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ABSTRACT

Pulmonary arteriovenous malformation is a rare disorder
of pulmonary vascularization. We are going to describe the
case of recurring hemoptysis with a patient who was
diagnosed late with pulmonary AV malformation. The 68-year-
old patient was hospitalized for the fourth time in the Clinic for
Pulmonology, Clinical Center of Kragujevac due to recurring
hemoptysis. Bronchoscopy was conducted which showed no
signs of bleeding nor new changes in the bronchial lumen.
MSCT of the chest eliminated the possibility of bronchiectasis
as the cause for hemoptysis. Chest MSCT was repeated, and it
was without evolutionary aspect when compared to the
previous one. In April 2019, at the Military Medical Academy
in Belgrade, the patient had bronchoscopy performed, the
results were normal, and the examination was completed with
exploration, along with selective angiography, where AV shunt
could be seen on the lefi side. Since the diameter of the left
bronchial artery was less than 2 mm, it was not possible to
place the micro-catheter and do embolization, but hemostasis
was done by manual compression, which lasted for 10 minutes.
After six months of follow-up examinations, no complications
were registered with the patient. The method of choice for
diagnosing PAV malformation is bronchial angiography, while
other chest radiographic methods are not reliable.
Embolization is the method of choice for treating this disorder:
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INTRODUCTION

Hemoptysis occurs with the frequency of 0.1% with
outpatients and 0.2% with in inpatients (1). They are more
frequent in cases of lung inflammation in relation to
malignant lung tumors (25.8 vs. 17.4%) (2). Vascular
blood vessels malformations occur in only 0.2% of
patients with hemoptysis (2). Pulmonary arteriovenous
malformation (PAVM) is a rare disorder of pulmonary
vascularization (3). The disorder reflects in the abnormal
communication between the pulmonary artery and veins
that ultimately leads to the right-to-left shunt which causes
the fall in arterial blood oxygenation (4). The etiology of
this disease is usually congenital; however, they may be
acquired in certain conditions, such as mitral stenosis,
schistosomiasis, tuberculosis, trauma, and metastatic

SAZETAK

Plucne arteriovenske malformacije redak su poremecaj
pluéne vaskularizacije. Opisacemo uzrok rekurentnih
hemoptizija kod bolesnika kod kog je dijagnostikovana AV
malformacija u kasnom Zivotnom dobu. Bolesnik star 68
godina cetiri puta je hospitalizovan u Klinici za pulmologiju
Klinickog centra Kragujevac zbog rekurentnih hemoptizija.
Bronhoskopskim pregledom nisu uoceni znaci krvarenja, niti
novotvorina u lumenu bronha. MSCT grudnog kosa nije
pokazao bronhiektazije kao moguci uzrok hemoptizija.
Kontrolni MSCT grudnog kosa bio je bez evolutivnosti u
odnosu na prethodni. Aprila 2019. godine u
Vojnomedicinskoj akademiji u Beogradu ponovljena je
bronhoskopija, ¢iji je nalaz bio uredan, a pregled je zavrsen
eksploracijom. Ucinjena je selektivna angiografija i uocen
levostrani AV Sant. S obzirom na to da je dijametar leve
bronhijalne arterije bio manji od 2 mm, nije bilo moguce
plasirati mikrokateter radi embolizacije. Hemostaza je
ucinjena manualnom kompresijom u trajanju od 10 minuta.
Nakon Sestomesecnog pracenja nisu bile registrovane
komplikacije kod bolesnika. Metod izbora za dijagnozu
pluénih  arteriovenskih malformacija je bronhijalna
angiografija, dok druge radiografske metode nisu pouzdane.
Embolizacija je metod izbora za lecenje ovih poremecaja.

Kljuéne vreci: pluca, hemoptizije, arteriovenske

malformacije

thyroid carcinoma. Clinically and radiologically, the
disorder can be simple or complex and it is usually
connected to genetic telangiectasia (3). We are going to
describe a case of recurring hemoptysis with a patient who
was diagnosed late with pulmonary AV malformation;
however, in our case after a meticulous search, no cause
was identified.

THE CASE

The 68-year-old patient was hospitalized for the fourth
time in the Clinic for Pulmonology, Clinical Center of
Kragujevac due to recurring hemoptysis. She was first
hospitalized due to similar problems in August 2014.
Bronchoscopy was conducted which showed no signs of
bleeding nor new changes in the bronchial lumen. MSCT
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of the chest eliminated the possibility of bronchiectasis as
the cause for hemoptysis. Following that, there were two
more hospitalizations due to mild hemoptysis which were
treated conservatively.

