membrane of the glomerulus were resulted of enor-
mously high. After due to the clinical and immunol-
ogy diagnosis of Goodpasture syndrome, plasmaphe-
resis treatment was initiated. The standard hemo-
dialysis was continued. Following the guidelines pro-
tocols, patient received pulse dozes of cytostatics,
corticosteroids, etc.

Conclusion: The case report of our patient points
to the necessity of multidisciplinary approach of the
expert team, consisting of a nephrologist, pulmologist,
clinical pharmacologist and other specialists. The
prognosis is good, if treatment is started before irrever-
sible pulmonary and/or renal changes (respiratory
and/or renal insufficiency). Goodpasture syndrome of-
ten progresses rapidly, so it can be fatal if it’s delayed
with the diagnosis and the treatment. Patients with Go-
odpasture’s syndrome require an adequate the so-
cio-medical care as a rare and severe syndrome.

Key words: Goodpasture’s syndrome, autoimmu-
ne diseases, anti-glomerular basement disease and an-
tibody, pulmonary hemorrhage, glomerulonephritis.
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INTRODUCTION

Goodpasture syndrome is a rare autoimmyne syn-
drome with alveolar hemorrhages and glomerulonep-
hritis caused by circulating antibodies against (anti)
glomerular-basement-membrane (GBM) and most
commonly affects genetically predisposed in younger
men. The estimated incidence of Goodpasture syndro-
me is one case per million per year (1). Anti-GMB anti-
bodies were administered against a non-collagen
(NC-1) a.3 chain of collagen type IV, which was found
at the highest concentration in the basal membrane of
renal and pulmonary capillaries (1). Exposure - the
smoking, the viral infection of the upper respiratory
tract, the inhalation of carbon dioxide waste, as well as
pneumonia induction of the alveolar capillary to circu-
lating antibodies, especially those with HLA-DRwl15
allele, -DR4 and -DRBI allele (1). GBM circulating
antibodies bind to basal membrane, fix complement,
and stimulate the cellular inflammatory response, cau-
sing glomerulonephritis and/or pulmonary capillaritis.
Symptoms and signs of disease include dyspnoea, co-
ugh, tiredness, hemoptysis, hematuria, proteinuria, in-
creased body temperature, weight loss, peripheral ede-
ma, pale skin and visible mucous due to sideropenic
anemia, arthralgia, uremia, hypertension, cotton wool
deposits and vasculitis on retina, etc. For diagnosis of
Goodpasture’s syndrome, it is necessary to demonstra-
te serum of anti-GBM antibodies with indirect immu-
nofluorescence or ELISA with recombinant or human
NC-1 o3 directly bound antibodies to the antigen-
membrane glomeruli (1). Other serological tests, such
as ANA for the detection of System Lupus, Chyrg-
Strayss’s disease, Bechcet’s diseases and the antistrep-
tolysin O-titer for the proving of poststreptococcal glo-
merulonephritis were used in the differential diagnosis
(1). In the case of glomerulonephritis (hematuria, pro-
teinuria, erythrocyte cylinders in urine and/or renal in-
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sufficiency), the kidney biopsy is indicated. Progressi-
ve focal segmental necrotic zealous glomerulonephri-
tis with sickle (crescentic) creatures was found in the
bioptate. The immunofluorescence coloring of lung
and kidney samples shows diffusely distributed immu-
noglobulin deposits of IgG, sometimes IgA and IgM,
along the basal membrane of alveoli capsules and glo-
meruli. In addition to the insufficiency of pulmonary
function of the restrictive type with hypoxemia, the
diffuse capacity for carbon monoxide has been increa-
sed due to the presence of blood in alveoli. It was trea-
ted with plasmapheresis, corticosteroids and immuno-
suppressants. It was treated daily or every other day by
plasmapheresis 2 to 3 weeks to eliminate circulating
anti-GBM antibodies, in combination with iv pulse do-
zes of corticosteroids (usually methylprednisolone 1 g
for 20 min every other day in 3 doses, and then 1 mg/kg
of prednisone 1 x/day) and cyclophosphamide (in bo-
lus and than 2 mg/kg 1 x/day) for 6 to 12 months to pre-
vent the formation of new antibodies (1). After renal
transplantation for renal insufficiency, this disease can
be recidivated. The prognosis is good if treatment is
started before irreversible pulmonary and/or renal
changes, i.e. respiratory or renal insufficiency. Good-
pasture syndrome often progresses rapidly, so it can be
fatal if it’s delayed with the diagnosis and the treat-
ment. The aim of this case report is a clinical overview
of this rare and severe syndrome.

CASE REPORT

The patient, 22-years-old was sent to the Center of
Urgent Medicine of Clinical Center Kragujevac from
General Hospital of Paracin because of blood poison-
ing, fever, symptoms and signs of renal and respiratory
weakness and suspected of Wegener’s disease. After
the examination in Internist Clinic, patient was imme-
diately admitted to the Stationary Section of Urgent
Medicine Center of Clinical Centre of Kragujevac due
to the extremely low saturation values measured by the
pulse oximeter in the room air. The patient’s report had
occurred suddenly, by coughing up blood and elevated
body temperature. The auscultator findings of the
lungs were dominated by inspiratory fractures, both in
the middle and lower lungs. The computerized tomog-
raphy of chest, with the protocol for pulmoangio-
graphy excluded the presence of pulmonary thrombo-
embolism. The confluent murmur, alveolar infiltrates
with larger consolidations in the lower lobe posteroba-
zal was observed diffusely. Both sides of the lower part
of lungs had the pleural effusion. The heart action was
tachyarrhythmia and the sounds were good with no no-
ise. The echocardiographic examination was a neat.
The radiographic examination of the heart and lungs

Figure 1. Patient attached device for noninvasive
mechanical ventilation and oxygen catheter

were record alveolar infiltrations in the middle and lo-
wer lung fields on both sides, and more on the left. The
upper echo abdominal was tidy. The echo of urinary
tract showed an unclear medullocorticular boundary
and brighter kidney parenchyma. The pANCA and
cANCA antibodies were negative as well as other stan-
dard immunological analyzes, that were made due to
suspicion of Wegner’s disease. Goodpasture’s syndro-
me was suspicion after the consultative review of pul-
mologist, nephrologist, infectollogist, clinical pharma-
cologist, ophthalmologist, etc. Antibodies were taken
on the basement membrane of glomeruli. The result of
the required antibodies was enormously high. Until the
arrival of the immunological confirmation, patient
with Goodpasture syndrome was treated with antibiot-
ics and symptomatic therapy, as well as standard he-
modialysis. After the arrival of high GBM-titer, and
due to the clinical diagnosis of Goodpasture’s syndro-
me, the plasma-treatment was initiated. The standard
hemodialysis was continued. Following the standard
protocols, patient received pulse dozed of cytostatics,
corticosteroids, etc. At beginning of the illness, the die-
resis was low at level of oliguria, and after two weeks
of baking over 2000 ml. Due to respiratory weakness,
the patient was attached to the device for non-invasive
mechanical ventilation for five days, shortly after-
wards on oxygen catheter (Figure 1). In biochemical
analyzes, leucocytosis, lower hemoglobin levels,
hypoproteinaemia, hypoalbyminemia, hyperasothe-
mia and elevated parameters of inflammation were re-
corded (Table 1). The control antibody determined by
ELISA was significantly reduced with 200 U/mL, 160
U/mL, 110 U/mL, 34 U/mL and10 U/mL compared to
the first analysis (Table 2). The computerized tomogra-
phy of chest reveals the reticulonodular lung infiltrate
and extensive bilateral consolidations (Figure 2). Echo
of urinary tract showed the unclear medullocorticular
boundary and brighter kidney parenchyma in Figure 3.
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Table 1. Biochemical analyzes (erythrocytes, leucocytosis, hemoglobin, hypoproteinaemia,
hypoalbuminemia, hyperasothemia, parameters of inflammation, etc)
Biochemical analyzes Results References
Erytrocytes 2.91 434-572x10"/L
Hemoglobin 84 138 - 175 g/G
MCV 87.6 80—-97.2 (fLQ)
Leucocytes 15.54 3.7-10.0x10/L
Trombocytes 149 135 - 450 x10°/L
Creatinine 261 49 -106 mol/L
Urea 20.1 3.0-8.0 mmol/L
CRP 25.8 0.0 - 5.0 mg/L
Total serum protein 31 64 - 83 g/L
Serum albumin 24 35-52 g/L
24-hour-proteinuria 154 0.04 - 0.15 g/24h
MCYV - Mean Corpuscular Volume
CRP - C-Reactive Protein
Table 2. ELISA-control antibody reduced with compared to the first analysis
ELISA - Immunology Results Reference Date
GBM antibody 200 U/mL <20.0 5" May 2019 (first analysis)
GBM antibody 163 U/mL 0.0 11" May 2019
GBM antibody 110 U/mL 20.0 18" May 2019
GBM antibody 34 U/mL 20.0 28" May 2019
GBM antibody 10 U/mL 20.0 3" June 2019

GBM antibody - antibodies against Glomerular-Basement-Membrane

A

oy

Figure 2. Computerized tomography of chest
revealed reticulonodular lung infiltrate and extensive
bilateral consolidations

The Social history of our patient wasn’t notable. The
kidneys of young man were saved.

