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RELEVANCE OF THE HIPPOCRATIC OATH TODAY

ZNACAJ HIPOKRATOVE ZAKLETVE DANAS

Artur BJELICA®?

Summary

A selection of writings on the Hippocratic Oath, with a variety
of opinions, has been critically reviewed. The aim of this article
was a comparative analysis of the contents of the two most wide-
ly known versions of the Oath, namely ‘Classic Version’ — Edel-
stein’s translation from Greek to English, and ‘Modern Version’
— Lasagna’s modification of the former version. Some attention
has also been paid to several texts composed in a similar vein to
the Hippocratic Oath. This short review of the pertinent literature
shows that opinions about its relevance range from warm ap-
proval to total disapproval. A number of pros and cons were
discussed, and our own preferences were clearly stated. The fact
that the tradition, in which graduate medical students take some
version of the Hippocratic Oath, is nurtured at (almost) all med-
ical schools over the world supports an affirmative answer to the
question posed in the title of the article.

Key words: Hippocratic Oath; Ethics, Medical; Codes of Ethics;
History of Medicine; Attitude; Social Values; Manuscripts, Medical
as Topic; Translations

Introduction

The body of literature on the Hippocratic Oath is
so large to make an ever-growing library. Although
written some twenty five centuries ago, it 1s still a sub-
ject of numerous writings of medical scholars, which
can be easily evidenced by Googling, It is sufficient to
type “Hippocratic Oath”, and the omniscient Google
will find almost half a million hits. This number is
related only to the amount of relevant information
available in English. If we assume that the bibliography
in other sixty languages into which the Hippocratic
Oath has been translated [1] is also significant, the size
of this virtual library becomes really impressive. How-
ever, we are going to stay only in the “English Reading
Room”, i.e. we will focus our attention solely on sourc-
es available in English.

SaZetak

U radu se daje kriticki prikaz izabranih tekstova u kojima se refle-
ktuju razli¢ita misljenja o Hipokratovoj zakletvi. Okosnicu rada ¢ini
uporedna analiza sadrzaja dveju najpoznatijih verzija Zakletve, to
jest,klasicne verzije — Eldelstejnovog (Edelstein) prevoda sa grékog
jezika na engleski i ,,moderne verzije* — modifikacije prethodne
verzije koju je uradio Lazanja (Lasagna). Odredena paznja je
posvecena i jednom broju tekstova koji su takode napisani u duhu
Hipokratove zakletve. Ovaj kratak osvrt na najistaknutije izvore iz
literature koji su posveceni razmatranoj problematici pokazuje da
se misljenja o znacaju Zakletve krecu od svesrdnog odobravanja do
potpunog odricanja. Diskusija obuhvata neke od ,,za* 1,,protiv* ar-
gumenata, uz jasno izraZene vlastite stavove o njima. Cinjenica da
tradicija, u kojoj diplomirani studenti medicine iskazuju svoju
privrzenost nekoj od verzija Hipokratove zakletve se praktikuje u
(skoro) svim Skolama medicine Sirom sveta, podrzava potvrdan
odgovor na pitanje postavljeno u naslovu ovoga rada.

Kljuéne reéi: Hipokratova zakletva; medicinska etika; eticka
nacela; istorija medicine; stavovi; drustvene vrednosti; medicinski
rukopisi kao tema; prevodi

If from the above number, those that only mention
the term Hippocratic Oath, are excluded, it is plausible
to think (but impossible to check out!) that still remains
an enormous amount of pertinent literature sources.
Thus, the shelves of the reading room of this virtual
library are stocked with volumes of books and journals
dealing with the Oath. They are mainly from the fields
of medical ethics and history of medicine. Among them,
there are even three books about this topic published in
this century [2—4]. The other books and journals contain
whole chapters, review articles, and papers of different
length and significance. One should also mention nu-
merous opinions and comments posted on popular so-
cial media websites. In the mentioned sources, one can
find a wealth of opinions, ranging from those that con-
sider that the Oath’s “principles are held sacred by doc-
tors to this day” to those that “some doctors see oath-
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taking as little more than a pro-forma ritual with little
value beyond that of upholding tradition” [5].

It should be pointed out that there are different ver-
sions of the Hippocratic Oath, so that it is possible to
speak about it in the plural. Namely, apart from the ver-
sion usually termed ‘Classical’, there is also one termed
‘Modern’, and numerous versions written in a similar
vein to the Hippocratic Oath. Although they contain the
word ‘Hippocratic’, they are not literal translations of the
Oath, but rather its adaptation to suit the values of a
particular culture, like the one used by medical students
in India [6] and in Russia [7]. Besides, there is opinion
that “medical students are free to choose their own
oaths” [8]. However, a question can be raised as to
whether all these versions can be called ‘Hippocratic’.

Let us recall that the Hippocratic Oath is the most
widely known medical text of the Greek heritage, au-
thored by Hippocrates, the founder of a school of med-
icine on the Greek island of Kos, or by his closest as-
sociates [9, 10]. It is a code of ethics which “provides
first statements of a moral of conduct to be used by
physicians” [11], separating medicine from religion.
Along this line, the famous American anthropologist
Margaret Mead wrote: “For the first time in our tradi-
tion there was a complete separation between killing
and curing. Throughout the primitive world, the doctor
and the sorcerer tended to be the same person. ... With
the Greeks, the distinction was made clear. One profes-
sion, the followers of Asclepius, were to be dedicated
completely to life under all circumstances, regardless
of rank, age, or intellect — the life of a slave, the life of
the Emperor, the life of a foreign man, the life of a defec-
tive child” [12].

The Oath was originally written in the lonic Greek,
probably in the late fifth century Before Christian Era
[1]. Its best known translation into English was done
by Ludwig Edelstein, a classical scholar and historian
of medicine. This translation is usually called ‘Classical
version’ [13], whereas the (modified) version written
by Louis Lasagna is known as “Modern version’ [14].
However, it should be pointed out that there is a sig-
nificant number of references in which, instead of
‘classical’, it is called the ‘original’, which is not correct
because there are various translations from the Greek.
Therefore, the word ‘original’ could be appropriate only
for the version written in Greek, although it can be
rightly supposed that, in its long history, the ‘pristine’
text could have been subjected to alterations.

Below, we present the full texts of the ‘Classical’
and ‘Modern’ versions of the Oath, not only to com-
pare their contents, but also for the purpose of dis-
cussing their significance at the present time. In
doing so, we will review critically different opinions
on the subject matter and also tackle some points
which, in our opinion, have not been treated ap-
propriately in the available literature.

Hippocratic Oath: Classical Version [13]

“I swear by Apollo Physician and Asclepius and
Hygieia and Panaceia and all the gods and god-

Bjelica A. Relevance of Hippocratic Oath Today

desses, making them my witnesses, that I will fulfill
according to my ability and judgment this oath and
this covenant:

To hold him who has taught me this art as equal
to my parents and to live my life in partnership with
him, and if he is in need of money to give him a
share of mine, and to regard his offspring as equal
to my brothers in male lineage and to teach them
this art - if they desire to learn it - without fee and
covenant; to give a share of precepts and oral in-
struction and all the other learning to my sons and
to the sons of him who has instructed me and to
pupils who have signed the covenant and have taken
an oath according to the medical law, but no one else.

I will apply dietetic measures for the benefit of
the sick according to my ability and judgment; [ will
keep them from harm and injustice.

I will neither give a deadly drug to anybody who
asked for it, nor will I make a suggestion to this
effect. Similarly I will not give to a woman an abor-
tive remedy. In purity and holiness I will guard my
life and my art.

I will not use the knife, not even on sufferers
from stone, but will withdraw in favor of such men
as are engaged in this work.

Whatever houses I may visit, [ will come for the
benefit of the sick, remaining free of all intentional
injustice, of all mischief and in particular of sexual
relations with both female and male persons, be they
free or slaves.

What I may see or hear in the course of the treat-
ment or even outside of the treatment in regard to
the life of men, which on no account one must
spread abroad, I will keep to myself, holding such
things shameful to be spoken about.

If I fulfill this oath and do not violate it, may it
be granted to me to enjoy life and art, being honored
with fame among all men for all time to come; if [
transgress it and swear falsely, may the opposite of
all this be my lot.”

Hippocratic Oath: Modern Version [14]

“I swear to fulfill, to the best of my ability and
judgment, this covenant:

I will respect the hard-won scientific gains of
those physicians in whose steps I walk, and gladly
share such knowledge as is mine with those who are
to follow.

I will apply, for the benefit of the sick, all meas-
ures [that] are required, avoiding those twin traps
of overtreatment and therapeutic nihilism.

I will remember that there is art to medicine as
well as science, and that warmth, sympathy, and
understanding may outweigh the surgeon’s knife or
the chemist’s drug.

I will not be ashamed to say “I know not,” nor
will I fail to call in my colleagues when the skills
of another are needed for a patient’s recovery.

I will respect the privacy of my patients, for their
problems are not disclosed to me that the world may
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know. Most especially must I tread with care in
matters of life and death. If it is given me to save a
life, all thanks. But it may also be within my power
to take a life; this awesome responsibility must be
faced with great humbleness and awareness of my
own frailty. Above all, I must not play at God.

I will remember that I do not treat a fever chart,
a cancerous growth, but a sick human being, whose
illness may affect the person’s family and econom-
ic stability. My responsibility includes these related
problems, if I am to care adequately for the sick.

I will prevent disease whenever I can, for pre-
vention is preferable to cure.

I will remember that I remain a member of so-
ciety, with special obligations to all my fellow hu-
man beings, those of sound mind and body as well
as the infirm.

If I do not violate this oath, may I enjoy life and art,
respected while I live and remembered with affection
thereafter. May I always act so as to preserve the finest
traditions of my calling and may I long experience the
joy of healing those who seek my help.”

A brief comparative analysis of two versions

According to dictionaries, an oath, in its noble
meaning, is a solemn promise, often invoking a di-
vine witness, regarding one’s future action or behav-
ior. The abandonment of ancient Greek gods and
goddesses as witnesses, the Classical version, de-
prived the Oath of much of its solemnity. Instead of
deities, Lasagna’s formulation called upon personal
virtues of the oath taker (I swear to fulfill, to the best
of my ability and judgment, this covenant). While not
pretending to be quite serious, one can invoke as a
witness something that is neither divine nor person-
al. Thus, in their poem in prose entitled “Hippocrat-
ic oath translated into poetry”, R. Philipp and D. Hart
say: “I swear by the music of the expanding universe
and by the eloquence of the good 1n all of us that I
will excite the sick and the well by the severity of my
kindness to a wholeness of purpose” [15].

The second part of both versions is concerned with
the relations between the physician and his teachers, as
well as the students he will be teaching one day. In the
Modern version, the respect to the seniors and readi-
ness to share the knowledge “with those who are to
follow” are clearly stated in a succinct way. In the Clas-
sical version, this matter is more elaborated, and the
corresponding sentence is much longer. The oath taker
declares that he is obliged to his teacher as much as to
his own parents, and promises to give him material
support in case of need. This high regard and readiness
to help extends also to the teacher’s offspring. The
neophyte physician is ready to teach them the art of
medicine (“if they desire to learn it”’) the same way as
his own sons. This implies that medical professionals
could be primarily members of the family’s male line-
age. This holds for Hippocrates himself, whose father
was also a physician, whereas his two sons and son-in-
law were his pupils [1]. Although this was quite normal

in the time of Hippocrates, by the modern views it is
neither acceptable nor compliant with reality. Namely,
the percentage of female physicians is growing in many
countries. For example, in the United States of Amer-
ica, they made only 9.7 % in 1970 and 32.4% in 2010
[16].