The previous hospitalization happened in January
2017 following the expectoration of 2 dc of bright red
blood. MSCT of the chest was repeated which showed
individual subpleural bullous changes, right on the level of
the medial lobe subpleural two micronodular lesions and
three more similar lesions on the level of lower lobe, two
in the anterobasal segment and one laterobasal as well as
one laterobasal to the left — the multiplanar reconstruction
showed that all lesions had a striped form without a
significant post-contrast density enhancement — featuring
adhesions; while the liver examination showed individual
cysts of up to 10 mm size. Other CT results were normal.
Moreover, the gastroenterological examination was
conducted, EGDS was normal. At the admission
28/03/2019, the patient claimed that one day prior to the
hospitalization she had coughed up about 2dl of bright red
blood.

Other problems she claimed to had had included
coughing, the feeling of uneasiness in the chest; she
denied febrility and problems with breathing. She was
examined by a surgeon and an ENT specialist. The
findings were normal. Since the problems continued, the
patient was referred to a pulmonary specialist the next day
and she was hospitalized. Personal history showed she had
previously been treated for arterial hypertension and
osteoporosis. She was allergic to penicillin.

At the admission, the following vital signs were
documented: BP 120/80 mmHg, fr: 60/min. Laboratory
test showed WBC 7.11 x 10%/1; Er 4,31 x 10'% /I; Hgb 128
g/l; Het 38%; MCV 88,5 fL; PLT 238x10%/1; INR 1,10;
aPTT 26,9 s; D Dimer 0,20 ng/ml. The values of bilirubin,
hepatogram, glycemia, nitrogenous substances, ionograms
and inflammation parameters were within the reference
range. When arterial blood was analyzed in room air, light
hypoxemia was detected in gas analysis (pO2-9,2, kPa;
pCO2-5,7 kPa; pH-7,44; HCO3-28.,4; Sa02-94%). On PA
lung radiography in the pulmonary parenchyma, there was
a basally emphasized vascular drawing without other
pathological changes. Echocardiographic finding was
normal, without enlargement of the right heart cavities and
without indirectly assessed elevated pressure in the
pulmonary artery.

Chest MSCT was repeated, and it was without
evolutionary aspect when compared to the previous one
from February 2017. Having in mind the clinical picture
and diagnostically excluded inflammatory, malignant and
thromboembolic diseases, the patient was referred to
selective bronchial angiography.

In April, at the Military Medical Academy in Belgrade,
the patient had bronchoscopy performed, the results were

normal, and the examination was completed with
exploration, along with selective angiography, where AV
shunt could be seen on the left side (Figure 1). Since the
diameter of the left bronchial artery was less than 2 mm, it
was not possible to place the micro-catheter and do
embolization, but hemostasis was done by manual
compression, which lasted for 10 minutes. After six
months of follow-up examinations, no complications were
registered with the patient.

=

Figure 1. Selective bronchial angiography
DISCUSSION

PAV malformation is a rare disorder with an incidence
of 2-3 per 100,000 people (5), more common among
female patients (5). The ratio of men and women varies
from 1:1.5 to 1:1.8 in various reports (6). The first
presentation varies from infant to 70 years of age, but it is
most commonly diagnosed in the first 30 years of life (6).
Our patient is female, and the first presentation of disease
was manifested when she was 64 years old. In more than
80% of the cases, PAV malformation is of congenital
origin and acquired PAV does not occur very often. The
causes of acquired PAV are: chest trauma, surgery,
cirrhosis of the liver, metastatic carcinomas and infections
(7). Presentation is also possible with complications such
as cerebral embolism and brain abscesses with an
incidence of 10-19% (8) and up to 40% according to some
authors (6). The risk of cerebrovascular complications is
greater when the diameter of the pulmonary artery is > 3
mm. Malformation can be manifested in a form of
individual or multiple changes. Individual malformations
occur with incidence of 42-74%, while multiple
malformations occur in 8% out of 20% of the cases. The
most common location is the lower right lobe, in
individual changes.