DISCUSSION

Our case report illustrates the complex nature of
Goodpasture’s syndrome. Antibodies from our patient
were taken on the basal membrane of glomerulus, and

Figure 3. Echo of urinary tract showed unclear
medullocorticular boundary and brighter kidney
parenchyma

desired antibody result was extremely high. Due to cli-
nical and immunological diagnosis of Goodpasture
syndrome, plasma treatment has begun and standard
hemodialysis has been continued. By using follow-up
clinical standard protocols, patient received pulse do-
ses of cytostatics, corticosteroids, and other therapies.
Timely diagnosis and adequate therapy saved the “lost
kidney” of this young person, which the active life is
preserved. The disease of the anti glomeric basal mem-
brane is a rare, and an antibody-mediated disease. Con-
secutive severe changes are deposited which arise de-
pending on the localization where these antibodies.
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The most patients have joint pulmonary, kidney and ot-
her lesions. The renal system is the primary localiza-
tion of damage with catastrophic exacerbation of acute
glomerular inflammation of kidneys, from just a few
days after diagnosis — Goodpasture’s syndrome. Good-
pasture syndrome refers to the condition characterized
by pulmonary haemorrhagia and glomerulonephritis.
Clinicians can use several terms, including the disease
against the glomerular basement membrane, as Good-
pasture syndrome and as Goodpasture disease. This
last term is the most specific term and refers to the pre-
sence of kidney and lung infections, together with anti-
bodies to glomerular basement membrane (2). Good-
pasture’s disease is an autoimmune disease that endan-
gers life and can lead to kidney disease and death in the
final phase. The diagnosis of anti-GBM-disease requi-
res high clinical suspicion, necessary for early diagno-
sis and adequate treatment in order to improve survival
rates (3). Antibodies initiate kidney glomeruli destruc-
tion, resulting in focal necrotizing glomerulitis, which
can rapidly progress to renal failure. Damage to alveo-
lar basal membranes mediated by autoantibodies leads
to pulmonary hemorrhage, which causes respiratory
failure. The immunofluorescence testing on anti-GBM
antibodies on lung and kidney tissues confirms the di-
agnosis of Goodpasture syndrome. Tests can be falsely
negative in 15% of patients with Goodpasture syndro-
me (4). The pathology is characterized by linear immu-
nofluorescence coloring for immunoglobylin-G on
glomerular base membrane, while bronchoscopy does-
n’t to show the obvious lesion. The kidney biopsy
shows the fibrinoid necrosis. The research shows that
early and aggressive therapy leads to improved disease
forecasts (5). Patients may be twice as positive for an-
ti-GBM and anti-proteinase-3 neotrophili cytoplasmic
antibodies (c-ANCA). Other patients may be twice as
positive for anti-GBM and anti-myeloperoxidase cyto-
plasmici antibodies (p-ANCA). The antibodies are as-
sociated with serum ANCA in 10-40% of patients and
indicate a poor prognosis of this disease. The function
of auto reactive T cells is poorly defined, but it may in-
volve a change from T,, to T, cytokine regulation,
thus improving the antigenic specificity of the anti-
body response. Timely diagnosis and triple therapeutic
regimen involving plasmapheresis, corticosteroids and
immunosuppressive drugs significantly improve pati-
ent outcomes, resulting in a survival rate of 70-90% for
one year (6). The common immunodeficiency variable
is the primary immunodeficiency that is manifested by
hypogammaglobulinemia, the inability to create func-
tional antibodies, and recurrent infections. The clinical
course may be complicated by hypertensive encepha-
lopathy, meningoencephalitis, status epilepticus, the
change in the retina, the cutaneous-vascylitis, etc (7,

8). Autoantibody stimulates local capillaritis, which is
manifested as progressive glomerulonephritis in
80-90% of patients, with concurrent alveolar bleeding
in 50%. A small number of cases can be isolated from
progressive pulmonary disease. Alveolar bleeding usu-
ally responds to treatment, and long-term respiratory
complications are rare. Kidney prognosis is variable,
although with aggressive treatment, an independent
kidney function is maintained for one year in more
than 80% of patients who do not require renal replace-
ment therapy. In the case of unusual anti-GBM disease,
unless there is the accompanying anti-neytrophili cyto-
plasmic antibody (30-40%), maintenance of immuno-
suppression is also recommended (9). Hypertension
may be present in 70% of cases, proteinuria (>3.5 g/24
h) in 42% of cases, nephrotic syndrome in 37%, micro-
hematuria in 95%, renal insufficiency in 63%, lung ab-
normalities and anemia in 16% of patients. The elec-
tron microscopy can detect sparse electronic deposits
in glomeruli or globally remove the sub-cell (10, 11). A
small number of cases have been reported with eye
symptoms and visual disturbances in the context of this
rare syndrome. Ophthalmoscopic, bilateral cotton wo-
ol deposits were detected bilaterally along the blood
vessels and bilateral retinal bleeding predominantly on
the back half of the eye. By intensifying the existing
antihypertensive therapy, vision is significantly impro-
ved. Although it is seen more often in Goodpasture
syndrome, it is important to be aware of eye pathology
because it can refer to diagnosis of this syndrome (12).
The pathophysiology of this condition is understood
by molecular analysis of the interactions of antibodies
and antigens and the use of human leukocyte anti-
gen-transgenic animals, while the association of an-
ti-GBM antibodies with anti-neytrophili antibodies to
cytoplasm and their combined effect on the phenotype
of the disease is increasingly recognized, providing so-
me insights into the basis of glomerular damage and
autoimmunity (13, 14). Tashiro et al points to patholo-
gical findings in autopsy with progressive glomerulo-
nephritis, diffuse alveolar bleeding and fibroblast foci
in the lungs. The cause of death is diagnosed as respira-
tory failure and the result of diffuse alveolar damage
caused by a combination of diffuse alveolar bleeding
and exacerbation of the interstitial pneumonia. Good-
pasture syndrome with already existing chronic inter-
stitial pneumonia and anti-neytrophil antibody against
neutrophils is associated with poor prognosis (15).

CONCLUSION

The case report of our young patient (Goodpastu-
re’s Syndrome) points to the necessity of a multidisci-
plinary approach in the treatment including medical te-
am consisting of a nephrologist, pulmologist, clinical
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pharmacologist, ophthalmologist, and others. The
prognosis is good, if treatment is started before irrever-
sible pulmonary and/or renal changes, i.e. respiratory
and/or renal insufficiency. Goodpasture syndrome of-
ten progresses rapidly, so it can be fatal if it’s delayed
with the diagnosis and the treatment. Patients with Go-
odpasture syndrome require adequate the socio-medi-
cal care of the society, as a rare and severe syndrome.
The kidneys of young man were saved.
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Uvod: Goodpasture sindrom je redak autoimuni
sindrom s alveolarnim hemoragijama i glomerulone-
fritisom, uzrokovanim cirkuli§uéim antitelima na ba-
zalne membrane glomerula. Antitela na bazalnu mem-
branu glomerula usmerena su protiv nekolagenog dela
(NC - 1) 43 lanca kolagena tipa IV, koji se nalazi u naj-
vecoj koncentraciji u bazalnoj membrani bubreZnih i
plucnih kapilara. Cilj prezentacije pacijenta je klini¢ki
osvrt na ovaj redak i tezak sindrom.

Prikaz slu¢aja: 22-godisnji pacijent je zbog iska-
$ljavanja krvi, groznice, simptoma i znakova bubrezne i
respiratorne slabosti, a pod sumnjom na Wegener-ovu
bolest, upuéen je na Urgentnu medicinu Klini¢kog cen-
tra Kragujevac iz Opste bolnice Paracin. Uzeta su antite-
la na bazalnu membranu glomerula, a rezultat traZzenih
antitela bio je izuzetno visok. Zbog klini¢ke i imunolo-
$ke dijagnoze Goodpasturovog sindroma, zapoceto je
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PAIN MANAGEMENT OF NEWBORN WITH EPIDERMOLYSIS
BULLOSA FOR WOUND DRESSING: A CASE REPORT
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Abstract: Epidermolysis bullosa (EB) is a genetic
disease characterized by blisters on the skin and muco-
us membranes as a result of mechanical fragility. There
are four types of EB: simplex (EBS), junctional (JEB),
dystrophic forms (DEB), and Kindler syndrome. Sim-
ple analgesics such as paracetamol and ibuprofen in
EB are also sufficient to reduce pain. Opioids and anxi-
olytics are necessary for severe pain during wound
dressings. In this report, a case of JEB and its pain ma-
nagement at home during dressing by an anesthesist is
presented.