It seems that the tradition of practicing medicine,
mainly reserved for the members of ‘medical clans’,
has survived to the present day. On the one hand, this
may be a desirable trend, as the members of younger
generations grow up in a favorable milieu, which could
be beneficial for the medical profession. However, this
tradition can be criticized on the grounds that some
gifted young people may be thus hindered or prevent-
ed from learning the art of medicine. True enough,
there is a possibility for “pupils who have signed the
covenant and have taken an oath according to the med-
ical law, but no one else”. One can understand that from
this stems the requirement for a ‘medical license’ at the
present time.

The rest of the sections are concerned with the
physician-patient relationship, stating that the physi-
cian, although being aware of his limitations, will al-
ways act in the patient’s best interests. This is a typical
paternalistic attitude, since the physician assumes the
role of the parent (father), who knows best what suits
his patient (child). However, this is not consistent with
fundamental principles of modern medical ethics, by
which the physician-patient dyad should function in a
cooperative way [17, 18].

The following part of the classical text ... I will
keep them from harm...” may be considered only as a
hint of the well known principle “First, do no harm”
(“Primum non nocere’), which is often (wrongly) as-
sociated with the Hippocratic Oath. In fact, it has been
stated in the collection of medical writings called
‘Hippocratic Corpus’ (in the book “Epidemics”) [19].

Obviously, the above principle is one of the core
obligations of every physician. However, as pointed out
by Robert H. Shmerling from the Harvard Medical
School: “The fact is that when difficult, real-time deci-
sions must be made, it’s hard to apply the “first, do no
harm” dictum because estimates of risk and benefit are
so uncertain and prone to error” [20]. It is quite prob-
able that many medical practitioners had to face such
a situation. The most important thing is that they must
not inflict harm intentionally!

The strong readiness of the physician to do every-
thing “for the benefit of the sick” (mentioned twice in
the classical and once in the modern text) means more
than “do no harm”. In contrast to the old version, in
which the physician’s empathy for his patients is not
stated explicitly, Lasagna expressed it in a beautiful
way as “‘warmth, sympathy, and understanding may
outweigh the surgeon’s knife or the chemist’s drug”.

Abortion, euthanasia (“physician-assisted death”),
and surgery are the three issues that have been most
frequently 1n the focus of attention of medical ethicists
and other interested authors. While in the classical
text the physician swears not to practice abortion
(“I will not give to a woman an abortive remedy”)



and euthanasia (“I will neither give a deadly drug
to anybody who asked for it”), these life-and-death
issues, though not mentioning explicitly either
abortion or euthanasia, Lasagna worded with subtle
care (“Most especially must I tread with care in
matters of life and death...But it may also be with-
in my power to take a life; this awesome responsi-
bility must be faced with great humbleness and
awareness of my own frailty. Above all, I must not
play at God.”). Abortion and euthanasia are topics
of hot debates among not only medical ethicists and
healthcare professionals, but also among law and
religious authorities, as well as people from all
walks of life. While abortion has been legalized in
many countries, euthanasia is allowed only in a few
European countries (Netherlands, Belgium, Lux-
embourg, Switzerland), and in some states of the
United States of America [16, 18].

As far as surgery is concerned, one may understand
that the oath taker was not going to practice it (“I will
not use the knife ... but will withdraw in favor of such
men as are engaged in this work.”). By this, the physi-
cian admits his incompetence in the art of surgery, and
there is no mentioning of the possible specialization.
Hence, a question arises as to how then the surgeons
were trained, since there is evidence in the Hippocrat-
ic Corpus that “Greek doctors were in fact aggressive
surgeons” [21]. In both versions, the oath taker declares
to respect the privacy of his patient, and this confiden-
tiality principle is also contained in the majority of
modified versions. Thus, according to a survey of the
contents of oaths in United States of America medical
schools in 2000, the principle of “Protecting patient
confidentiality” is ranked first, as it was present in 91%
of the oaths, followed by the “Loyalty to colleagues,
profession and teachers” (87%), while “Avoiding sex-
ual misconduct” (2.8%) and “‘Prohibition of abortion”
(0.7%) were at the end of the list in the oaths that “‘main-
tain ethical values in the traditional Hippocratic oath”
[22]. Such low percentages of the oaths addressing the
last two issues may seem somewhat surprising.

It is interesting to see how the Oath is treated in
legislation, i.e. how the breaches of the Oath’s prin-
ciples are sanctioned. Dimitrios Gakis observed that
“in ancient Athens if somebody was treating inap-
propriately a supplicant, the penalty was death!” [23].
In general, this statement does not tell what behavior
is referred to as inappropriate treatment. In today’s
healthcare practice, there may arise many specific
situations, especially in the domain of the very sensi-
tive physician-patient relationship, abortion, eutha-
nasia, etc., that may lead to court cases. There is an
interesting opinion that “the Hippocratic Oath exerts
a powerful influence on modern legal controversies
implicating medical ethics, leading courts to adopt
an overly doctor-centered view of these disputes”
[24]. This questionable statement is supported by the
presumed dignification of the medical profession and
by the opinion that “the Oath treats the patient as
subordinate to the physician.” In their book, Pel-
legrino and Thomasma [25] put the focus on the pat-
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ent’s autonomy. This matter is formulated in the form
of the principles known as “Pellegrino’s Precepts”.
In the linguistic sense, this shift from the term ‘oath’
to ‘precept’ can be understood as a weakening of the
obligation of the physician to stick strictly to the
pledge.

On the contemporary relevance of the Oath

As pointed out in the Introduction, the literature
search shows that the Hippocratic Oath is a very con-
troversial subject. Generally, opinions range from
warm approval to total disapproval. It seems that
every single bit of the Oath has been subjected to
detailed analysis and interpretations. The majority of
objections are related to the Classical version, which
is claimed to be outdated, although at the time it was,
supposedly, ‘modern’.

Below, we are going to discuss some pros and
cons related to the Oath, while trying to formulate
our own position in this matter. The choice of topics
selected for discussion is very limited as it was made
with the only purpose to illustrate the diversity of
views of a number of authors.

One of the starting points in a significant number
of writings on the subject is concerned with the for-
mulation of the oath opening, i. e. with the choice of
the oath witnesses. While D. Graham says: “To in-
voke the gods and goddesses as witnesses to an oath
is certainly a more serious undertaking than making
a pledge to a personal conscience that can easily be
ignored” [26], H. Herrell’s opinion is that “few stu-
dents today would take swearing by Apollo and As-
clepius seriously” [27]. On the other hand, H. Kantar-
jian and Steensma [21] put it this way: “Today, we
face (and may swear by) old and new deities, includ-
ing one perhaps more powerful and capable of ex-
tremes of good and evil than any other: money.” It is
true that nobody can deny that money is a powerful
incentive, but one would like to believe that human-
istic values will prevail, at least in certain situations.

In his article, “The Myth of the Hippocratic
Oath”, Robert H. Shmerling has expressed his opin-
ions (some of which may seem a bit contradictory)
on a number of relevant issues, and, among the oth-
ers he stated the following: “In fact, the modern-day
Hippocratic Oath covers only a few issues relevant
to the ethical practice of medicine” [20]. Although
this observation is true, it is possible to criticize it
on the grounds that one should not expect that an
oath, bearing in mind its specific character, is sup-
posed to address the whole multitude of ethical is-
sues that a physician can encounter in his/her prac-
tice. All these aspects, including those concerned
with medical research, are appropriately covered in
the corresponding declarations of the World Medi-
cal Association [18, 28].

In her long and well articulated article, Emily
Woodbury [29] stated that “the importance of a
unique medical morality cannot be understated.” She
also points out that “this myriad of interpretations”
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concerning the Hippocratic Oath and medicine in
general “necessitates a unified philosophical ground-
ing for medicine and an agreement within the medi-
cal professional community on ethical constraints”.
She concluded that “the Hippocratic Oath fails to
meet those demands”, so that it should be abandoned,
announcing thus a “post-Hippocratic era”. It is inter-
esting to note that although advocating strongly the
replacement of the Oath with Pellegrino’s Precepts,
Woodbury proposes to discard two (the 5" and 11t
of the 13 precepts. This is evidence on how difficult
it is to take a clear stand on a controversial topic.
A similar opinion that the Hippocratic Oath is
outdated and that it should be replaced with Pel-
legrino’s Precepts has been recently expressed in an
online article [30]. The author claims that “the Oath
sees the patient as a subordinate to the doctor” and
advocates for taking patient’s opinion into consid-
eration. Although not giving the source of data, the
author gives the following statement: “as of the year
2016, all (100%) of students swear upon some version
of an oath upon graduating from medical school”.
It is interesting to note that there are few articles
concerning the opinions of physicians about the influ-
ence of the Hippocratic Oath on their personal attitude
towards the professional practice. This was the subject
of a recent extensive polling on the impact of medical
oaths and other professional codes on the “physicians’
professional formation and practice”, carried out by
Antiel et al. [31]. The survey included 1032 United
States practicing physicians who returned a complet-
ed questionnaire, and the data were analyzed by taking
into account a number of factors. Practically all re-
spondents (97%) participated in the ceremony of tak-
ing the oath, which was a version of the Hippocratic
Oath in 85% of cases. To the question on the extent to
which their practice was influenced by the oath, the
answers were as follows: “a lot” (26%), “somewhat”
(37%), “not very much” (24%), and “not at all”’ (13%).
It is also interesting to note that in relation to other
sources of moral guidance the respondents marked
“personal sense of right and wrong” (92%), “great
moral teachers” (35%), and “specific traditions” (28%).
The argument that “today’s doctors face a number
of important ethical issues that are not included in the

Hippocratic Oath” [20], although being true, cannot
be used as a basis for making it more complete. That
would result in a very long text which could not serve
its purpose any more. Anyway, one cannot expect that
a small number of ethical guidelines could address all
possible aspects of the physician’s practice.

Although the wordings of the statements that are
sworn by the physicians may differ to a great extent,
they always express very positive attitudes about the
physician’s work. The awareness that their colleagues
all over the world attend similar ceremonies and pro-
nounce similar words can induce the feeling that they
are members of a wholesome fraternity (Gens una
sumus). Although this may seem an exaggeration,
we would like to believe that there is a grain of truth
in this premise.

This short review of the pertinent literature indi-
cates the existence of a great variety of opinions about
the relevance of the Hippocratic Oath. Despite of this,
it appears that the tradition that graduate students take
a medical oath — different versions of the Hippocratic
Oath or the oaths composed in a similar vein — is nur-
tured at (almost) all medical schools over the world. So,
to make a choice from this rich menu is not an easy
task. If one is inclined to respect tradition that has
passed down to us throughout so many centuries (‘“Tra-
dition means obligation!”), he will choose the Classical
version, despite the right criticisms related to the atti-
tudes towards some crucial aspects (abortion and eu-
thanasia). The Modern version, could be recommend-
ed as the “most appropriate”, while Pellegrino’s Pre-
cepts are less acceptable because of the fact that the
replacement of the term “oath” with “precepts” may
seem as weakening the obligation. Finally, all those
“self-composed” and jocular versions could not be con-
sidered to be a valid substitute for the Oath.