Our patient had acquired PAV malformation which was
most probably caused by earlier infections. This
malformation was individual and it was localized in lower
left lobe, and cerebral-vascular complications were not
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recorded, most probably because of the small dimeter of
the pulmonary artery. PAV malformation can cause right-
to-left shunt which, if it is small, goes without symptoms.
Almost 50% of the patients are without symptoms or have
hemoptysis as the first symptom (5). Symptoms develop
when 20% of total blood volume goes through right-to-left
shunt. The fall of oxygenation causes hypoxemia,
cyanosis and dyspnea (5). With our patient, the first
presentation of AV malformation was hemoptysis, while
right-to-left shunt was not developed, due to small
diameter of pulmonary artery. This malformation can
cause severe complications with untreated patients,
morbidity is in the range of 26-33%, whereas mortality is
from 8 to 16% (9).

The method of choice for diagnosing PAV
malformation is bronchial angiography, while other chest
radiographic methods are not reliable (5). Embolization is
the method of choice for treating this disorder.

ABBREVIATIONS

aPTT-activated partial thromboplastin time
AV-arteriovenous (malformation)
BP-blood pressure
EGDS-esophagogastroduodenoscopy
Er-erythrocytes

HCO3-bicarbonates

Hct-hematocrit

Hgb-hemoglobin

INR-international normalized ratio
MSCT-medium-multislice cell volume
PAVM-pulmonary arteriovenous malformation
pCO2-partial pressure of carbon dioxide
pH-concentration of hydrogen ions
PLT-platelets

pO2-partial pressure of oxygen
Sa02-blood oxygen saturation

WBC- white blood cells
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INSTRUKCIJE AUTORIMA ZA PRIPREMU RUKOPISA

MEDICINSKI CASOPIS objavljuje na srpskom i
engleskom jeziku originalne naucne i strucne Clanke, prikaze
slucaja, revijske radove, pisma uredniku, prikaz objavljenih
knjiga i druge sadrzaje iz medicine i srodnih nauka.
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Rukopise treba pripremiti u skladu sa "Recommendations
for the Conduct, Reporting, Editing and Publication of
Scholarly Work in Medical Journals" (www.icmje.org) koje je
propisao Medunarodni komitet izdavaca medicinskih ¢asopsa.

Originalni rukopisi ¢e biti prihvaceni podrazumevajuci da
su poslati samo MEDICINSKOM CASOPISU. Rukopisi koji
su prihvaceni za stampu postaju vlasniStvo MEDICINSKOG
CASOPISA i ne mogu se publikovati bilo gde bez pismene
dozvole izdavaca i glavnog urednika. MEDICINSKI
CASOPIS ne objavljuje rukopise koji sadrze materijal koji je
ve¢ bio objavljivan na drugom mestu, izuzev ako je u pitanju
sazetak od 400 reci najviSe. Podneti radovi podlezu
nezavisnim, anonimnim recenzijama.

Rukopis

Rukopisi se podnose u elektronskoj formi putem
sistema ASEESTANT (SouthEast European Journals
Production Assistant) pristupom na link
http://aseestant.ceon.rs/index.php/mckg/login a  samo
izuzetno na e-mail adresu Casopisa. Rukopis treba da bude
pripremljen kao tekstualna datoteka (Word for Windows),
veli¢ine A4 sa dvostrukim proredom (ukljucujudi reference,
tabele, legende za slike i fusnote) i sa marginama 2 ili 2,5 cm.
Slozeni graficki prilozi (grafikoni, slike) mogu da se priloze
kao posebni, dopunski fajlovi.

Rukopis originalnog rada mora biti organizovan na
sledeci nacin: naslovna strana na srpskom jeziku, saZetak na
srpskom jeziku, naslovna strana na engleskom jeziku, apstrakt
na engleskom jeziku, uvod, bolesnici i metode/ispitanici i
metode/materijal i metode, rezultati, diskusija, literatura,
tabele, slike, legende za i slike. Ako je potrebno zahvalnost,
napomene i konflikt interesa upisati na stranicu iza diskusije.
Struktura glavnog teksta drugih tipova rukopisa (pregledi,
prikazi slucajeva, seminari i drugo) se formira kako je
primenljivo.

Svaki deo rukopisa (naslovna strana, itd.) mora poceti na
posebnoj strani. Sve stranice moraju biti numerisane po
redosledu, poc¢ev od naslavne strane.