Key words: Epidermolysis bullosa, chronic pain,
home-care patients, wound dressing.

INTRODUCTION

Epidermolysis bullosa (EB) is a chronic, rare and
heterogeneous group of diseases with blisters and ero-
sions with minimal trauma in the deep and mucous
membranes (1). EB has been classified into four cate-
gories according to the level of division in the der-
mal/epidermal compartment: EB simplex (EBS), jun-
ctional EB (JEB), dystrophic EB (DEB), and Kindler’s
syndrome (2).

Epidermolysis bullosa doesn’t have a definitive
treatment, but supportive treatment is applied. Cases
should be protected from trauma, topical agent appli-
cation should prevent infections and erosion, the skin
should be moisturized, and infections must be treated.
The most important goal during lesion treatment is to
prevent pain during wound dressing; accordingly, atra-
umatic dressings should be applied (3). However, the
availability of supplies and time required for patients,
personal choice, and the carer’s lifestyle also play im-
portant roles in preventing pain and bleeding (4). In
this case report, we present the management of pain
during wound dressings of patients with JEB at home
in the neonatal period.Written consent was obtained
from the patient’s father for publication of this report.

Prihvaden/Accepted 24. 07. 2020. god.

CASE REPORT

A 41-weeks-old girl who was born weighing 3300
g via the normal spontaneous vaginal route. During la-
bor, there were no complications. Ten days after birth,
the patient was diagnosed as having junctional epider-
molysis bullosa in a tertiary hospital, which was wide-
spread over her body, but especially on the hands, feet,
and in the gluteal region. Twenty five days after birth,
the home health care unit began applying the patient’s
dressings at the family’s home.

In her physical examination, body weight, height,
and head circumference were normal and vital findings
were stable. Widespread bullous lesions were found in
the mouth mucosa, occipital region, ear bones, on both
hands, arms, legs and feet, and in the lumbar and glu-
teal region (Figures 1, 2, and 3).

The Neonatal Facial Coding Scale (NFCS) was
used during dressing changes (Table 1). Despite sensi-
tive and careful handling by an anesthetist, the NFCS
score was 9 points during the first dressing and the pro-
cedure lasted 90 minutes. The baby was constantly cry-
ing during the whole process. Bandages were wrapped
around the arms, legs, chest and back, and was fixed.
Two-way tubular bandages were used to strengthen the

Figure 1. Appearance of lesions in patient
with newborn epidermolysis bullosa 1
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Table 1. Neonatal Facial Coding Scale

Neonatal Facial Coding Ist wound dressing

3rd wound dressing
2nd wound dressing | (paracetamol, tramadol

without using analgesics (paracetamol) and hydroxyzine
Scale(NFCS) dihydrochloride)
0 point 1 point 0 point 1 point 0 point 1 point
Brow bulge f

Eye squeeze

J

Deepening of nasolabial furrow

Open lips

Mouth stretch
(horizontal or vertical)

Lip shrink

o

Tongue tautening

Chin quiver

o

Tongue protrusion

Ea
e

TOTAL 9

Figure 2. Appearance of lesions in patient
with newborn epidermolysis bullosa 2

coil. After 3 days, the same wound care products were
used for the reconstructed dressing. Six NFCS points
were observed 1 hour after 15 mg/kg paracetamol oral
administration and the dressing lasted for 45 minutes.
The baby was crying only during the whole process.
However, approximately 1 hour after the 2nd wound
dressing, the patient’s dressings were removed by the
family because she was crying severely. After half an
hour, the redness decreased and the baby settled; there
was widespread redness throughout the body and the
wound care products were removed. Allergic response
was considered. After 3 days, 15 mg/kg paracetamol, 1
mg/kg tramadol drop, and 1 mg/kg hydroxyzine
dihydrochloride were again orally administered one
hour before the dressing. During the procedure, 2
NFCS points were measured and the baby never cried.

DISCUSSION AND CONCLUSION

Pain management is difficult in epidermolysis bullo-
sa due to the variation in symptoms on any one day and

Figure 3. Appearance of lesions in patient
with newborn epidermolysis bullosa 3

the multiple contributing factors (5). Pain is assessed us-
ing a recognized tool that includes behavioral and cultu-
ral characteristics (3). For newborns with EB, mild pain
generally responds to simple analgesia such as paraceta-
mol, combined with a nonsteroidal antiinflammatory
drug or nitrous oxide at home (6). Newborns with EB
who have severe pain require treatment with opioid anal-
gesia, which can be combined with an anxiolytic such as
midazolam and gabapentin at home (7). The family had
not accepted the use of analgesics at the first dressing in
our case. However, during the application of dressings
she cried very much, as such, they allowed analgesic tre-
atment for the other dressings. We treated the patient with
oral paracetamol at the 2nd wound dressing but conside-
red that paracetamol alone was not enough because she
cried constantly. For the 3rd wound dressing, we treated
the patient with hydroxyzine dihydrochloride to prevent
allergy during dressing, and paracetamol and tramadol
for analgesia. We did not want to combine benzodiazepi-
ne and an opioid because of the risk of complications dur-
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ing home dressings. Newborns with JEB have never hand
their wounds dressed at home with a combination of
hydroxyzine dihydrochloride, paracetamol, and trama-
dol. We calculated that hydroxyzine dihydrochloride, pa-
racetamol, and tramadol had a Ramsey sedation score of
4. In the meantime, the dressings were made comfortable.
Pain, anxiety, and itching are everyday companions for
these patients and an anesthetist on the EB team contribu-
tes significantly to the successful management of these
problems. Implementing measures to prevent damage to
the skin and mucosa, and assuming a “no-touch’ appro-
ach, ensures that anesthesia for children with EB may be
undertaken with few untoward consequences.

This case report highlights the important of analgesia
and anesthesia for infants with EB. Children, especially
newborn and infants with EB, and some more than others,
pose a formidable challenge to anesthetist. Although there
is limited experience with hydroxyzine dihydrochloride
during infancy, we feel that this compound should be con-
sidered when routine multimodal analgesia fails.

Sazetak

Where as this is a dramatic case, it details only the
first few dressings and we do not know how this diffi-
cult situation for baby, parents and health care provid-
ers, continued. Although tramadol may have been use-
ful, we do not know how this drug would help in a lon-
ger time-perspective.
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TERAPIJA BOLA TOKOM PREVIJANJA KOD NOVORODENCETA

SA BULOZNOM EPIDERMOLIZOM: PRIKAZ SLUCAJA
Seyhan Balli Sevgi

Sehit Sait Erturk Government Hospital, Ankara, Turkey

Epidermolysis bullosa (EB) je genetska bolest ko-
ju karakteri$u plikovi po kozi i mukoznim membrana-
ma kao rezultat mehanicke osetljivosti. Postoje Cetiri
tipa EB: simplex (EBS), junkcijska (JEB), distrofi¢na
(DEB) i Kindlerov sindrom. Analgetici kao $to su pa-
racetamol ili ibuprofen kod EB su dovoljni da redukuju
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Abstract: Introduction: In patients with end-sta-
ge renal disease (ESRD), permanent hemodialysis cat-
hetersare often used by performing percutaneous cat-
heterization to create a permanent vascular access. To
the best of our knowledge, no cases with accidental
loss of catheter piece during hemodialysis catheter re-
placement or during its retrieval under scopy has been
reported in the literature yet.

Case report: It was decided to retrieve the right
permanent dialysis catheter of a 54-year-old woman,
who had received a temporary dialysis catheter due to
the development of catheter site infection in her 3 per-
manent catheter (the first two were changed due to
thrombosis). Due to excess adhesion in the region, the
retrieval of the catheter was complicated, only half of it
(proximal piece after cutting into two) was removed,
while the distal section slipped and migrated to the
right subclavian vein, up to the right atrium. The diag-
nosis was confirmed by chest radiographs showing that
the distal piece of the catheter piece was in the right sub-
clavian vein and right atrium. The catheter piece was re-
trieved through a minor invasive procedure made possi-
ble by scopy without any further complications.

Conclusion: Permanent dialysis catheters should
ideally be placed under scopy. Also, when the retrieval
of a catheter is planned, cutting from any part of the
catheter should never be performed.

Key words: hemodialysis, replacement failure,
catheter, complication.