Conclusion

In conclusion, the shortest answer to the question
in the title of the paper is a big “yes”. The Hippocratic
Oath is alive and well today, and will, hopefully, be so
in the future.

References

1. Jotterand F. The Hippocratic oath and contemporary
medicine: dialectic between past ideals and present reality? J
Med Philos. 2005;30(1):107-28.

2. Miles SH. The Hippocratic oath and the ethics of medi-
cine. New York; Oxford: University Press; 2004.

3. Tallis R. Hippocratic oaths: medicine and its discontents.
London: Atlantic; 2004.

4. Dossetor JB. Beyond the Hippocratic oath. Edmonton:
University of Alberta Press; 2005.

5. Tyson P. The Hippocratic oath today [Internet]. 2001
[cited 2019 Jan 13]. Available from: www.pbs.org/wgbh/nova/
article/hippocratic-oath-today/?utm_source=promourl&utm
medium=direct&utm_campaign=nova_2019.

6. Pai SA, Pandya SK. A revised Hippocratic oath for In-
dian medical students. Natl Med J India. 2010;23(6):360-1.

7. Tishchenko PD. Resurrection of the Hippocratic oath in
Russia [Internet]. 2008 [cited 2019 Jan 13]. Available from:
http://www.zpu-journal.ru/en/articles/detail. php?ID=330.

8. Bailey M. So long Hippocrates. Medical students choose
their own oaths [Internet]. 2016 [cited 2019 Jan 13]. Available
from: http://www.statnews.com/2016/09/21/hippocratic-oath-
medical-students.

9. Carrick P. Medical ethics in the ancient world. Washing-
ton, D.C.: Georgetown University Press; 2001.

10. Bjelica A. A short journey through the history of med-
ical ethics. Med Pregl. 2017;70(3-4):119-22.



10

11. Oath and law of Hippocrates/Physician/Oath - Scribd
[Internet]. 2016 [cited 2019 Jan 13]. Available from: https://
www.scribd.com/document/Oath-and-Law-of-Hippocrates.

12. American Hippocratic Registry - History and meaning
of the oath [Internet]. 2016 [cited 2019 Jan 13]. Available from:
www.ahregistry.us/history-and-meaning-of-the-oath.html.

13. Edelstein L. The Hippocratic oath: text, translation, and
interpretation. Baltimore: Johns Hopkins Press; 1943.

14. Lasagna L. Hippocratic oath: modern version [Internet].
1964 [cited 2019 Jan 13]. Available from: https://www.pbs.org/
wgbh/nova/doctors/oath modern.html.

15. Philipp R, Hart D. An ethical code for everybody in
health care: Hippocratic oath translated into poetry. BMJ.
1998;316(7142):1460.

16. Strasser AR. Despite growing number of female doctors
and lawyers, women’s pay still lags behind [Internet]. 2012
[cited 2019 Jan 13]. Available from: https:/thinkprogress.org/
despite-growing-number-of-female-doctors-and-lawyers-wo-
mens-pay-still-lags-behind-9b43f25¢0335/.

17. Emanuel EJ, Emanuel LL. Four models of the physician-
patient relationship. JAMA. 1992;267(16):2221-6.

18. Bjelica A. An outline of medical ethics. Novi Sad, Ser-
bia: Faculty of Medicine; 2015.

19. The Internet Classics Archive. Of the epidemics by
Hippocrates [Internet]. [cited 2019 Jan 13]. Available from:
http://classics.mit.edu/Hippocrates/epidemics.html.

20. Shmerling RH. First, do no harm [Internet]. 2015 [up-
dated 2015 Oct 14; cited 2019 Jan 13]. Available from: https:/
www.health.harvard.edu/blog/first-do-no-harm-201510138421.

21. Kantarjian H, Steensma DP. Relevance of the Hippocrat-
ic oath in the 21st century [Internet]. 2014 [cited 2019 Jan 13].
Available from: http://www.ascopost.com/issues/octo-

Rad je primljen 21. 1 2019.
Prihvacen za Stampu 21. 1 2019.
BIBLID.0025-8105:(2019):LXXII:1-2:5-10.

Bjelica A. Relevance of Hippocratic Oath Today

ber-15-2014/relevance-of-the-hippocratic-oath-in-the-21st-
century.aspx.

22.Kao AC, Parsi KP. Content analyses of oaths adminis-
tered in U.S. medical schools in 2000. Acad Med.
2004;79(9):882-7.

23. Gakis D. The Hippocratic oath today. MOJ Surgery.
2016;3(2):35.

24. Hasday LR. The Hippocratic oath as literary text: a
dialogue between law and medicine. Yale J Health Policy Law
Ethics. 2002;2(2):299-323.

25. Pellegrino ED, Thomasma DC. For the patient’s good.
New York: Oxford University Press; 1988.

26. Graham D. Revisiting Hippocrates: does an oath really
matter? JAMA. 2000;284(22):2841-2.

27. Herrell H. The Hippocratic oath: a commentary and
translation [Internet]. 2000 [cited 2019 Jan 13]. Available from:
http://utilis.net/hippo.htm.

28. Volkmer S. International ethics applicable to health care
professionals [Internet]. 2010 [cited 2019 Jan 13]. Available
from: https:/www.law.berkeley.edu/files/IntIMedlEthicspaper
(final)11Junel0.pdf.

29. Woodbury E. The fall of the Hippocratic oath: why the
Hippocratic oath should be discarded in favor of a modified
version of Pellegrino’s precepts. Georgetown University Journal
of Health Sciences. 2012;6(2):9-17.

30. Dalvidap. Hippocratic oath [Internet]. 2016 [cited 2019
Jan 13]. Available from: https://rampages.us/univ200hippocra-
ticoath/author/dalvidap.

31. Antiel RM, Curlin FA, Hook CC, Tilburt JC. The impact
of medical school oaths and other professional codes of ethics:
results of a national physician survey. Arch Intern Med.
2011;171(5):469-71.



Med Pregl 2019; LXXII (1-2): 11-16. Novi Sad: januar-februar.

ORIGINAL STUDIES

ORIGINALNI NAUCNI RADOVI

11

Clinical Center of Vojvodina, Clinic of Gynecology and Obstetrics, Novi Sad'

Radiology Center?
Emergency Department?®
University of Novi Sad, Faculty of Medicine Novi Sad*

Original study

Originalni naucni rad

UDK 618.11-006.6-07/-08
https://doi.org/10.2298/MPNS1902011D

NOVEL DIAGNOSTIC AND THERAPEUTIC APPROACHES TO THE TREATMENT
OF OVARIAN CANCER

SAVREMENI DIJAGNOSTICKO-TERAPLISKI PRISTUP U LECENJU KARCINOMA JAJNIKA

Srdan PURPEVIC"*, Sanja STOJANOVIC? 4, Marijana BASTA NIKOLIC?* and Dragan NIKOLIC?#

Summary

Introduction. Ovarian cancer is an intra-abdominal, chemosensi-
tive, chronic disease and according to current protocols, it is prima-
rily treated with surgery followed by adjuvant chemotherapy. In
Serbia, 820 cases of ovarian cancer are newly diagnosed annually.
The aim of the study is to present the results of surgical treatment
in 304 patients with ovarian cancer, treated during a 15-year period
(2003 —2017) at the Clinic of Gynecology and Obstetrics, Clinical
Center of Vojvodina in Novi Sad. Material and Methods. Before
the operation, clinical, gynecological, ultrasonography examination
and analysis of cancer antigen 125 blood concentrations were per-
formed in all patients. Based on basic diagnostics, additional pelvic,
abdominal and thoracic computed tomography or magnetic reso-
nance imaging studies, together with colonoscopy if needed, were
performed. The selection of the type and extent of surgical proce-
dure was based on intraoperative assessment of the stage of disease,
intraoperative histopathological confirmation of ovarian cancer,
wish for fertility preservation and general patient’s condition. Exclu-
sion criteria were histopathologically confirmed benign or border-
line ovarian tumors, 1. e. absence of cancer in the final microscop-
ic specimen. Results. The patients’ age ranged from 19 — 88 years,
with a median of 53.4 years. According to the International Fede-
ration of Gynecology and Obstetrics staging, most patients had stage
II1 - 98 (33.1%) and epithelial ovarian cancer — 240 (84.2%). The
most common surgical procedures were hysterectomy with bilat-
eral adnexectomy and omentectomy, whereas cytological analysis
was performed in 138 (45.4%) treated patients. Complications were
recorded in 13 (4.3%) operated patients with inflammation and
wound seroma being the most common (4 patients — 1.3% of cases).
Conclusion. Ovarian cancer treatment is planned individually, de-
pending on the stage of the disease, histological tumor type, patient’s
general condition, wish for fertility—sparing treatment and technical
capacity of the institution where the treatment is performed.

Key words: Ovarian Neoplasms; Diagnostic Imaging; CA-125
Antigen; Biomarkers, Tumor; Morphological and Microscopic Find-
ings; Neoplasm Staging; Surgical Procedures, Operative; Postop-
erative Complications; Prognosis

Sazetak

Uvod. Karcinom jajnika je intraabdominalno, hemiosenzitivno,
hroni¢no oboljenje koje se primarno leci hirurski, nakon ¢ega sledi
dopunska hemioterapija prema vaze¢im protokolima. U Srbiji se
godisnje otkrije oko 820 novih slucajeva karcinoma jajnika. Cilj
istrazivanja je prikaz rezultata leCenja kod 304 operisane pacijent-
kinje od karcinoma jajnika u 15-godi$njem periodu (2003-2017) na
Ginekolosko-akuserskoj klinici Klini¢kog centra Vojvodine u
Novom Sadu. Materijal i metode. Kod svih pacijentkinja pre op-
eracije izvrSen je klinicki, ginekoloski, ultrazvuéni pregled 1
odredivanje koncentracije tumorskih markera CA 125 iz krvi. Na
osnovu ove osnovne dijagnostike izvreni su dopunski pregledi
skenerom ili magnetnom rezonancom karlice, abdomena i grudnog
kosa a prema potrebi i kolonoskopija. Izbor vrste i obima hirurskog
postupka izvrSen je na osnovu intraoperativne procene stadijuma
bolesti, histopatoloske potvrde da se radi o karcinomu jajnika u toku
operacije, zelje za radanjem i opSteg stanja pacijentkinje. Kriterijum
za iskljucenje iz istrazivanja je patohistoloski potvrden benigni ili
grani¢nomaligni (borderline) tumor jajnika odnosno odsustvo kar-
cinoma na definitivnom mikroskopskom preparatu. Rezultati.
Uzrast pacijentkinja kretao se izmedu 19 1 88 godina, u proseku 53,4
godine. Najvise pacijentkinja bilo je prema kriterijumima Interna-
tional Federation of Gynecology and Obstetrics u 111 stadijumu
bolesti 98 (33,1%) i grupi epitelijalnih karcinoma jajnika 240 (84,2%).
Najcesce sprovedena operacija bila je histerektomija sa obostranom
adneksektomijom, omentektomijom i citololoskom analizom koja
je izvrsena kod 138 (45,4%) operisanih pacijentkinja. Komplikacije
su zabelezene kod 13 (4,3%) operisanih pacijentkinja a najcesce su
bili zastupljeni inflamacija i serom rane u Cetiri slucaja (1,3%).
Zakljucak. Lecenje karcinoma jajnika planira se individualno u
zavisnosti od stadijuma bolesti, histoloske vrste tumora, opsteg
stanja pacijenkinje, zelje za oCuvanjem fertilne sposobnosti i
tehnickih mogucnosti ustanove u kojoj se sprovodi lecenje.
Kljucne reci: ovarijalne neoplazme; dijagnosticki imidzing; CA-125
antigen; tumorski biomarkeri; morfoloski i mikroskopski nalazi; klas-
ifikacija karcinoma; operativne hirurske procedure; postoperativne
komplikacije; prognozaski nalazi; klasifikacija karcinoma; operativne
hirurske procedure; postoperativne komplikacije; prognoza
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Abbreviations
CGO — Clinic of Gynecology and Obstetrics
uUs — ultrasound
CT — computed tomography
MRI — magnetic resonance imaging
FIGO — International Federation of Gynecology and
Obstetrics
CA — cancer antigen
AFP — alpha fetoprotein
hCG — human chorionic gonadotropin
BRCA — breast cancer gene
Introduction