Obim rukopisa. Celokupni rukopis rada, koji ¢ine
naslovna strana, kratak sadrzaj, tekst rada, spisak literature,
svi prilozi, odnosno potpisi za njih i legenda (tabele, slike,
grafikoni, sheme, crtezi), naslovna strana i sazetak na
engleskom jeziku, treba najviSe da iznosi za originalni rad,
saopStenje, rad iz istorije medicine i pregled literature od

5.000 do 7.500 reci, a za prikaz bolesnika, rad za praksu,
edukativni ¢lanak od 3.000 do 5.000 reci; ostali radovi mogu
imati od 1.500 do 3.000 reci; ostali prilozi mogu imati do 1.500
reci.

Sva merenja, izuzev krvnog pritiska, moraju biti izrazena
u internacionalnim SI jedinicama, a ako je neophodno, i u
konvencionalnim jedinicama (u zagradi). Za lekove se moraju
koristiti genericka imena. Zasti¢ena imena se mogu dodati u
zagradi.

Naslovna strana

Naslovna strana sadrzi naslov rada, puna prezimena i
imena svih autora, naziv i mesto institucije u kojoj je rad
izvrsen, zahvalnost za pomo¢ u izvr$enju rada (ako je ima),
objasnjenje skracenica koje su koriséene u tekstu (ako ih je
bilo) i u donjem desnom uglu ime i adresu autora sa kojim ¢e
se obavljati korespondencija.

Naslov rada treba da bude sazet, ali informativan.

Ako je bilo materijalne ili neke druge pomo¢i u izradi
rada, onda se moze sazeto izrec¢i zahvalnost osobama ili
institucijama koje su tu pomo¢ pruZzile.

Treba otkucati listu svih skracenica upotrebljenih u tekstu.
Lista mora biti uredena po azbu¢nom redu (ili abecednom,
ako se koristi latinica) pri ¢emu svaku skracenicu sledi
objasnjenje. Uopste, skracenice treba izbegavati, ako nisu
neophodne.

U donjem desnom uglu naslovne strane treba otkucati
ime i prezime, telefonski broj, broj faksa i tacnu adresu autora
sa kojim ce se obavljati korespodencija.

Stranica sa saZetkom

Sazetak sadrzi do 250 reci. Za radove sa originalnim
podacima (originalni nauc¢ni rad, strucni rad i dr.) sazetak
treba da je strukturisan sa slede¢im paragrafima: cilj, metode,
rezultati, zakljucak. Za ostale tipove radova (pregledni
¢lanak, pregled literature i dr.) sazetak se dostavlja kao
jedinstveni paragraf. Na kraju saZetka navesti najmanje 3
kljucne reci, prema terminima datim u MESH Kklasifikaciji.

Stranica sa saZetkom na engleskom jeziku

Treba da sadrzi pun naslov rada na engleskom jeziku,
kratak naslov rada na engleskom jeziku, naziv institucije gde
je rad uraden na engleskom jeziku, tekst sazetka na
engleskom jeziku i klju¢ne reci na engleskom jeziku.

Stranica sa uvodom

Uvod treba da bude sazet i da sadrzi razlog i cilj rada.

Bolesnici i metode/materijal i metode

Treba opisati izbor bolesnika ili eksperimentalnih
zivotinja, ukljucujuéi kontrolu. Imena bolesnika i brojeve
istorija ne treba koristiti.

Metode rada treba opisati sa dovoljno detalja kako bi
drugi istrazivaci mogli proceniti i ponoviti rad.




Med. ¢as. 2020; 54(3): 123-126.

Kada se piSe o eksperimentima na ljudima, treba priloZiti
pismenu izjavu u kojoj se tvrdi da su eksperimenti obavljeni
u skladu sa moralnim slandardima Komiteta za eksperimente
na ljudima institucije u kojoj su autori radili, kao i prema
uslovima Helsinske deklaracije. Rizi¢ne procedure ili
hemikalije koje su upotrebljene se moraju opisati do detalja,
ukljucujuci sve mere predstroznosti. Takode, ako je radeno
na zivotinjama, treba priloZiti izjavu da se sa njima postupalo
u skladu sa prihvacenim standardima.

Treba navesti statisticke metode koje su koris¢ene u
obradi rezultata.

Rezultati

Rezultati treba da budu jasni i sazeti, sa minimalnim
brojem tabela i slika neophodnih za dobru prezentaciju.