INTRODUCTION

Hemodialysis is the basis of treatment in patients
with end-stage renal disease (ESRD) that are on the
waiting list for a kidney transplant. As noted in many
hemodialysis guidelines, arteriovenous fistulas (AVF)

Prihvaéen/Accepted 20. 06. 2020. god.

are very practical and have better success than any ot-
her vascular access route (1). While there are efforts to
increase AVF in ESRD patients, there are also a great
number of patients undergoing vascular surgery for the
placement of tunneled catheters for hemodialysis. So-
me common complications, such as catheter infection
and thrombosis, perforation, fragmentation and emboli
into the main central vessels, and the rare complication
of a catheter adhering to the superior vena cava (SVC)
and right atriumare reported in the literature (2). Furt-
hermore, aging and accompanying diseases in the pop-
ulation of ESRD patients may prevent creation of an
AVF; thus, permanent catheter placement becomes the
only alternative (3). As such, dialysis catheters remain
as a vital option to continue renal-replacement therapy
in patients that do not have a possibility for vascular
access and also those with failure.

Hemodialysis catheters were originally developed
for short- and medium- term hemodialysis access to
provide permanent access during AVF maturation.
Schwab et al. conducted the first study in the literature
that demonstrated the effectiveness of hemodialysis
catheters in 1988 (4). In the following two decades, the
use of these catheters gained extreme popularityas se-
mi-permanent catheters that enabled reliable access in
patients with chronic hemodialysis (5). Reasons for
this unprecedented increase in popularity included the
ease of placement, increased numbers of elderly and
diabetic patients whose veins were not suitable for
AVF, and patients’ preferences (4). With the widespre-
ad use of these catheters, significant experience was
gained and the possible complications were identified
and minimized. However, serious risks still exist and
can be associated with patient-related characteristics
(6) and other factors (2).
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Here, we present a patient who suffered catheter
loss in permanent tunneled hemodialysis catheteriza-
tion and surgical retrieval of the catheter piece through
the 2™ intercostal space under scopy.

CASE REPORT

The patient was a 54-year-old woman who was
scheduled for semi-urgent catheter removal due to septi-
cemia and non-response to broad-spectrum antibiotics.

In the patient history, a brachiocephalic AVF had
been created on the left arm after dialysis for 3 years,
two of which had been with hypertension. The patient
had thrombosis 2 years later, and this time a radiocep-
halic AVF fistula was created in the right forearm
which also had a similar fate within 6 months. Thus, a
permanent dialysis catheter was placed into the right
subclavian vein to enable dialysis. During follow-up,
she had clinical findings suggestive of catheter infec-
tion; after consultation with the nephrology depart-
ment, the catheter was removed due to a diagnosis of
dialysis catheter infection that had been ongoing for 5
months. Meanwhile, a temporary dialysis catheter was
placed into the patient’s left internal jugular vein. The
removal of the right subclavian permanent catheter of
the patient was scheduled in two steps by performing a
1 cm incision from the old incision site under local an-
esthesia in the operating room and cutting from the
middle, followed by retrieval of both pieces in rapid
succession. After standard surgical approach, the mid-
dle part was reached under the skin; however, we enco-
untered excessive adhesions throughout the region.

Figure 1. On the X-ray, the distal tip of the
permanent catheter is seen in the inferior vena cava
and right atrium, and on the other side, the tip of the

left internal jugular vein catheter can be observed

Figure 2: Post-operative control X-ray,
the temporary dialysis catheter is observed
in the left internal jugular vein

The catheter was cut after clamping both pieces to sepa-
rate clamps, while the proximal part of the catheter was
easily retrieved, the distal part slipped from the second
clamp and was lost; it was found that it had migrated
towards the vena cava superior and right atrium (Figu-
re 1).

There was no deterioration in the patient’s vital
signs or general condition. After ensuring that the pati-
ent remained stable, a fast council was held and a deci-
sion for emergency action was made. Firstly, the pati-
ent was put under general anesthesia and intubated. Af-
ter surgical antisepsison the whole chest region of the
patient, sterile covering was performed. A 5 cm inci-
sion was made through the 2nd intercostal space under
the right infraclavicular region and subclavian vein
was reached. Then, we managed to hold the distal tip of
the distal piece using a long clamp in the subclavian
vein, under scopy. The catheter piece was then care-
fully retrieved with the aid of scopy. The subclavian
vein was repaired and the incisions were closed anato-
mically. A control X-ray was taken while the patient re-
mained on the operating table (Figure 2).

The patient was extubated and taken to the inten-
sive care unit. The general condition of the patient dur-
ing follow-up was good and no coagulopathy was de-
tected in the patient. The patient’s normal dialysis pro-
gram was continued.

DISCUSSION

After loss of the distal piece of the dialysis cathe-
ter, the patient was successfully operated for the retrie-
val of the piece with a relatively less-invasive method,
especially considering the possibility that more exten-
sive approaches may have been required. The subcla-
vian vein was accessed through a 5 cm incision in the
right-side 2" intercostal space. The use of a long clamp
under scopy was critical to be able to grab the catheter
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piece that was lodged within the subclavian vein. If this
method was not successful, it was thought that the cat-
heter piece would be removed from the right atrium by
performing a right thoracotomy. Thanks to this met-
hod, a less invasive approach was used.

Although the best vascular access route for hemo-
dialysis treatment is undoubtedly AVF formation, the
prevalence hemodialysis catheter use is increasing in
ESRD patients (7). The advantages of permanent cen-
tral venous catheters are that they can be placed qu-
ickly and easily and allow immediate access to hemo-
dialysis and missing cardiac volume load in annon-tra-
umatic, and therefore, painless way. The disadvantages
of permanent central venous catheters are that they ha-
ve a significantly higher complication rate than other
vascular access options.

In our experience, the key factor in catheter func-
tion and survival is the expertise of the team perform-
ing catheter placement and catheter care in dialysis
units. Careful evaluation of the access point prior to
implantation with the use of ultrasound, appropriate
choice of catheter length according to body size, as
well as placement localization and strict compliance
with asepsis rules during catheter placement, are criti-
cal for success. Additionally, regular maintenance of
the hemodialysis connections and the catheter are the
post-intervention cornerstones of sustained and safe
use of these catheters.

Considering the increase in the average age of di-
alysis patients in developing countries and the increase
of dialysis times required by these patients, it is conclu-
ded that vascular surgery facilities cannot continue to
provide sufficient service in response to the increasing
number of hemodialysis patients. Even though sugge-
sting AVF whenever possible is a good approach to re-
duce this excessive workload burden, it is critical to
note that they are, indeed, very reliable and must be
used wisely to ensure the best possible results for pati-
ents. Forauer et al. have reported various catheter-in-
duced histological venous wall changes (8). They fo-
und that short-term catheter use caused endothelial da-
mage in the vascular wall adjacent to the catheter in fo-
cal areas; whereas, long-term catheter use caused wall

Sazetak

thickening and bridges between the catheter and the
venous wall. The issue of managing catheters causing
intravascular adhesions has not been adequately dis-
cussed in the medical literature. Traction of the cathe-
ter, which is the first method used to remove the cathe-
ter from the central vein, can cause severe vascular,
atrial and tricuspid valve damage. When removing the
catheters, it is a reasonable method to cut them from
the venous area where they are placed (9). However,
various complications, including inability to retrieve
the catheter piece, have been reported while applying
this method (10, 11, 12). Thoracotomy might be consi-
dered as the last option for treatment. Ideally, thoraco-
tomy with cardiopulmonary bypass should be avoided
to retrieve catheters, because this operation is associa-
ted with severe morbidity and possible mortality.
Among the various recommended techniques to retrie-
ve an adherent catheter, interventional venocavagram
exploration of the catheter seems to be a worthwhile
option because this method might result in fewer com-
plications than other procedures.

As a result, we conclude that permanent dialysis
catheters should ideally be placed under scopy. Also,
when the retrieval of a catheter is planned, cutting from
any part of the catheter should never be performed.
Since this procedure has a risk for mortal complicati-
ons, the patient must be informed about this before the
procedure and the procedure must be carried out in the
operating room.
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RESAVANJE RETKO VIDENOG GUBITKA HEMODIJALIZNOG KATETERA
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SaZetak: Kod pacijenata sa terminalnom bubre-
znom insuficijencijom, dijalizni kateter se ¢esto koristi

kao trajni vaskularni pristup za sprovodenje hemodija-
lize perkutanom kateterizacijom. Koliko je nama po-
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znato, u literaturi do sada nije zabeleZen ni jedan slucaj
sluéajnog gubitka dela katetera tokom njegove zamene
ili vadenja pod kontrolom skopije.