Ovarian cancer is an intra-abdominal, chemo-
sensitive chronic disease and according to current
protocols, it is primarily treated with surgery fol-
lowed by adjuvant chemotherapy [1]. The incidence
of newly diagnosed ovarian cancer worldwide is 4%
of all malignant tumors in female population, and
it is twice higher in economically developed coun-
tries. In Serbia, 820 cases of ovarian cancers are
newly diagnosed every year, and it is the leading
cause of death among all malignant gynecological
tumors [2]. It affects the elderly population, and in
more than 80% of cases it is diagnosed after the age
of 60 years [3]. The first symptoms are nonspecific,
including the sensation of abdominal pressure and
pain, bloating, loss of appetite, nausea, increased
abdominal circumference, defecation problems etc.
[4]. There are no successfully organized screening
programs for ovarian cancer yet. The diagnosis is
based on imaging, which comprises ultrasonogra-
phy (US) and color Doppler, computed tomography
(CT) and magnetic resonance imaging (MRI) [5].
Preoperative analysis of specific tumor marker con-
centrations (cancer antigen (CA) 125, human epidi-
dymis protein (HE) 4, CA 19.9, alpha fetoprotein
(AFP), beta human chorionic gonadotropin (hCG)
etc.) can aid the diagnosis [6, 7]. Definite diagnosis
is based on histopathological analysis of tissue
specimen following laparoscopy or laparotomy
[1-3]. Nowadays, distinction between two different
entities: low-grade serous carcinoma (LGSC) and
high-grade serous carcinoma (HGSC), which have
different precursors, biological behavior and mo-
lecular diversity, is of significant importance. Most
low-grade cancers have a mutation of Kirsten rat
sarcoma viral oncogene homolog (KRAS) and v-
Raf murine sarcoma viral oncogene homolog
(BRAF) genes, with the assumption that serous bor-
derline tumors are precursors of this disease. High-
grade tumors have a tumor protein (TP) 5 mutation,
about 50% have breast cancer gene (BRCA) 1 and
BRCA2 abnormalities and are not related to border-
line tumors [8, 9]. Two most important prognostic
factors are tumor dissemination at the moment of
diagnosis and volume of residual tumor after surgi-
cal treatment [10]. Assessment of ovarian cancer
dissemination or stage of the disease is performed
intraoperatively by detailed examination of all intra-

abdominal organs and obtaining biopsy specimens
for histopathological examination from all suspi-
cious sites and serous surfaces of pelvic and ab-
dominal cavity (peritoneum, diaphragm domes,
liver, spleen, small and large intestine etc.) accord-
ing to up to date International Federation of Gyne-
cology and Obstetrics (FIGO) classification [1-5].
The aim of the study is to present the results of
surgical treatment in 304 patients with ovarian can-
cer treated during a 15-year period (2003 — 2017) at
the Clinic of Gynecology and Obstetrics (CGO),
Clinical Center of Vojvodina in Novi Sad.

Material and Methods

The study included 304 patients operated for
ovarian cancer. Before the surgery, clinical, gyne-
cologic, ultrasonography examination and analysis
of tumor marker CA 125 blood concentrations were
performed in all patients. Based on the test results,
additional diagnostic tests, including pelvic, ab-
dominal and thoracic computed tomography (CT)
or magnetic resonance imaging (MRI), additional
blood levels of tumor markers tests (CA19,9, AFP,
beta hCG etc.), as well as colonoscopy, gastroscopy
etc., were performed. Indications for surgical treat-
ment with intraoperative ex tempore diagnostics
included patients with: suspicion of ovarian cancer
based on imaging tests (US, CT, MRI): presence of
papillary proliferations on the inner tumor capsule
larger than 3 mm, honeycomb and solid portions
within the cystic tumors, predominantly solid tu-
mors, presence of ascites, increased number of sep-
tations larger than 3 mm, etc. In all patients, bowel
preparation was performed 24 — 48 hours prior the
surgery. Two hours before the surgery, lower ex-
tremities were bandaged, and anticoagulant therapy
with Fraxiparin and one dose of antibiotics (Cepha-
losporin 1 — 2 g) were administered. Apart from
standard blood and urine laboratory tests, preop-
erative preparation included chest X-ray, electro-
cardiography (ECG), examination by internal med-
icine specialist and anesthesiologist, as well as
reservation of decanted erythrocytes if hemoglobin
levels were below 100 g/I and organization of intra-
operative histopathological ex tempore analysis.
The selection of type and extent of surgical proce-
dure was based on intraoperative assessment of
FIGO stage of the disease, intraoperative his-
topathological confirmation of ovarian cancer, wish
for fertility preservation, and general patient’s con-
dition. In all cases where different intra-abdominal
organs were involved (small and large intestines,
liver, spleen, peritoneum, diaphragm), an abdominal
surgeon joined the surgery. Assessment of ovarian
cancer dissemination to surrounding tissues (stage
of the disease) was performed based on intraopera-
tive and histopathological findings of biopsies of
different pelvic and abdominal organs according to
FIGO classification for ovarian cancer from 20009.
Histopathological confirmation of cancer was based
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on intraoperative ex tempore findings and definite
histopathological examination of all obtained tumor
tissue specimens. Inclusion criterion was a con-
firmed ovarian cancer on definite histopathological
specimen, while exclusion criteria were histopatho-
logically confirmed benign or borderline tumors.
In all patients with advanced stages of the disease
(FIGO I and I'V) with involvement of intra-ab-
dominal organs (colon, liver, spleen, peritoneum,
diaphragm domes, urinary bladder, or kidney), an
abdominal surgeon and urologist joined the surgery.
After the surgery and final histopathological re-
ports, all patients were presented at the Gynecolog-
ic-Oncologic Committee at our Clinic, and then at
the Institute of Oncology in Sremska Kamenica.
The decision on adjuvant chemotherapy was con-
sidered according to current protocols and recom-
mendations in all cases where FIGO stage was 1B
or higher. After completion of therapy, follow ups
were performed at the Outpatient Department of
CGO of the Clinical Center of Vojvodina and Insti-
tute of Oncology in Sremska Kamenica.

Results

In the period from 2003 — 2017, 304 ovarian can-
cer patients underwent surgery at the CGO of the
Clinical Center of Vojvodina in Novi Sad. The age
distribution of operated patients is shown in Graph
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1. Most surgical procedures were performed in 2017,
a total of 34. The age of patients ranged from 19 to
88 years (mean age 53.4 years). According to the
FIGO classification, there were 92 (30.6%) patients
with FIGO I stage, 53 (16.5%) with stage II, 98
(33.1%) with stage III, and 61 (19.8 %) patients with
stage I'V. Based on histopathological type, ovarian
cancers were classified into the following groups:
epithelial 240 (84.2%), germ cell 21 (5.4%), stromal
sex cord tumors 22 (5.6%), sarcomas 2 (0.4%) and
metastatic tumors 19 (4.4%). Table 1 shows the types
of performed surgical procedures. The most frequent
surgical procedure was total abdominal hysterectomy
with bilateral adnexectomy, and total omentectomy
in 138 (45.4%) patients. Table 2 shows the distribu-
tion of complications in the operated patients and the
most frequent was wound inflammation in 4 (1.3%)
patients. In 109 (35.8%) patients, besides hysterec-
tomy, adnexectomny, and omentectomy, radical sur-
gical procedures also included lymphadenectomy
and surgical excision of involved organs (colon, liver,
spleen, urinary bladder, kidney, and peritoneum).
Only explorative laparotomy with biopsy followed
by histopathology and adjuvant chemotherapy was
done in 15 (4.9%) operated patients with advanced
stage (FIGO III and I'V) of ovarian cancer. Figure 1
and Figure 2 show different intraoperative findings
and surgical procedures in advanced FIGO III and
IV stages of ovarian cancer.

Table 1. Types of surgical procedures according to FIGO staging
Tabela 1. Vrsta sprovedenog hirurskog postupka u odnosu prema FIGO stadijumu bolesti

Type of surgery FIGO Stage of the disease Percentage

Vrsta operacije FIGO stadijum bolesti ~ Procenat
1 11 111 v %

Unilateral adnexectomy Bi.(.)psy + C.I.itolog.y - 15 4 0 0 6.3

Jednostrana adneksektomija biopsija + citologija

Hysterectomy + Bilateral adnexectomy 19 0 4 0 76

Histerektomija + obostrana adneksektomija

Hysterectomy + Bilateral adnexectomy + Omentectomy
Histerektomija + obostrana adneksektomija + omentektomija

53 24 38 23 454

Hysterectomy + Bilateral adnexectomy + Omentectomy + Hemicolec-
tomy + Splenectomy/Histerektomija + obostrana adneksektomija 0 5 32 14 16.7

+ Omentektomija + hemikolektomija + splenektomija

Hysterectomy + Bilateral adnexectomy + Omentectomy + Lym-

phadenectomy + Nephrectomy + Urinary bladder resection
Histerektomija + obostrana adneksektomija + omentektomija

+ limfadenektomija + nefrektomija + resekcija mokracne besike

Hysterectomy + Bilateral adnexectomy + Omentectomy + Hemicolectomy +
Splenectomy + Liver resection/Histerektomija + obostrana adneksektomija 3 1
+ omentektomija + hemikolektomija + splenektomija + resekcija jetre

Hysterectomy + Bilateral adnexectomy + Omentectomy + Lym-
phadenectomy + Peritonectomy/Histerektomija + obostrana adneksek- 6 19 22 7 17.8
tomija + omentektomija + limfadenektomija + peritonektomija

Exploratory laparotomy + Biopsy
Eksplorativna laparotomija + biopsija

Total/Ukupno

93 52 102 57 100

Legend: FIGO - International Federation of Gynecology and Obstetrics
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Table 2. Types of complications after ovarian cancer surgery
Tabela 2. Vrsta komplikacije posle hirurskog lecenja karcinoma jajnika

Type of complication/Vrsta komplikacije Number/Broj %/Procenat
Bleeding + relaparotomy/Krvarenje + relaparotomija 3 1.1
Wound dehiscence/Dehiscencija rane 3 1.1
Seroma + wound inflammation/Serom + inflamacija rane 4 1.3
Sepsis + pleural empyema/Sepsa + empijem pleure 1 0.4
Injury of ureter and bladder/Povreda uretera i mokracne besike 2 0.8
Total/Ukupno 13 43
Discussion organs and topographic parts of the pelvic and ab-