Diskusija

Ne treba Ciniti obiman pregled literature. Treba
diskutovati glavne rezultate u vezi sa rezultatima objavljenim
u drugim radovima. Pokusti da se objasne razlike izmedu
dobijenih rezultata i rezultata drugih autora. Hipoteze i
spekulativne zakljucke treba jasno izdvojiti. Diskusija ne
treba da bude ponovo iznoSenje zakljucaka.
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Reference se u tekstu oznacavaju arapskim brojevima u
zagradama. Brojeve dobijaju prema redosledu po kome se
pojavljuju u tekstu. Personalna pisma i neobjavljeni rezultati
se ne citiraju, ali se mogu pomenuti u tekstu u zagradi.
Skradenice imena cCasopisa treba naciniti prema
skraenicama koje se koriste u PubMed/MEDLINE-u.
Reference treba navoditi na sledeci nacin:
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Podaci sa interneta

Citirati samo ako je neophodno na sledeci nacin: autor
(ako je poznat), naslov sadrzaja, grad u kome je sediste
autora/vlasnika internet stranice/sadrzaja, naziv autora/
vlasnika internet stranice/sadrzaja, godina kreiranja internet
stranice/sadrzaja i internet adresa (u zagradi). Podatke o
autoru/vlasniku preuzeti iz rubrike kontakt ili odgovarajuce.

Autori su odgovorni za ta¢nost referenci.

Tabele

Tabele se kucaju na posebnim listovima, sa brojem tabele
i njenim nazivom iznad. Ako ima kakvih objasnjenja, onda se
kucaju ispod tabele.

Slike i legende za slike

Sve ilustracije (fotografije, grafici, crtezi) se smatraju
slikama i oznacavaju se arapskim brojevima u tekstu i na
legendama, prema redosledu pojavljivanja. Treba koristiti
minimalni broj slika koje su zaista neophodne za
razumevanje rada. Slike nemaju nazive. Slova, brojevi i
simboli moraju biti jasni, pro-porcionalni, i dovoljno veliki da
se mogu reprodukovati. Pri izboru veliine grafika treba
voditi racuna da prilikom njihovog smanjivanja na Sirinu
jednog stupca teksta nece doci do gubitka Citljivosti. Legende
za slike se moraju dati na posebnim listovima, nikako na
samoj slici.

Ako je uvelicanje znacajno (fotomikrografije) ono treba
da bude naznaceno kalibracionom linijjom na samoj slici.
Duzina kalibracione linije se unosi u legendu slike.

Treba poslati dva kompleta slika, u dva odvojena koverta,
zaSticene tvrdim kartonom. Na pozadini slika treba napisati
obi¢nom olovkom prezime prvog autora, broj slike i strelicu
koja pokazuje vrh slike.

Uz fotografije na kojima se bolesnici mogu pre-poznati
treba poslati pismenu saglasnost bolesnika da se one objave.

Za slike koje su ranije ve¢ objavljivane treba navesti tacan
izvor, treba se zahvaliti autoru, i treba priloziti pismeni
pristanak nosioca izdavackog prava da se slike ponovo
objave.

Pisma uredniku

Mogu se publikovali pisma uredniku koja se odnose na
radove koji su objavljeni u MEDICINSKOM CASOPISU, ali
i druga pisma. Ona mogu sadrzati i jednu tabelu ili sliku, i do
pet referenci.

Propratno pismo. Uz rukopis obavezno priloziti pismo
koje je potpisao korespondirajuéi autor, a koje treba da
sadrzi: izjavu da rad prethodno nije publikovan i da nije
istovremeno podnet za objavljivanje u nekom drugom
Casopisu, te izjavu da su rukopis procitali i odobrili svi autori
koji ispunjavaju merila autorstva. Takode je potrebno
dostaviti kopije svih dozvola za: reprodukovanje prethodno
objavljenog materijala, upotrebu ilustracija i objavljivanje
informacija o poznatim ljudima ili imenovanje ljudi koji su
doprineli izradi rada.

Napomena. Rad koji ne ispunjava uslove ovog uputstva
ne moze biti upucen na recenziju i bie vra¢en autorima da
ga dopune i isprave. Pre Stampanja prihvacenog rada svaki od
autora mora da dostavi izjavu o radu i prenosu izdavackih
prava, svojeru¢no potpisanu i datiranu, u skladu sa
uputstvima uredniStva. Autori snose odgovornost za stavove
u svom radu. Srpsko lekarsko drustvo Okruzna podruznica
Kragujevac odri¢e svaku odgovornost za eventualnu Stetu
nastalu upotrebom informacija publikovanih u Medicinskom
casopisu.