Prikaz sluc¢aja: Odluceno je da se zameni desni
trajni dijalizni kateter kod pacijentkinje stare 54 godi-
ne, kojoj je prethodno plasiran privremeni dijalizni ka-
teter zbog razvoja infekcije treceg trajnog dijaliznog
katetera (prethodna dva su zamenjena zbog tromboze).
Zbog izraZenih okolnih priraslica, zamena trajnog dija-
liznog katetera je bila propra¢ena komlikacijama, sa-
mo polovina (gornji kraj nakon presecanja na pola) je
izvuéena, dok je donji kraj katetera skliznuo i migrirao
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Abstract: Introduction: Suicide represent a ma-
jor health problem of great importance for public he-
alth in Serbia. In the whole world in last decades, the
number of committed suicides is constantly increasing.
The most dramatic increase is the number of commit-
ted suicides among adolescents, but also among the el-
derly, over 65 years of age. Serbia ranks 13th in Europe
in terms of the number of suicide(13.6/100.000 inhabi-
tants) and Vojvodina is at the top place as region in Ser-
bia (15.3/100.000 inhabitants). It is alarming that suici-
de attempts are 10-15 times more frequent, as well as
that a large number of people who have committed sui-
cide in the last month have reported in medical institu-
tions with various problems. Situations and conditions
that increase suicide risk are mental disorders and
chronic physical illness, as well as life crises, which in-
clude pandemic. Also of great importance is positive
heredity, as well as previous suicide attempts. Usually,
during crisis, number of suicide attempts and commit-
ted suicides decline, but after crisis there is lot of evi-
dence that symptoms of anxious and depressive disor-
ders increase and number of suicide attempts and com-
mitted suicides is growing up.

Cases reports: In presented case reports the rig-
ger for a suicide attempt was the current situation dur-
ing the covid-19 epidemic. One of the leading reasons
for the increase in number of attempted and committed
suicides is the unrecognition and lack of treatment of
mental disorder symptoms. Most frequently symptoms
of depression and severe anxiety result in a suicide at-
tempt. Early recognition and treatment either with psy-
cho and/or pharmacotherapy in a significant percenta-
ge can reduce the number of attempted and committed
suicides.

Conclusion: In currently pandemic and in next
period, it is necessary for medical staffto look after va-
rious, but mostly depressive and anxious symptoms in
patients, that frequently result in suicide attempt, if

Prihvaéen/Accepted 02. 07. 2020. god.

stay unrecognized and untreated. That is the best way
to prevent suicide and to improve mental health, as it is
very important for national interests.

Keywords: suicidality, pandemic, prevention.

INTRODUCTION

The definition of suicidal behavior is numerous,
but one of the most general claims: uicide represents
active or passive self-destructive act in which a person
consciously and intentionally takes his own life becau-
se of various motives." (1, 2, 3). Certainly, these moti-
ves may be psychopathological genesis, which is the
case with most patients who suffer from mental disor-
der. In addition to suicide, self-destructive behavior in-
cludes attempted suicide, planning or contemplating
suicide, as well as a self-harm behaviour.

Parasuicide is a deliberate self-harm behavior that
does not end up lethal, as opposed to suicidal intent. A
parasuicidal break is by definition a procedure with no
suicidal intention, for example, when a person takes a
higher dose of sedatives or hypnotics, without suicidal
intention at mind but with the intention of falling asle-
ep. About 50-75% people who commit suicide have
contact with medical services within a month before
committing suicide (4, 5, 6).

Suicide is considered as multidimensional pheno-
mena, while its genesis is interpreted by interplay of bio-
logical, psychological and socio-cultural factors. Nume-
rous religions, primarily Christianity, condemn suicide
and just until recently there was an explicit prohibition
on suicides being buried in Christian rites (1, 3, 4).

As a phenomenon, suicide is disengaged from so-
cial, gender, cultural and age boundaries. It manifests
itself in all climates, but records of the number of suici-
des executed and attempted vary significantly from co-
untry to country, thus making the existing statistics re-
latable (60 country in the world has statistics about sui-
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cide). A particular problem is the high number of fatal
accidents in which, retrospectively, the cause of the ac-
cident cannot be determined, as well as the number of
casualties in ccupational accidents 7, 8).

Each year, approximately 800.000 persons com-
mit suicide, other vise, every 40 second someone on
the planet die from suicide (2, 3, 9). Epidemiology data
becomes alarming as during last decade suicide present
leading cause of premature mortality in individuals be-
tween 15 to 29 years (2, 3, 10). In the reality, suicide at-
tempts are 15-20 times more frequent than committed
suicide. Statistical evidence indicate that 86% of all su-
icides are registered in underdeveloped and middle-de-
veloped countries, mainly in Eastern Europe. In elderly
category (more than 65 years), suicide rate accounts
for 14% of the world’s total mortality. In world statis-
tics the rate of suicide is 11.6 per 100,000 inhabitants.
Sex ratio (male: female) is the largest in Europe, with
the smallest difference in the Mediterranean region.
The highest number of suicides perpetrated in the male
population was recorded in Ukraine (61.1) and in the
female population in South Korea, where the number
of suicidal young women in the large population is gro-
wing (2, 3, 11, 12).

Due to WHO (World Health Organization) statis-
tics, in 2016 suicidal rate in lot of community increased.

The highest rates of more than 15/100.000 inhabi-
tants were recorded in Switzerland, Sierra Leone, Swe-
den, Republic of Korea, North, Bulgaria, Serbia, Bel-
gian, Finland, Slovenia (Table 1).

In terms of the percentage of committed suicide,
Lithuania, Russia and Belarus have reached the first
place in recent decades. Compared to the countries of
Western Europe, this data are inconsistent. It is intere-
sting that suicide rate is very high in Switzerland and it
is also surprising that Bhutan, in which the level of
community satisfaction is extremely high, also has sig-
nificance number of committed suicide (11 per
100,000 inhabitants). According to the suicide rate,
Serbia is in the 13th place in Europe. The suicide rate is
13.6 per 100,000 inhabitants according to the latest sta-
tistics (2016), but within the Republic the rates are sig-
nificantly different.

Vojvodina is still in the first place in the number of
suicides, as in previous decades, with a rate of 15.3 In
past few decades, the number of suicides in Serbia has
increased significantly, with the largest increase being
recorded in adolescence and late life.

This is alarming data indeed, giving that the num-
ber of attempted suicides is at least ten times higher.
The largest number of suicides in the period 2010-2019
was carried out in the cities with the majority Hunga-
rian population (Subotica), unlike the southern part,
where the number of suicides is significantly reduced.

Table 1. Suicide rate in the world (2016, WHO)

Total
Region S;i::ge Male |Female
per year

Igétél‘luania 31.9 58.1 9.5
4Rsuls;iga 31 559 | 94
ggklrfliine 224 | 411 | 63
123363;%7111111 207 | 278 | 13.8
Hungary 19.1 29.7 9.6
1854

géogenia 18.6 30.4 6.9
;%;lglz 18.5 260 | 114
ﬁ%;l(l)ge 177 | 239 | 117
?Iggzerland 17.2 22.0 12.4
ggrgatia 165 | 256 | 79
23(3281 Sl B B
g%nd 162 | 289 | 43
gi%land 159 | 239 | 8.1
?;;bsia 13.6 | 235 | 8.1
?Sg}sany 13.6 19.7 7.7
?fllgaria 11.5 182 | 5.1
?équtan 11.4 14.0 8.5

At greater risk for suicidal thoughts and behavior
are patients with chronic somatic or psychiatric prob-
lems, personality disorders, especially if there occur li-
fe crisis or if they are in low socio-economic situation.
At greater risk are persons with positive heredity, or
persons who have already attempted suicide.

Environmental factors that enhance the occurren-
ce of suicidal thoughts, attempts, suicide planning:
broken home, loss of a close person or social support,
loss of business or bankruptcy, easy availability of me-
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ans of committing suicide (firearms, poisons), frequent
suicides in the local community.

Socio-cultural factors that promote suicidal idea-
tion / behavior: stigmatization of help-seeking servi-
ces, unavailability of mental health and psycho-psy-
chiatric services; cultural or religious prejudices that
“call” for suicide; exposure to suicidal ideation ( net-
works, groups).

Crisis of various type present frequently a rigger
in predisposed people. One is up -to ate, health crisis in
form of covid-19 pandemic. In desperate to save peo-
ples life, lot of rules were pronounced, like police hour,
work from home, reducing social contacts. Therefore,
life became worldwide harder, especially for people
with mental disorders.

Here are presenting cases of patient with suicidal
attempts during health crisis.