The aim of surgical treatment of ovarian cancer
is complete tumor reduction, with residual micro-
scopic cancer cells in the abdominal cavity. It has
been proven that patients with complete cytoreduc-
tion have better prognosis compared to those with
minimal residual tumors [11]. According to different
studies, optimal cytoreductive surgery is performed
in about 20 - 30% of all ovarian cancers. Definition
of “optimal” and “maximal” cytoreductive surgery
is still controversial. Nowadays, it is considered that
optimal surgical cytoreduction can be defined only
if there are no macroscopically visible remains. The
aim of cytoreductive surgery is to enhance the ef-
fects of cytostatics on possible residual tumor cells
[12, 13]. When planning the treatment of ovarian
cancers, special circumstances and situations must
be considered: sparing surgery which preserves
woman’s fertility, surgery of ovarian cancer with
low malignant potential (borderline tumors), surgi-
cal treatment of epithelial and germ cell ovarian
cancer adjusted to different FIGO stages, use of
laparoscopic technique and surgical treatment of
ovarian cancer in pregnancy [2]. Considering the
fact that ovarian cancer is an intra-abdominal dis-
ease which may disseminate to all serous surfaces,

Number/Broj

40 -
35-
30-
25-

20 -

5- Year/Godine

2003. 04 05 06 07 08 09 10 11 12 13 14 15 16 17

Graph 1. Age distribution of 304 patients operated for
ovarian cancer at the CGO, Clinical Center of Vojvo-
dina, Novi Sad, from 2003 to 2017

Grafikon 1. Distribucija 304 operisane pacijentkinje od
karcinoma jajnika prema godinama na Klinici za gine-
kologiju i akusSerstvo Klinickog centra Vojvodine u
Novom Sadu, u periodu 2003-2017.

dominal cavity, the attitude - surgeon as a prognos-
tic factor is being often mentioned in the literature
[14]. The success of surgical treatment strongly de-
pends on the experience, knowledge and treatment
conditions in the referent institution, as well as gen-
eral patient’s condition. Only a well trained surgical
team can perform all necessary interventions on
different abdominal organs, including large and
small bowel, liver, spleen, lymph nodes, diaphragm
etc. and be a reliable “prognostic factor” in ovarian
cancer surgical treatment [11-14].

The study presents results of surgical treatment
in 304 patients of average age of 53.4 years. Most
patients had FIGO III stage of the disease 98 (33.1%)
and epithelial ovarian cancer 240 (84.2%). Accord-
ing to up to date references, about 70% of ovarian
cancer cases are diagnosed in advanced stages
(FIGO III and 1V) [1-3, 14, 15]. This was not the
case in our study, where 52.3% of cases were diag-
nosed at FIGO stage III and IV, while 47.4% at
early FIGO stage [ and I1. This can be explained by

Figure 1.A and B — characteristic ultrasonography im-
ages of ovarian cancer with intracystic proliferations and
solid portions; C — serous cystadenocarcinoma FIGO
stage IB (low grade); D — intraoperative finding of pelvic
organs infiltration FIGO stage I1IC

Slika 1. A i B — ultrazvucne karakteristike karcinoma
Jjajnika sa intracisticnim proliferacijama i solidnim
delovima, C — serozni tip cistadenokarcinoma jajnika
stadijuma I B (nizak stepen malignosti); D — intraopera-
tivni nalaz infiltracije organa male karlice kod stadi-
Juma Il C karcinoma jajnika
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Figure 2. Surgical procedures in advanced ovarian can-
cer stages III and IV: A — peritonectomy of diaphrag-
matic domes above the liver; B — peritonectomy of vesi-
couterine peritoneum; C — complete colectomy with
peritonectomy; D — complete pelvic peritonectomy
Slika 2. Hirurski postupci kod uznapredovalih stadijuma
karcinoma jajnika stadijum III 1 IV: A — peritonektomija
kupole dijafragme iznad jetre, B — peritonektomija veziko-
uterinog peritoneuma; C — kompletna kolektomija sa peri-
tonektomijom; D — kompletna karlicna peritonektomija

the fact that more patients with cystic ovarian tu-
mors, over 60 mm 1n the longest diameter, are rela-
tively early operated by laparoscopy with intraop-
erative ex tempore diagnosis, so early stage ovarian
cancers are discovered faster and earlier [4—6]. The
most commonly performed operations were hyster-
ectomy with bilateral adnexectomy, omentectomy
and sampling of peritoneal lavage for cytological
analysis, conducted in 138 (45.4%) operated patients.
This is also the standard surgical procedure for ovar-
ian cancer in patients who fulfilled their reproduc-
tive function [10]. Radical surgical procedures were
performed in 119 (34.9 %) patients with removal of
uterus, adnexa, tubes and omentum, but also in-
cluded removal of diaphragm domes and pelvic peri-
tonectomy, pelvic lymphadenectomy, splenectomy,
nephrectomy, hemicolectomy, liver resection etc.
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These results are in accordance with current trends
in surgical treatment of ovarian cancer with the aim
of achieving maximal surgical tumor reduction, in-
cluding interventions (resections) of affected organs
of the upper abdomen. In developed countries, such
extensive operations are performed in centers spe-
cialized for this type of surgery involving a multi-
disciplinary team [15-18]. Complications were re-
corded in a total of 13 (4.3 %) patients. Most com-
mon were minor complications such as inflamma-
tion and wound seroma in 4 (1.3%) cases. Relaparot-
omy was performed in 3 (1.1%) patients due to
bleeding caused by fall of vascular ligatures. In 1
(0.4%) patient with germ cell ovarian cancer, infec-
tion of abdominal organs occurred after the surgery,
accompanied by sepsis and pleural empyema, which
was successfully treated by reoperation, abdominal
and thoracic cavity drainage and administration of
antibiotics based on an antibiogram from the ob-
tained microbiology samples.

Conclusion

During the 15-year period (2003 — 2017), 304
patients underwent surgery for ovarian cancer at the
Clinic of Gynecology and Obstetrics. The average
age of patients was 53.4 years, and most patients
had International Federation of Gynecology and
Obstetrics stage 11 - 98 (33.1%) and 240 (84.2%)
had epithelial ovarian cancer. Hysterectomy with
bilateral adnexectomy and omentectomy were the
most common surgical procedures, whereas cyto-
logic analysis was performed in 138 (45.4%) pa-
tients; radical surgeries with resection of the upper
abdominal organs were performed in 25 (35.8%)
patients. Complications were recorded in 13 (4.3 %)
patients, inflammation and wound seroma (4, 1.3%)
being the most common. Ovarian cancer treatment
is planned individually, depending on the stage of
the disease, histological tumor type, patient’s gen-
eral condition, wish for fertility-sparing treatment,
and technical capacity of the institution where the
treatment is performed.
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Summary

Introduction. Cyclops syndrome is one of the causes of failure of
anterior cruciate ligament reconstruction. The aim of the study was
to examine the quality of life of patients who had this complication
and its consequences till the return to unrestricted (sports) activities.
Material and Methods. During an eighteen-year follow-up of 4330
patients, cyclops syndrome was found in 71 patients (1.64%). This
study included 60 of them, who agreed to fill out a questionnaire
and functional scoring scales. Results and Discussion. The mean
Tegner score was 5.95 and Lysholm score was 86.13 points. After
the arthroscopic removal of cyclops lesion, excellent results were
found in 22 patients (36.7%), good in 19 (31.7%), poor in 16 (26.7%)
and very poor in three cases (5%). On average, athletes lose 10
months from injury to anterior cruciate ligament reconstruction. It
takes at least 6 months to return to competitive sports. If cyclops
lesion occurs, it takes approximately 10 months to arthroscopy, and
on average 3 months of postoperative recovery. Conclusion. Cyclops
lesion is a complication that significantly compromises the outcome
of anterior cruciate ligament reconstruction, in terms of functional
scores, subjective symptoms, the intensity of sports activities, and
quality of life. Arthroscopic removal of the cyclops lesion leads to
satisfactory postoperative results, but athletes lose 2.5 years on the
whole, from injury to return to unrestricted sports activities.

Key words: Anterior Cruciate Ligament Reconstruction; Range of
Motion, Articular; Reconstructive Surgical Procedures; Postop-
erative Complications; Quality of Life; Recovery of Function; Ar-
throscopy; Surveys and Questionnaires

Introduction

Anterior cruciate ligament (ACL) reconstruction
is an effective surgical procedure with 75% to 90%

SazZetak

Uvod. Kiklop sindrom predstavlja jedan od uzroka neuspeha rekon-
strukcije prednjeg ukrstenog ligamenta. Cilj istrazivanja je da utvr-
di kakav je kvalitet Zivota pacijenata koji su imali ovu komplikaciju
ikoliko gube od povratka nerestriktivnim (sportskim) aktivnostima.
Materijal i metode. Tokom osamnaestogodisnjeg perioda pracenja
4 330 pacijenata, kiklop lezija je pronadena kod 71 pacijenta (1,64%).
Ovom studijom ih je obuhvaceno 60 koji su pristali da popune an-
ketni upitnik, sa dodatkom funkcionalnih bodovnih skala. Rezul-
tati. Prosecna vrednost 7egner skora iznosi 5,95, a Lisolmove bo-
dovne skale 86,13 bodova. Odli¢cnom ocenom, nakon artroskopskog
uklanjanja kiklop lezije, ocenjeno je 22 pacijenta (36,7%), dobrom
19 (31,7%), loSom 16 (26,7%) i veoma loSom tri pacijenta (5%). Spor-
tista prosecno gubi 10 meseci od povrede ligamenta do njegove re-
konstrukeije. Potom je potrebno najmanje Sest meseci da bi se vratio
takmicenjima. Kad pacijent ima kiklop leziju, do ponovne operaci-
je protekne prosecno jo§ 10 meseci, nakon ¢ega se prose¢no oporav-
lja jo§ tri meseca. Zakljucak. Kiklop lezija kao komplikacija u
znacajnoj meri kompromituje rezultat rekonstrukeije prednjeg ukr-
Stenog ligamenta, po pitanju bodovnih skala, subjektivnih tegoba
pacijenata, intenziteta sportskih aktivnosti i kvaliteta zivota. Artro-
skopsko uklanjanje kiklop lezije dovodi do zadovoljavajucih posto-
perativnih rezultata, ali sportista ukupno gubi prose¢no skoro 2,5
godine od povrede do povratka nerestriktivnim aktivnostima.
Kljuéne redi: rekonstrukcija prednjeg ukrstenog ligamenta; opseg
pokreta zgloba; rekonstruktivne hirurske procedure; postoperativ-
ne komplikacije; kvalitet zivota; oporavak funkcije; artrosko-
pija; istrazivanja i upitnici

of patients reporting good or excellent outcomes [1,
2]. Complications after ACL reconstruction are rare,
but with the increase in the number of reconstruc-
tions, their number is also increasing. Arthrofibro-

vujadin.milankov@mf.uns.ac.rs
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Abbreviations

ACL — anterior cruciate ligament

MRI — Magnetic Resonance Imaging

BTB — bone-patellar tendon-bone

KOOS - Knee injury Osteoarthritis Outcome Score
SD — standard deviation

sis is one of the potential complications. The scar
tissue in the knee joint may cause pain and limita-
tion of movement. It may occur in primary arthrofi-
brosis without a known pattern. Secondary arthrofi-
brosis is caused by immobilization and infection [3,
4] or poor surgical technique, causing graft friction
due to positioning of the tibial fixation tunnel too
anteriorly [5], inadequate notchplasty or too large
size of the graft [6, 7].