Case report Nol

Patient, female, 60 years old, never came to see
psychiatrist, single, no children. Patient came in urgent
ambulance in last 4 months for her mother and her best
friend has died. She was living alone and she was em-
ployed, but during pandemic she lost her job and from
that period she felt lonely, she had insomnia, she could
not eat, whole day she was just sitting, without energy
and motivation, she could not concentrate and was
frightening about disease and finally she decided to
make a suicide. One evening patient went to the bridge,
planning to jump and dive in the river. Some people
saw her, called ambulance and police who took her in
the hospital. During examination patient was depressi-
ve, bradypsychic, with ideas of less worth, hopeless,
reluctant, failed, with strong suicidal ideation. She was
admitted in hospital. Psychopharmacs (antidepressants
and anxiolytics) were administrated, in combination to
cognitive-behavioral therapy. After 40 days patient
was dismissed from hospital, in satisfied condition,
euthymic and without symptoms of mental disorder.
The plan was that in next few months she will be with
two friends and she will work in family business one of
the friends. In the next six months patient regularly ca-
me to psychiatric control examination, remission per-
sist and she took psychopharmacs and came to visit
psychologist too.

Case report Nol

Patient, female, 20 years old, student. She was liv-
ing in flat alone and her family lived in another city.
During pandemic she decided not to go home, but in
flat she felt lonely, frighten, anxious, all the time she
was watching television and information about co-
vid-19. Last three weeks, while police hour was dis-

missed, she was frightened to go out, feeling that so-
mething terrible will happened and she experienced
4-5 panic attacks every day. Patient felt egzausted, co-
uld not sleep or eat any more. Then she decided to ma-
ke suicide as she didn see another way out from this si-
tuation. She took 30 tablets (analgetics) with half bottle
of liquor, than she changed her mind and call ambulan-
ce for help. After monitoring in urgent centre for 6 hou-
18, patient was admitted at psychiatric Clinic. She was
in satisfied condition but depressive and anxious, she
was crying and call for help. In next period, support
and CBT was administrated in combination with anti-
depressants. After three weeks patient was dismissed,
she went home to live with her family during summer
holiday. She had no longer anxiety or panic attacks,
and became euthymic. Control examination was fixed
in a week.

DISCUSSION

There are numerous interpretations trying to ex-
plain why the number of suicides in young people is ri-
sing. Among the most important is the breakup from
the traditional family, the fast way of living, the lack of
quality communication within family which should al-
low better recognition of problems in the young person
(eg. depressive disorder, substance abuse), peer violen-
ce, changing value systems, excessive expectations of
the environment from the child, etc.

In elderly, one of the leading causes of suicide is
evidently the loss of social support, loneliness, very of-
ten the comorbidity of many chronic physical illnesses
and worsening financial status. National Healthcare
system should amplify efforts to help predisposed peo-
ple, especially during actually health crisis, for better
prevention of suicide.

During various crisis, number of suicidal attempts
and committed suicide usually decline, but after crisis
suicidality has trend of increase (2, 3, 7). During actual
pandemic people spend lot of time with family but pro-
blems appears in singles or molested. It is very impor-
tant to recognize those people on time and support
them. Psychotherapy can be beneficial for clients in
various type of crisis. Usually CBT(Cognitive-Behavi-
or Therapy), REBT (Rational Emotive Behavior Ther-
apy), TA (Transactional analysis) are used by therapist,
accompanying with progressive muscle relaxation tec-
hniques, usually when depression or severe anxiety li-
es in the background of suicidal ideas (12, 13). Cogni-
tive restructuration, social skills, checking negative
thoughts, writing dairy of daily activities are some of
useful psychotherapeutic technique. When it is indica-
ted, psychopharmacs should be prescribed during and
for some period after crisis, in combination with psy-
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chotherapy. The best suicide prevention presents ade-
quate and timely recognition and treatment of commu-
nity mental disorders, the availability of medical, espe-
cially psychiatric-psychological services as well as ed-
ucation of healthcare professionals.

In all parts of the community persists necessarity
for continuous screening programs to reach as many
members as possible (students, adolescents, the unem-
ployed, employees of different qualifications).

CONCLUSION

The interpretation of the high percentage of suici-
de attempts and execution is based on the assumption
that the main problem is the non-recognition of psy-
chological problems which result in inappropriate tre-
atment since most suicide is attempted and executed by
patients who have mental disorders. In order to prevent

Sazetak

suicide it is necessary to activate and educate medical
staff of all profiles with the aim of better and timely re-
cognition of mental disorders at any age, neglect of
children, insufficient social support, identification of
problems and investing additional efforts and resour-
ces in overcoming them, but emphasizing also the edu-
cation of family members, school staff and the wider
community as well as organizing free psychological
assistance (type “Heart”).
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Uvod: Samoubistvo predstavlja veliki zdravstveni
problem od velikog znac¢aja za javno zdravlje u Srbiji. U
celom svetu poslednjih decenija broj izvrenih suicida
je u stalnom porastu. Najdramati¢niji je porast broja iz-
vrienih suicida medu adolescentima, ali 1 osobama stari-
jeg zivotnog doba, iznad 65 godina starosti. Srbija zau-
zima 13-to mesto u Evropi prema broju izvr$enih suici-
da (13,6/100.000 stanovnika), a od regiona u Srbiji, na
prvom mestu je Vojvodina (15,3/100.000 stanovnika).
Alarmantan je podatak da su pokusaji suicida 10-15 pu-
ta ¢es¢i od izvrSenih suicida, kao i da se veliki broj ljudi
koji su izvrsili suicide u poslednjih mesec dana javljao u
zdravstvene ustanove sa razli¢itim tegobama. Situacije i
stanja koja povecéavaju suicidalni rizik su mentalni pore-
mecaji, hroni¢na oboljenja, kao 1 Zivotne krize u koje
spadaju i epidemije. Takode je znacajan faktor rizika po-
zitivno hereditarno opterecenje, kao i prethodni pokusa-
jisuicida. Obi¢no, tokom trajanja krize, broj pokusanih i
izvr$enih suicida opada, medjutim, postoji dosta dokaza
da nakon njenog okoncanja dolazi do pojacane pojave
simptoma anksioznih i depresivnih poremecaja, kao i do
porasta broja pokusanih i izvr$enih suicida.
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Abstract: Introduction: It is generally accepted
that physical activity benefits every person but athletes
diagnosed with asthma face various challenges during
their training to keep the symptoms of the disease un-
der control. Prolonged exposure to agents in the envi-
ronment in which athletes train favors the development
of permanent changes in the airways. Their action leads
to permanent hyper reactivity with development of an
inflammatory response and the release of mediators
(IL-8, leucotriens, eicosanoids) that lead to damage epit-
helial cells with breaking connection between them and
consequent dysfunction of the respiratory system. This
condition is called exercise-induced asthma (EIA). This
fact is especially important for athletes who have long
endurance training. The best way to check the condition
of breathing system is with a diagnostic method which is
the ,, gold* standard- spirometry.

Aim: The point of this systematic review is to get
closer the mechanism occurrence of EIA/(exercise in-
duced bronchoconstriction)-EIB, prevalence and inci-
dence of EIA/EIB, changes of pulmonary function and
quality of life in elite athletes. We searched papers
from PubMed and Cochrane database using keywords:
‘exercise-induced asthma’, ‘athletes’, ‘spirometry’,
‘bronchoconstriction’, ‘bronchospasm’, ‘physical acti-
vity’, ‘physical training’, ‘prevalence’, ‘incidence’.
We have studied 48 scientific papers in total. Conclu-
sion: The prevalence of asthma among elite athletes,
especially endurance athletes is higher than in general
population. The explanation of this phenomenon is re-
lated to the whole mechanism of occurrence, it is still
insufficiently clarified, but one thing is for sure that

Prihvaéen/Accepted 24. 07. 2020. god.

with good disease control athletes can play and compe-
te undisturbed for many years.

Keywords: exercise-induced asthma, elite athle-
tes, mechanism of occurrence, spirometry, prevalence.

INTRODUCTION

Over the years, the definition of asthma has chan-
ged and supplemented with new knowledge. Nowa-
days, The National Institute of Health Guidelines of
Asthma defined asthma like chronic inflammatory dis-
turbance of the airways where macrophages, T-lym-
phocytes, mast cells, neutrophils, eosinophils and their
elements have notable role in the occurrence of this di-
sease (1). According to data WHO around 235 million
people have diagnosed of asthma. Daily physical activ-
ity is recommended for all individuals but athletes with
asthma confront special challenges in managing their
disease while exercise (2). According to some data, top
athletes had 17% prevalence of asthma, 10% of them
used asthma drugs, which is almost three times higher
than in general population which took participation in
the research (3). When we talk about asthma among at-
hletes, the most researchers think about exercise-indu-
ced asthma (EIA) or exercise-induced bronchocon-
striction (EIB). Exercise-induced bronchoconstriction
is manifestation of airway hyper responsivness (AHR)
and is defined like temporarily airway obstruction and
fall forced expiratory volume in first second (FEV1)
after training for at least 10% of baseline (4). The clini-
cal picture of EIA/ EIB is presented by coughing, whe-
ezing, shortness of breath or chest tightness for an ave-
rage of 5-30 minutes after exercise (5). According to
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some Swiss guidelines the diagnosis of asthma is based
on: history of respiratory system, confirmed variable
expiratory airflow limitation, positive bronchodilata-
tor reversibility test, excessive variability in twice
daily PEF over two weeks, significant increase in lung
function after four weeks of anti- inflammatory treat-
ment, positive exercise challenge test and positive
bronchial challenge test.