Cyclops lesion is also called localized anterior
arthrofibrosis, because of its location in front of the
graft tibial attachment. It is often detected by mag-
netic resonance imaging (MRI) as asymptomatic,
almost in 25% of all reconstructions [8]. This syn-
drome causes a progressive knee extension deficit,
with or without pain and instability. Even a 5-degree
loss of knee extension may significantly limit the
patient’s sports activities, presenting a difficulty
returning to their previous level. Considering the
fact that ACL injuries and cyclops syndrome are
most common among young physically active ath-
letes, it is very important to examine all aspects of
the injury: causes, mechanisms, risk factors, treat-
ment and rehabilitation [9, 10]. Successful arthro-
scopic reconstruction, postoperative follow-up and
aggressive rehabilitation significantly reduce the
duration of treatment, rehabilitation, costs of treat-
ment, and provide faster return of patients to daily
and work activities [6, 7, 11, 12].

The aims of this study were to examine the quality
of life of patients with cyclops lesion, the time neces-
sary to return to unrestricted (sports) activities, and
whether there were statistically significant differences
between sex and age of the respondents.

Material and Methods

A descriptive-retrospective study was conducted
at the Department of Orthopedic Surgery and Trau-
matology with the approval of the Ethical Commit-
tee of the Clinical Center of Vojvodina. The study
included 60 patients with cyclops syndrome after
ACL reconstruction performed at the Clinic in the
period from January 2000 to May 2018.

Of the 4330 patients who underwent bone-patel-
lar tendon-bone (BTB) ACL reconstruction tech-
nique during an 18-year period, this complication
was found in 71 patients (1.64%). A survey ques-
tionnaire was sent by e-mail to all volunteer re-
spondents [13].

A modified Knee injury Osteoarthritis Outcome
Score (KOOS) was used in the data collection [14]
as well as Tegner [15] and Lysholm scores [16]. Ques-
tions related to problems specific to this type of in-

jury have been added. The questionnaire was de-
signed to assess the short-term and long-term effects
of knee joint injuries and it was divided into four
parts. The first included general information about
the level of sports activities before and after injury,
type of sport, mechanism of injury, time from injury
to diagnosis of ACL rupture, time from injury to
reconstruction, concomitant injuries, time from ACL
reconstruction to arthroscopy and symptoms that
were the reason to seek help again. The second seg-
ment covered issues related to pain and constraints
during various activities. The third part was related
to the post-operative level of sports activities, while
the fourth referred to the quality of life after surgery
and the way they experienced their injuries.

The respondents had the opportunity to give
their suggestions at the end of the questionnaire.
The segment on the quality of life contained 6 ques-
tions related to: perceptions on their current quality
of life, difficulties after surgery, awareness of lim-
itations and lifestyle changes in order to avoid ac-
tivities that could potentially be harmful.

All patients were contacted by telephone to ex-
plain the purpose of the research, and answers to the
questionnaire were forwarded via e-mail. We per-
formed a selection and separation of medical data
(medical history, computer database) of all patients
with cyclops syndrome after ACL reconstruction.

Out of the total number of respondents, 52 were
males (86.7%) and 8 females (13.3%). The youngest
respondent, at the time of the research, was 18 and
the oldest 50 years old. The average age was 26.7
years (+ 6.472). At the time of injury, the average age
of the respondents was 22.6 years (+ 5,726), ranging
from 14 to 42 years. The average height was 184.93
cm (ranging from 158 to 206 cm), while the average
weight was 85.85 kg (ranging from 59 to 130 kg).

In 58 patients, the injuries occurred during
sports. One patient was injured in the workplace,
and in one case the injury was a result of a traffic
accident. There was no statistically significant dif-
ference in the cause of injuries between male and
female respondents (Sig = 0.005 < 0.05).

It was found that 42 examinees (70%) injured
their right knee, while left-sided injuries were found
in 18 patients (30%). The dominant jumping leg was
left in 40 subjects, and the right leg in 20 patients.

Only four respondents had a positive family his-
tory of ACL rupture. In all cases, the patient’s father
was injured. In the remaining 56 patients, no one in
the family had a similar injury.

A contralateral ACL injury was found in 11 pa-
tients, 1. e. 18.3% of the total number of participants.
There were 24 patients with concomitant injuries.
Out of that number, 11 had a rupture of the medial
meniscus, 9 of the lateral meniscus, and 4 patients
of both menisci.

Before ACL injury, 30 respondents (50%) were
professionally engaged in sports, 27 (45%) were
recreational players, while 3 patients did not engage
in sports (5%). By analyzing data on the level of
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sports activity before injury, the obtained results
showed that 12 of them were international athletes,
14 were national and 13 were regional athletes.

Within the descriptive statistics, the variables
were determined for parametric features: mean
value, standard deviation, minimum and maximum.
For nonparametric features, the incidence of certain
categories was investigated. In the data analysis and
hypothesis testing, a paired sample T-test was used
as well as regression analysis.

Results

Data on the current level of sports activity showed
that at present 5 athletes compete at international level,
7 at republic, 9 at regional, 24 at recreational level,
while 12 patients stopped their sports activities.

The average time interval since ACL reconstruction
to the arthroscopic debridement of the cyclops lesion
was 10.3 months, namely 1 month was the shortest
interval, up to 6 years, that was the longest interval.

The most frequent subjective symptom before re-
arthroscopy was the inability to fully extend the knee
and it was found in 76.7% of cases.

Of all the respondents, 29 had some difficulties
during high energy activities, 28 had partial limita-
tions, and 3 patients described their activities as
very difficult.

The pain was graded according to the type of
knee activity, with 23 patients experiencing pain
when pivoting, 14 when extending, 32 when flexing,
and 11 when walking on a flat surface, 24 during
long standing, and 25 during long sitting.

During the first month after the second look ar-
throscopy, more than a third of the respondents, 22
(36.7%) started running, 11 (18.3%) continued train-
ing, and after six months 42 (70%) athletes returned
to training, and 18 did not. Even a year after the
repeated arthroscopic surgery, 23 respondents did
not return to non-restricted sports activities (as
much as 38.3%).

Table 1 shows the degree of severity of symptoms
after arthroscopy in regard to the activities. It has been
demonstrated that arthroscopic removal of the cyclops
lesion significantly reduced patients’ symptoms (pain
and limitations during: changing the direction, train-
ing, competition, landing, jumping, sprint, workout at
gym), because half of patients had no symptoms, and
pain always persisted only in 3.3% of cases.

The median Tegner score was 5.95; the minimum
was 2, and the maximum 10 (standard deviation (SD)
2.204). The average score among the female respond-
ents was 5.85, ranging from 3 to 9 (SD 1.8). Among
the male respondents, the average score was 5.96,
ranging from 2 to 10, with a SD of 2.274. It was found
that there was no statistically significant difference
between the sexes (Sig = 0,003 < 0.05).

The average Lysholm score was 86.13. The min-
imum was 50, and the maximum 100. The average
score among the female respondents was 85.63,
ranging from 72 to 95. Among the male respond-
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ents, the average score was 86.21, ranging from 50
to 100. Also, there was no statistically significant dif-
ference between the sexes (Sig = 0,026 < 0.05).

After the arthroscopic removal of the cyclops lesion,
according to Lysholm score, excellent results were
achieved in 22 patients (36.7%), good in 19 (31.7%),
poor in 16 (26.7%) and very poor in three cases (5%).

Fifteen respondents (25%) continued training with
the same intensity as before the injury, and 13 respond-
ents (21.7%) were training with higher intensity. The
number of patients who have reduced training inten-
sity was 15 (25%), 17 of them (28.3%) stated that they
did not practice sports actively, while activity decreased
in seven patients (12.7%). Two years after surgery, three
patients stopped practicing sports (5.4%).

The time span from arthroscopy to return to full
competition was 3.3 months, on average. Only 23.3%
returned to competition in the first 3 months. By the
seventh month, 31 patients continued with competitive
activity. Six respondents needed more than a year to
achieve a competitive level. Out of the total number of
respondents, 23 were no longer engaged in sports.

Knee surgery affected the quality of life to some
degree in 80% of our respondents. The majority of
patients were aware of their knee problems (63.4%),
and 71.7% of respondents have changed their way of
life to some extent in order to avoid activities that
were potentially harmful to their health. Around
65% of participants in our study presented with
some knee problems. The most frequent was the
impact on the quality of life and daily functioning
in a mild form. Considering sport activities, be-
tween 30% and 50% of the respondents did not have
any difficulties. After competitions, 15 of 60 pa-
tients did not have any knee problems. During the
usual training practice, 20 of them also had no dif-
ficulties. Between 40 and 60% of patients reported
some limitations during changing the direction of
movement, landing on injured leg, jumping, sprint,
and exercises at gym.

Analyzing the questionnaire answers, there were
no statistically significant differences in all age
groups (Sig = 0,004 < 0.05).

Discussion

According to available literature, knee injuries
account for about 30% of all sports injuries [17].
The incidence of ACL injuries is constantly increas-
ing. Over the last three decades, all of the structures
of the knee joint are more frequently injured, as well
as ACL. The higher increase of injuries is the result
of increased involvement of modern men in sports,
both professional and amateur [1, 17, 18].

The most common activities that cause these
injuries are skiing, football, handball, basketball,
volleyball and traffic accidents (up to 20%) [19].
Regarding the situation in which the injury oc-
curred, our results show a deviation from the litera-
ture data, as 96.6% of our patients sustained sports
injuries, most often during playing soccer [20, 21].
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Table 1. Difficulties associated with activities
Tabela 1. Tegobe povezane sa aktivnostima

Problem Never Rare  Sometimes Often  Always No data

Problem Nikad  Retko Ponekad Cesto Uvek  Bez podataka

Competition/Takmicenje 15 17 14 5 2 7

Training/Trening 20 17 14 1 2 6

Patellar pain/Bol casice 19 17 16 4 2 2

Hypoesthesia/Utrnutost 25 11 6 4 13 1

Changing direction/Promena pravca 28 12 11 5 1 3

Landing/Doskok 28 12 12 3 2 3

Jumping/Odraz 27 12 12 2 4 2

Betting/Stav 32 13 8 2 1 4

Sprint/Sprint 32 10 9 1 4 4

Gym exercises/Vezbe u teretani 27 16 7 2 4 4

The ACL reconstruction is today one of the most theories about what leads to this lesion [23-25]. Ac-
commonly performed surgical procedures. In the cording to the first theory, the nodule is created
United States alone, more than 200,000 of these from bone and cartilaginous residues, after drilling
procedures are performed annually [18]. The main bone tunnels in the joint [23]. Another theory argues
goals of the surgery are to remove the symptoms, that cause happen to be a reparative process that
gain full knee stability throughout the movement, occurs as a reaction to the residual living tissue of
and return to the previous level of sports activities. aruptured ACL [24]. According to the third theory,
This is achieved in 75 — 90% of operated patients repeated contact of the graft in the intercondylar
[1,2, 22]. Immediately after surgery, instead of im- notch ruptures its front fibers, causing fibrosis scar-
mobilization, it begins with early, controlled knee ring [25]. The risk of cyclops syndrome is doubled
joint movements. The main tasks of rehabilitation when the tibial and/or femoral tunnel is placed too
protocols are to prevent swelling of the knee joint, anteriorly [5, 23]. Patients with narrow intercondy-
establish good muscular control, and restore the full lar notch also have a higher tendency to develop this
range of motion and prevent arthrofibrosis and pa- lesion [25], since the formation of the cyclops can
tellar pain [9]. The early introduction of exercises be induced by contact, due to the incompatibility in
prevents the development of complications such as the size of notch and graft, causing its impingement.
arthrofibrosis and patellar pain. It is necessary to This syndrome is more common: in people who
insist on achieving the full knee extension in the have undergone a ligament reconstruction with
first three postoperative weeks, because it leads to bone-patellar tendon-bone (BTB) graft than with
optimal positioning of the graft and prevents exces- hamstring tendons [26], in patients who had ACL
sive bleeding followed by an increase in the produc- reconstruction within the first four weeks after the
tion of scar tissue [4, 10]. injury, as well as those who had signs of inflamma-
Complications following ACL reconstruction are tion at the time of surgery. It is most commonly

relatively rare [4]. One of the potential complica- developed around the distal remnant of the ruptured
tions is cyclops lesion. Cyclops syndrome was first ACL due to an inflammatory reaction [27].
described by Jackson and Schaefer in 1990 [7]. Cyclops syndrome most commonly occurs in the
They defined it as loss of extension of the knee early postoperative period, in the first two months

after ACL reconstruction, caused by intra-articular
nodular proliferation of the fibrovascular tissue,
originally from ACL graft. This syndrome was
named after Cyclops, one-eyed giants from Greek
mythology. The fibrous formation is arthroscopi-
cally resembling a head with reddish-blue areas that
looks like eye of a Cyclop [23] (Figure 1). This le-
sion consists of interposition of fibrous tissue in
front of the tibial insertion of the new ligament,
which will work as an end point during extension,
thus limiting the last degrees of motion. The clinical
picture varies from painless strokes to the acoustic

phenomenon (“click™) at the end of the movement, Figure 1. Arthroscopy: C — cyclops lesion; G — bone-

to the painful mechanical blocking the full exten- patellar tendon-bone graft

sion [23]. Although pathophysiology and the cause Slika 1. Artroskopija: C - kiklop lezija; G — kost-casicna

of the occurrence are unknown, there are more tetiva-kost kalem



Med Pregl 2019; LXXII (1-2): 17-24. Novi Sad: januar-februar.

Figure 2. MRI image of cyclops lesion
Slika 2. Dijagnostika kiklop lezije magnetnom rezonancijom

after the surgery [28], but there are also cases of
delayed-onset lesions [29], even four years after re-
construction. Although this syndrome was prima-
rily observed in people who had ACL reconstruc-
tion, cyclops can also occur after ACL rupture, but
without surgery [27-29]. There is also a statisti-
cally significant correlation between the occurrence
of cyclops lesion and knee extension deficiency in
the 3" and 6" weeks after ACL reconstruction. The
stiffness of the back thigh muscles in the early post-
operative stage may predict the occurrence of this
complication [30].

Beside the cyclops lesions, there are also cyclo-
poid formations, with arthroscopic and MRI find-
ings of cyclops, but without clinical manifestations
and without deficiency in the knee extension [8,
29-32]. Histomorphological analysis shows a dif-
ference in the histological structure of the cyclops
and cyclopoid nodules. Cyclops lesions are most
commonly made of fibrous and cartilaginous tissue,
coated with a synovial membrane, affected by os-
sification [31]. There are signs of bone formation
with the activity of osteoblasts and osteoclasts. The
tissue is well vascularized. There is no infiltration
of inflammatory or granulocytic tissue [31]. Cyclo-
poid scarring formations are made of fibrous and
granulocytic tissues, with areas of cartilaginous tis-
sue, but without osseous tissue. A well-vascularized
granulocyte tissue is surrounded by a mature, well-
organized fibrous capsule. Cyclopoid formations do
not contain grafted cells [31].
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The occurrence rate of cyclops syndrome in the
literature varies from 1.2% to 25% [4, 7, 8, 31-34].
In our sample of over 4000 surgeries, the incidence
was 1.64%. Although we used BTB graft, the reason
for low incidence may lie in the fact that most of
our patients underwent surgery at least three weeks
after injury, when the full range of knee movements
was achieved and the possibility of inflammatory
processes and fibrosis was reduced.

Cyclops lesion can be prevented by adequate
removal of all ruptured ligament fibers, positioning
the bone tunnels in bones, avoiding fiber damage
[11, 12] and early rehabilitation, which aims to
achieve full extension and flexion of at least 90 de-
grees during the first postoperative month [9, 10].
If the lesion causes pain and movement restriction,
predominantly in knee extension, arthroscopic knee
debridement is necessary [6, 7, 11, 12].

In order to treat cyclops adequately, it needs to
be recognized as soon as possible. The diagnosis is
based on clinical symptoms and MRI findings (Fig-
ure 2). Patients complain of pain and progressive
loss of extension with cracking or popping noises
in the knee and painful terminal extension when
walking or running. Among our respondents, the
most common reasons for visiting the doctor and
performing arthroscopy after ACL reconstruction
were pain in 29 patients, loss of extension in 38, and
loss of knee flexion in 15 patients. Swelling ap-
peared in 18 subjects, and knee squint in 14 patients.
The results of our research do not differ signifi-
cantly from the results in the available literature [2,
6 — 8, 23], as others also reported that the most com-
mon symptoms that indicate second-look arthros-
copy were: pain, swelling, and lack of terminal knee
extension.

Of the 60 respondents who participated in our
study, 52 were male (86.7%). In most other studies,
this complication is more common in males [7, 17,
23, 31, 32]. The average age of our patients at the
time of ACL injury was 22.6 years. The average age
of male patients was 22.7 years, while it was 21.1
years in female patients. Our results are similar to
those of a Japanese study of cyclops lesions [25],
where the average age was 21.6 years, but in most
others, the patients’ age ranged between 27 — 30
years [23, 31, 32]. The reason why patients of all
ages are found in the literature is that athletes start
their professional career earlier, the life expectancy
has generally increased with the promotion of
healthy life and healthy aging, and people remain
physically active at older age as well.

Cyclops syndrome is treated arthroscopically,
because methods of physical medicine and reha-
bilitation do not provide satisfactory results [7, 23,
31, 32]. The rehabilitation is long and hard, where-
as the results are inadequate and short-termed, as
confirmed in our study. Even when an increase in
the range of motion is achieved, the deficit returns
shortly after the end of rehabilitation. It is necessary
to surgically remove the mechanical obstacle in the
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joint. After arthroscopic removal of nodules, post-
operative rehabilitation follows. In most cases, im-
mediately after the surgery, the knee mobility in-
creases, and after kinesiotherapy the full range of
motion is achieved [32], which was also the case on
our sample.

The gap between ACL reconstruction and re-
arthroscopy in our patients was 10.3 months on
average (from 1 month to 6 years). This period in
other studies ranges from 9 - 21 months [23, 31, 32].

We evaluated the surgical status results using
functional scales. The average Lysholm score in our
patients was 86.13 points (50 — 100). Out of 60 pa-
tients, 68.4% were ranked as good or excellent. In
the literature, the postoperative Lysholm score in
the cyclops syndrome ranges between 91.5 and 94.1
points [11, 33], while in other surgical procedures
used for the elimination of knee adhesions, only 82
points [12]. In our earlier papers [35-38], this value
ranged between 93 and 97 points, which indicated
that cyclops lesion is a complication that signifi-
cantly compromises the average results of ACL
reconstruction.

The mean value of Tegner score after arthros-
copy in our patients was 5.95. We did not find the
results of postoperative Tegner score in any study
dealing with cyclops following ACL reconstruc-
tions. After the arthroscopic removal of all adhe-
sions, the average postoperative Tegner score was
5 [12]. Otherwise, the average values of this scoring
scale after ACL reconstruction range from 7.6 to
8.2 [36, 37]. These values are significantly better
than in our study, which also indicates that the cy-
clops syndrome significantly affects the level of
activity after ACL reconstruction.

The available literature is scarce regarding data
about return to sport, considering the level and in-
tensity of post-arthroscopic sports activities. Such
information are found only in a Chinese study [33],
where from 45 patients, only 6 athletes (13%), were
unable to deal with their usual sports activities, due
to loss of extension. Of the 60 respondents who par-
ticipated in our study, 46 (80%) recovered full knee
extension, and 37 knee flexion. Activities that re-
quire significant strength, such as lifting weight and
participation in sports competitions, are partially
complicated for 28 patients, very difficult for 3 pa-
tients, while 29 examinees reported no difficulty in
these activities.

The average recovery time after arthroscopy and
return to light sports activity or starting running in
our respondents was two months. Fifty percent of
them started running in the first two months after
arthroscopy. In the first 6 months, 82% began run-
ning smoothly. The remaining 18% were non-ath-
letes. On average, 2.15 months have passed since
arthroscopy to return to training.

In the first three post-arthroscopic months, 45%
of patients returned to training, and 70% after sixth
months. The most comprehensive study examining
the period needed to return to competition was our

earlier study, when we examined the same param-
eters in patients with bilateral ACL reconstructions
[35]. In that study, 87% of athletes returned to train-
ing after ACL reconstruction of one knee, and 75%
continued competing. After surgery of the contral-
ateral knee, 81% returned to training, but only 53%
returned to full competition [35].

A comprehensive review on the return to sports
activities after ACL reconstruction, which included
48 studies, with a total of 5770 participants and av-
erage follow-up period of 41.5 months [18], report-
ed that 82% of participants had returned to sports
activities at some level, 63% returned to the level
of participation before the injury, and only 44% re-
turned to competitive sport. Fear of recurrence is
the most common reason for postoperative reduc-
tion or a cessation of participation in sports. Despite
high chances for operative success, a relatively low
rate of return to competitive sport supports the fact
that psychological factors can influence the degree
of return to sports activities after injury [18].

Reconstruction of ACL is considered to be a
“quality of life” surgery, as it helps patients return
the quality of life to the level before the injury.
However, cyclops syndrome causes a progressive
deficit of knee extension, with or without pain and
instability. A loss of just 5 degrees can significant-
ly limit the patient’s sporting performance and pre-
vent the return to sports. Analyzing the data of the
study, the results show that in 80% of our patients,
knee surgery has to some extent affected the pa-
tients” quality of life. The majority of patients are
aware of their knee problems (63.4%), and 71.7% of
respondents have changed their way of life to some
extent in order to avoid activities that are poten-
tially harmful to their health.

Our research has several limitations. One of the
disadvantages is that patients were contacted by
telephone or email, so we could not directly explain
anything possibly unclear in the questionnaire. In
addition to a small sample, we also had a great dis-
proportion between the sexes. We only interviewed
eight females, which affected the credibility of the
examined correlations. In addition, there were some
problems in designing the questionnaire itself. As
the questions in the KOOS questionnaire are not
specific to the cyclops syndrome, it was necessary
to modify it, which affected the loss of statistical
calculation of each individual segment of the ques-
tionnaire. One of the limitations is the time interval
from the injury to surgical intervention and the mo-
ment of conducting the study and filling the ques-
tionnaire. The main problem is that for a large part
of the questions patients were asked to retrospec-
tively recall specific information about the activities
and symptoms, so the presence of bias in the meth-
odology cannot be excluded.