The objective of this handwriting is to ensure a
concise overview of the effects of exercise on develop-
ment of EIA/EIB, prevalence and incidence, their ef-
fects on lung function and quality of life at elite athletes.

MATERIAL AND METHODS

We selected substantial studies from databases of
PubMed and Cochrane. The next keywords/ Mesh
terms were used: ‘exercise-induced asthma’, ‘athle-
tes’, ‘spirometry’, ‘bronchoconstriction’, ‘physical ac-
tivity’, ‘physical training’, ‘prevalence’, ‘incidence’.
Headline, abstracts and full-text articles of possibility
useful studies were independently checked by three re-
searches. The reference lists of articles were scrutini-
zed for detecting studies which were not grabbed by
the electronic search. The study was conducted used li-
terature published up to February, 2020. We searched,
in detail, 48 scientific research papers.

Effects of exercise
on development of asthma

How the literature explained the onset of
EIA/EIB? The literature provides data for two type of
mechanism of emergence EIA/EIB, osmolar and vas-
cular hypotesis. Common to these two hypotheses is
that they lead to increased ventilation throughout phys-
ical activity which leads to lose of water and heat dur-
ing breathing. During water loss there is an increase in
extracellular fluid osmolarity, that covers bronchial
mucose, which leads to stimulation of cells to secrete
fluid in extracellular environment leading to their
shrinkage. This process is crucial in relishing the medi-
ators of inflammation and consequently causing the
contraction of the smooth muscles of the bronchial
wall (6). The vascular hypothesis involves reheating
the airways after cooling them. Throughout normal ti-
dal volume the nose functions like rebreathing organ
which warming up to 37,8° C and humidifying inspired
air. By intensifying physical activities, it intensifies
and ventilates, whereby nasal breathing stops and ven-
tilation through the mouth rises, which leads to the loss
of the heat and water through the expiration, also inten-
sive physical activity induced releasing of growth hor-
mone (GH) especially in water polo players (7, 8). Air-
way cooling causes the vagal parasympathetic reflex to

be triggered thereby causing the airway narrow (9). To-
ward to neural theories, sensory nerves can be stimula-
ted by osmotic stress and dry air causing hyperpnea re-
leasing eicosanoids which activate sensory nerves
(10). Prostaglandin D2 (PDG2) release from mast cells
also stimulate sensory nerves across DP1 receptors
(11). Increase in CysLTs and neurokin A is linked to
bronchoconstriction. Also production of MUCSAC en-
close the airway obstruction after exercise in patients
with EIB (12). According to one study which scrutini-
zed parasympathetic activity in athletes, correlation
between parasympathetic activity and PD,, . depends
on the type of sports (especially endurance sports, like
swimming) and may be influenced by the training en-
vironment or specificity of training. In addition to os-
motic and vascular theory, today’s researches believe
that oxidative stress is key to the development of bron-
choconstriction because it can make cellular damage
by oxidize membrane lipids, nuclear acid and proteins
which cause the release of inflammatory cells (13). Ac-
cording to some authors, in the USA, ozone, particula-
te matter (PM) and trichloramines in swimming pools
are the biggest pollutions to witch athletes are exposed
during training. These pollutions increase the oxidati-
ve stress provokes airway inflammation and decrease
lung function, especially in cold weather endurance at-
hletes, swimmers and ice rink athletes (14). Expose to
different allergens, PM, pollutants, cold and dry air,
their inhalation leads to damage epithelial cells break-
ing the connections between them and making inflam-
mation (15). This process resulting by relief markers of
inflammation: Clara Cell protein 16 (marker of epithe-
lial damage) and in sputum rising of: leukotriens and
IL-8 after exercise (16). Some studies found that athle-
tes like skiers and swimmers have bigger chance to de-
velop some respiratory diseases, including asthma.
Swimmers are exposed to chlorine, skiers train in dry
air environment conditions. Exposing to this type of
conditions, long time, it can cause epithelial damage,
inflammation and finally remodeling airways like in
asthma conditions (17).

Incidence and prevalence of EIA/EIB

The prevalence of EIA/EIB among elite athletes is
high especially among durability athletes. Incidence
testing is less prevalent among researches. One Swed-
ish research showed that incidence of asthma diagno-
sed by physician was 61.2 per 1000 person-years, more
common to the female population, in those with a fami-
lial predisposition to asthma and in all those whom
wheezing is the most common symptom (18). With a
prevalence of about 8%, asthma is the most represen-
ted chronic disorder that occurs in Olympians, especi-
ally those who play endurance sport (19). Some data
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have shown that intense physical activity in Olympians
leads to an increase in the number of asthma suffers, ri-
ses bronchial hyperactivity, leads to an increase in re-
spiratory infections and impaired immune response. A
large study conducted on 659 Italian Olympians who
participated in the Summer and Winter Olympics in the
period from 2000. to 2012. showed the following data:
the number of asthma athletes who participated in the
Olympic games in Sidney in 2000. was 11.3%, and in
Beijing in 2008. it was 17.2%. The total prevalence for
the examined period was 14.7% (20). There is also a
higher prevalence of cross country skiers compared to
general population, 23% of them have been diagnosed
with asthma and 25% use asthma medications. This is
almost twice as much as in the examined, general pop-
ulation (21). In relation to athletes who train enduran-
ce, some elite athletes evolved asthma or air-hyper re-
sponsive ( AHR) late in their sports careers. A key fac-
tor was the quality of the inhaled air, which may be det-
rimental but not observed in athletes in every Olympic
discipline eg. the use of 42 adrenoceptor agonists has
been reported in 10% of rowers (19).

Lung function

Spiro metric examination of lung function provi-
des an insight into the differences in the examined pa-
rameters in athletes who compete in different discipli-
nes. Spirometry results, in athletes who examine, are
most often described by comparing the following para-
meters: vital capacity (VC), forced expiratory volume
in 1sc (FEV1), forced vital capacity (FVC), relation-
ship FEV1/FVC, peak expiratory flow (PEF) and max-
imum voluntary ventilation (MVV) (22,23). FEV1 is
consider to be a priority indicator of pulmonary func-
tion while PEF is less reproducible and refined (24).
One study confirmed that fact, measuring FEV1 i PEF
among athletes and control group and made conclusion
that FEV 1 are changeable in exercise training while the
values of PEF did not have significant role in both of
testing group (25). Constant physical activity during
which endurance exercises are emphasized leads to
permanent changes in spirometry parameters. This em-
phasizes the need to consider the development of diffe-
rent breathing patterns in different sports (26). Accord-
ing one study the elite athletes showed the significance
in spirometry results. They discovered that the values
of FVC, FEV1, MVV and VC were higher in water po-
lo players then the other sports, the value of PEF was
higher in basketball player than in handball player
(27). That athletes who play endurance sports have sig-
nificant changes in spirometry parameters is also
shown by a study where swimmers recorded higher va-
lues of VC, FEV1, FVC, FEV1/FVC when compared
to the parameters of football players and control group

(28). Contrary to the above, by searching the literature,
data can be obtained that there was no significant diffe-
rence in spirometric evaluation between aerobic, anae-
robic and control group. Diffusing capacity for carbon
monoxide (DLCO) like the most valuable clinical test
for the pulmonary function comparing with transfer
coefficient for carbon monoxide (KCO) did not sho-
wed the statistical difference between mentioned gro-
ups (29). In one study, they compared respiratory para-
meters of aerobic and anaerobic athletes and control
group with values of maxima oxygen consumption
(VO2max) and made conclusion that there were no sta-
tistical difference between compared groups. Their
conclusion was that physical activity improves respira-
tory function and VO2max, especially the aerobic type
of training (30). Since it is hypertension the most com-
mon disorders of cardiovascular system, some authors
have examined the effect of high blood pressure on ex-
ercise capacity. Their results showed that during the
exercise there is a decrease in maximal oxygen con-
sumption (VO2max), heart rate reserve (HRR) and
ventilatory anaerobic threshold (VAT) in groups of
sportsmen with high normal blood pressure (HNBP)
and in hypertensives after adjustment of ages, body fat
lining and type of sports activity (31).

Quality of life

Researchers believe in fact that asthmatics tolera-
te physical activity well and no study has shown other-
wise, which could be proven in reached enormous suc-
cess and playing elite sports (32). The quality of life at
elite and endurance athletes depends on marginal per-
formance benefits to reach the highest possible compe-
titive positions. With certain pharmacological and
non-pharmacological treatments, symptoms that wo-
uld interfere with the performance of athletes can be
prevented and treated, as well as reduced mortality and
morbidity rates (15).

CONCLUSION

The prevalence of asthma among elite athletes,
and especially those involved in endurance sports (wa-
ter polo, swimming) is significantly higher than in the
general population. Constant exposure to agents in en-
vironments where athletes exercise throughout frequ-
ent training and their inhalation leads to hyper reactiv-
ity of the respiratory mucosa which is accompanied by
frequent inflammation and disruption of the structure
of the bronchial tree. The entire pathophysiological
mechanism is reflected in changes in spirometry para-
meters that are significantly higher among endurance
athletes. The mechanism of EIA is significantly more
complex and still insufficiently clarified. In the future,
more researches should be conducted related to the
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mechanism of occurrence, monitoring of spirometry
parameters and quality of life of athletes during their
careers and after that, in retirement.
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Uvod: Opste je prihvacen stav da je fizicka aktiv-
nost korisna svakom pojedincu, ali sportisti sa dijagno-
stikovanom astmom se suo¢avaju sa raznim izazovima
tokom treniranja da bi odrzali simptome pod kontro-
lom. Dugotrajno izlaganje faktorima iz okruZzenja u
kom treniraju dovodi do trajnih promena na disajnim
putevima. Njihovim dugotrajnim delovanjem dolazi
do hiperreaktivnosti disajnih puteva sa poslediénim
izazivanjem zapaljenskog odgovora i oslobadanjem
medijatora zapaljenja (IL-8, leukotrieni, eikosanoidi)
koji dovode do ostecenja epitelnih ¢éelija, izazivajuéi
prekid konekcija medu njima, sa posledi¢nim razvo-
jem disfunkcije respiratornog sistema. Ovo stanje se
naziva naporom izazvana astma. Ova ¢injenica je po-
sebno vazna kod sportista koji se bave sportovima iz-
drzljivosti. Spirometrija, kao suverena metoda, pred-
stavlja ,,zlatni standard” za procenu funkcije respira-
tornog sistema. Cilj naSe studije je bio da razjasnimo
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Abstract: lodine can be obtained by consumption
of the foods that include it or to which it is added. lodi-
ne-induced hyperthyroidism, also known as Jod-Base-
dow Syndrome, usually rise in the cases of an underly-
ing thyroid disease, such as autoimmune thyroid disea-
se, latent Graves disease, non toxic diffuse or nodular
goiter or previous thyroid surgery. lodine-induced
hyperthyroidism is frequently self-limited with a pe-
riod of 1-18 months after the discontinuanceation of
iodine supply/replation. The prognosis is frequently
favorable, the majority returns to the baseline hormo-
nal status. The long term outcomes of Jod-Basedow ef-
fects remain unknown due to the scarcity of phenome-
non. Nonetheless, it is remarkable that treatment, de-
voted to the underlying thyroid diseases, should be ad-
dressed after resolution of the acute episode. Further-
more, an interprofessional health care team must serve
and officiate not only to treat iodine-induced hyper-
thyroidism, but also to concern themselves actively in
prophylaxis.

Key words: lodine; Hyperthyroidism; Jod-Base-
dow; Thyroid; Endocrine Surgery; Thyroidology.

IODINE-INDUCED
HYPERTHYROIDISM

Iodine can be obtained by consumption of the fo-
ods that involve it or to which it is annexed. Dietary io-
dine is absorbed from stomach and duedonum in the
rate of > 90% as iodide and rapidly distributed in the
extracellular fluid, transported to the thyroid gland by
sodium/iodide symporter with a gradient of 25-50 ti-
mes of plasma. The recommended minimum daily in-
take of iodine is 150 pg for nonpregnant adults, > 12

Prihvaéen/Accepted 30. 07. 2020. god.

years; 220 to 250 pg for pregnants; 290 pg for lactating
women, and 90 pg to 120 pg for children, 0-59 months
and 6-12 years, respectively (1).

The prevalence of hyperthyroidism that has been
reported subsequent to the iodine administration is
1-20%, while the higher frequency, 10-20%, appears in
the individuals with nodular goiter living in the areas
of'iodine deficiency (2, 3). lodine-induced hyperthyro-
idism, also known as Jod-Basedow Syndrome, scar-
cely occurs in cases in the absence of an underlying
thyroid disease like autoimmune thyroid disease, pre-
vious thyroid surgery, latent Graves disease, and non-
toxic diffuse or nodular goiter (4-8). The autonomy of
underlying areas within the thyroid gland leads to
thyrotoxicosis and the autonomous areas generate the
thyroid hormones independently of normal regulatory
mechanisms as exogenonous iodine supply is augmen-
ted usually by iodinated contrast media used in conjun-
ction with computed tomography scans, angiography,
and various other imaging studies, or by intake of io-
dinated antiseptic solutions, and oral supplements (5,
9). A subclinic hyperthyroidism before iodine supply
may exist in such cases (3).

In general, iodine-induced hyperthyroidism 1is
self-limited with a period of 1-18 months after cessa-
tion of iodine administration. The preliminary treat-
ment modality of iodine-induced hyperthyroidism is 1)
discontinuation of iodine administration, ii) abstaining
from further exposure and iii) administration of a be-
ta-adrenergic antagonists, such as atenolol 25-50
mg/day, as an initial dose, to diminish the symptoms of
hyperthyroidism (10). Administration of a thionamide
may expedite the recovery (11). Methimazole, possess-
ing long duration of action, allowing for once-daily do-
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sing, quicker efficacy and lower incidence of side ef-
fects, is recommended while the relevant symptoms
are severe or prolonged (> 1 month) as starting dose of
10-20 mg/day. Corticosteroid theraphy is suggested to
accelerate the return of thyroid hormones to their nor-
mal ranges. In case, anti-thyroid drugs fail to attenuate
thyroid hormone production, providers may regard to
prescribe lithium, owing to its inhibitory impacts on
the thyroid gland (5).

The prognosis is frequently affirmative, the majo-
rity of the cases returns to the baseline thyroid status.
The complications of iodine-induced hyperthyroidism
are consist permanent hyperthyroidism, thyroid storm,
and atrial fibrillation (5). The longterm outcomes of io-
dine-induced hyperthyroidism, Jod-Basedow Effect,
remain unknown because the phenomenon is rare. Ho-
wever, appropriate treatment leads to good outcomes
in Thyroidology. Nevertheless, some cases may requi-
re the longterm treatment with antithyroid drugs and
beta-blockers. Against all odds it is noteworthy that
treatment of the underlying thyroid diseases should be
addressed after resolution of the acute episode of
Jod-Basedow Syndrome. In addition, the interprofessi-
onal health care team must serve and officiate not only
to treat iodine-induced hyperthyroidism but also to

Sazetak

concern themselves, actively in the relevant prophyla-
xis (5).
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Jod se moze uneti hranom koja ga sadrzi ili kojoj je
dodat. Jodom izazvan hipertireoidizam, takode poznat i
kao Jod-Basedow Sindrom, obi¢no se javlja u slu¢ajevi-
ma ve¢ prisutne bolesti Stitaste zlezde, kao $to su autoi-
muna bolest $titaste Zlezde, latentna Graves-ova bolest,
netoksi¢na difuzna ili nodularna gusavost ili prethodna
operacija §titaste Zlezde. Jodom izazvan hipertireoidizam
je Cesto samolimitirajuci tokom perioda 1-18 meseci na-
kon prekida unosa joda. Prognoza je ¢esto povoljna, veci-
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TroSkovi pripreme rada

Svi autori radova, imaju obavezu da pre nego §to
dobiju potvrdu da ¢e rad biti objavljen u Sanamedu, iz-
vrie uplatu za pokri¢e dela troskova Stampe koja za
autora rada iznosi 2500 dinara, a za koautore po 1500
dinara, za svaki prihvaéeni rad. Za autora rada iz ino-
stranstva naknada za §tampanje iznosi 40 eura (u dinar-
skoj protivrednosti po kursu na dan uplate), a za koau-
tore 20 eura. Dodatno ¢e biti napla¢ena svaka stranica

na kojoj se nalaze slike u boji, po ceni od 30 eura; crno
bele slike se ne naplacuju.

Za sva dalja uputstva i informacije kontaktirajte
Urednistvo.

Napomena. Rad koji ne ispunjava uslove ovog uput-
stva ne moZe biti upucen na recenziju i bi¢e vracen autori-
ma da ga dopune i isprave. Pridrzavanjem uputstva za pi-
sanje rada za SANAMED znatno ¢e se skratiti vreme celo-
kupnog procesa do objavljivanja rada u ¢asopisu, $to ¢e
pozitivno uticati na kvalitet i redovnost izlazenja svezaka.
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