This research could provide guidelines for fur-
ther studies to deal with the quality of life after
cyclops syndrome, especially because a small
number of papers deal with this topic, from the as-
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pect of quality of life and the impact on sports ac-
tivities of patients with this complication.

Conclusion

Cyclops lesion is a rare but a potential complica-
tion after anterior cruciate ligament reconstruction.
This syndrome causes a progressive deficit of knee
extension, significantly limiting the patient’s sport-
ing performance and does not respond to rehabilita-
tion treatment. Answers to questionnaire questions
indicate that there are no statistically significant
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differences in age or sex distribution of examinees.
Cyclops lesion significantly compromises the result
of reconstruction, in terms of scale, subjective
symptoms, the intensity of sports activities and the
quality of life. After reoperation, the patients’
symptoms significantly reduced, but results of the
activity scale and return to sport were worse than
in patients who underwent reconstruction without
this complication. The arthroscopic removal of the
cyclops lesion leads to satisfactory postoperative
results, but athletes lose altogether about 2.5 years
from injury to return to unrestricted activities.
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PROGNOSTIC VALUE OF AGE-ADJUSTED INTERNATIONAL PROGNOSTIC INDEX
IN PATIENTS WITH RELAPSED OR REFRACTORY DIFFUSE LARGE B-CELL LYM-
PHOMA - A SINGLE CENTRE EXPERIENCE

PROGNOSTICKI ZNACAJ STAROSNO USKLADENOG MEPUNARODNOG PROGNOSTICKOG
INDEKSA KOD PACIJENATA SA REFRAKTORNIM DIFUZNIM B KRUPNOCELIJSKIM LIMFOMOM
— ISKUSTVO JEDNOG CENTRA

Maja POPOVIC" 2, Gorana MATOVINA BRKO', Dragana PETROVIC!, Bojana VRANJKOVIC',
Jelena RADIC"? and Lazar POPOVIC"2

Summary

Introduction. The research aimed to evaluate the impact of age-
adjusted international prognostic index and time to the first re-
lapse on overall survival and progression-free survival from the
beginning of the second line of treatment in patients with re-
lapsed/refractory diffuse large B-cell lymphoma. Material and
Methods. The research included 36 patients with relapsed/refrac-
tory diffuse large B-cell lymphoma treated at the Oncology In-
stitute of Vojvodina, Serbia, from January 2013 to December
2015. Patients were stratified according to age-adjusted interna-
tional prognostic index score at the time of relapse into patients
with low risk (score 0 — 1) and patients with high risk (score 2 - 3),
as well as according to the time of the first relapse: early relapse
(< 12 months) and late relapse (> 12 months). Results. In the
group of patients with a score of 0 — 1, the median overall sur-
vival was 44 months compared with 6 months in patients with
score of 2 — 3, hazard ratio 0,4 (confidence interval 0,16 — 0,99),
p = 0,03. In patients with early relapse, the median overall sur-
vival was 7 months compared with 25 months in patients with
late relapse, hazard ratio 0,55 (confidence interval 0,25 — 1,19),
p =0,12. In patients with early relapse, median progression-free
survival was 0 months compared with 10 months in patients with
late relapse, hazard ratio 0,34 (confidence interval 0,12 — 1,00),
p = 0,0017. Conclusion. The impact of age-adjusted interna-
tional prognostic index score significantly affects overall sur-
vival in patients with relapsed diffuse large B-cell lymphoma.
The time to the first relapse impacts progression-free survival
calculated from the time of the second-line treatment initiation.
Key words: Prognosis; Indexes; Lymphoma, Large B-Cell, Dif-
fuse; Recurrence; Disease-Free Survival; Lymphoma, Non-Hodg-
kin; Age Factors

Introduction

Diffuse large B-cell lymphoma (DLBCL) is the
most common Non-Hodgkin lymphoma (NHL) and

SaZetak

Uvod. Cilj ovog istrazivanja je procena uticaja Age-adjusted Interna-
tional Prognostic Index i vremena do pojave prvog relapsa na ukupno
prezivljavanje i vreme do progresije bolesti od zapocinjanja druge linije
le¢enja kod bolesnika sa relapsnim ili refrakternim difuznim
B-krupnocelijskim limfomom. Materijal i metode. U istraZivanje je
ukljuceno 36 bolesnika koji su u periodu od januara 2013. do decembra
2015. godine leceni u Institutu za onkologiju Vojvodine zbog relapsnog
ili refrakternog difuznog B-krupnocelijskog limfoma. Bolesnici su
grupisani prema vrednosti Age-adjusted International Prognostic Index
skora u relapsu na bolesnike sa niskim rizikom (skor 0-1) i bolesnike sa
visokim rizikom (skor 2-3) i vremenu do pojave prvog relapsa: rani relaps
(do 12 meseci) i kasni relaps (preko 12 meseci). Rezultati. Medijana
ukupnog prezivljavanja u grupi bolesnika sa niskim rizikom (skor 0-1)
iznosila je 44 meseca u odnosu na grupu bolesnika sa visokim rizikom
(skor 2-3) gde je medijana ukupnog prezivljavanja iznosila 6 meseci, odnos
hazarda 04 (interval poverenja 0,16—0,99), p = 0,03. Medijana ukupnog
prezivljavanja u grupi bolesnika sa ranim relapsom iznosila je sedam
meseci u odnosu na medijanu ukupnog prezivljavanja bolesnika sa kas-
nim relapsom koja je iznosila 25 meseci, odnos hazarda 0,55 (interval
poverenja 0,25-1,19), p = 0,12. U grupi bolesnika sa ranim relapsom
medijana vremena do progresije bolesti iznosila je 0 meseci u odnosu na
grupu bolesnika sa kasnim relapsom kod kojih je medijana vremena do
progresije bolesti iznosila 10 meseci, odnos hazarda 0,34 (interval pov-
erenja 0,12-1,00), p = 0,0017. Zakljuc¢ak. Vrednost relapsnog Age-ad-
Justed International Prognostic Index skora znacajno uti¢e na ukupno
prezivljavanje bolesnika sa relapsnim difuznim B-krupnocelijskim lim-
fomom, dok vreme do prvog relapsa znac¢ajno uti¢e na vreme do pro-
gresije bolesti nakon zapocinjanja druge linije leCenja kod bolesnika sa
relapsnim ili refrakternim difuznim B-krupnocelijskim limfomom.
Kljuéne reci: prognoza; indeksi; difuzni B krupnocelijski limfom;
relaps; prezivljavanje bez bolesti; ne-Hockinov limfom; uzrast

accounts for 30 —40% of all NHLs [1]. Since 1970, the
standard therapeutic option in the treatment of DLBCL
has been a chemotherapy regimen with cyclophospha-
mide, adriamycin, vincristine, and prednisone (CHOP)

21204 Sremska Kamenica, Put dr Goldmana 4, E-mail: maja.popovic@mf.uns.ac.rs



26 Popovi¢ M, et al. Prognostic Index in Relapsed/Refractory DLBCL

Abbreviations

aalPI  —age-adjusted international prognostic index
(0N — overall survival

PFS — progression-free survival
DLBCL - diffuse large B-cell lymphoma
HR — hazard ratio

CI — confidence interval

CR — complete response

PR — partial response

SD — stable disease

PD — progressive disease

NHL  —Non-Hodgkin lymphoma

CHOP - cyclophosphamide, adriamycin, vincristine, prednisone

R-CHOP- rituximab plus cyclophosphamide, adriamycin,
vineristine, prednisone

ASCT — autologous stem cell transplantation

CORAL - Cardiovascular Outcome in Renal Atherosclerotic
Lesions

CAR  —chimeric antigen receptor

GCB  —germinal center B-cell

R-ICE  —rituximab, ifosfamide, carboplatin, etopside

which is associated with a 50% complete remission
(CR) [2]. The current standard is immunochemothera-
py with rituximab plus cyclophosphamide, adriamycin,
vincristine, and prednisone (R-CHOP) which is associ-
ated with a 60% CR [3]. Even after achieving a CR, 30
—40% of patients relapse [4]. Among patients who re-
lapse or who are refractory to first-line treatment, 40%
are eligible for high-dose chemo with autologous stem
cell transplantation (ASCT) [5]. After ASCT, 50% of
patients relapse [6] with a median survival of 3 months
[7]. The treatment of choice in patients who are not
eligible for high-dose chemo with ASCT (60%) [5] is
GemOx (gemcitabine-oxaliplatin), bendamustine, gem-
citabine, dexamethasone, and cisplatin (GDP), lenal-
idomide (activated B-cell - non—germinal center B-cell
(GCB) and ibrutinib (non-GCB) [8—12].

This research aimed to estimate the overall sur-
vival (OS) and progression-free survival (PFS) in pa-
tients with relapsed DLBCL. We have also examined
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Graph 1. Overall survival of all patients from the begin-
ning of the second-line treatment

Grafikon 1. Ukupno prezivljavanje u ukupnoj popu-
laciji bolesnika nakon zapocinjanja druge linije terapije

the impact of age-adjusted International Prognostic
Index (aalPI) and time to the first relapse on the OS
and PFS after the beginning of the second line treat-
ment; the impact of time to disease relapse after the
first line of treatment (early or late relapse) on OS, and
time to disease progression after the second line of
treatment.

Material and Methods

The research included patients with relapsed DL-
BCL who were treated at the Oncology Institute of
Vojvodina, Serbia from January 2013 to December
2015. The data were obtained from the medical histo-
ries of patients and the following characteristics were
analyzed: sex, age at the time of diagnosis, germinal
center B-cell (GCB)/non-GCB subtype [14], initial
treatment, time of disease relapse (early relapse < 12
months from the end of the first-line treatment, late
relapse > 12 months from the end of the first line of
treatment). The same parameters were evaluated at the
time of the first and the second relapse. The OS was
calculated from the time of initiation of the second-line
treatment until death or the last follow-up visit. The
PFS was calculated from the start of the second-line
treatment until disease progression.

The primary endpoint of our study was to esti-
mate OS and PFS from the initiation of treatment
post-relapse using Kaplan—Meier curves. The sta-
tistical data analysis was performed by using Med-
Calc statistical software (version 18.10).

Results
The research included 36 patients, with average age
of 56 years, ranging from 22 to 78 years. Sixteen out

of 36 (44%) were male, 20 (55%) were female. Accord-
ing to Ann Arbor classification at the time of diagnosis,
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Graph 2. Median overall survival in patients with aalPI
0 — 1 (low risk) versus aalPI 2 — 3 (high risk)

Grafikon 2. Medijana ukupnog prezivljavanja u grupi
bolesnika sa Age-adjusted international prognostic index
skorom 0-1 (nizak rizik) u odnosu na bolesnike sa skorom
2-3 (visok rizik)
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Graph 3. Progression free survival in overall patients
from the beginning of the second-line treatment

Grafikon 3. Prezivljavanje bez progresije bolesti u ukupnoj
populaciji bolesnika nakon zapocinjanja druge linije tera-

pije

4 patients had stage I (11%), 6 had stage 11 (16%), 13
had stage III (36%) and 13 stage IV (36%). Thirteen
patients had GCB subtype, while 11 had non-GCB.
According to aalPI at the time of initial diagnosis: 13
patients were low risk (0 - 1), while 19 were high risk
patients (2 - 3). All patients were treated with R-CHOP
regimen in the first line of treatment, 15 (41%) with six
cycles, whereas 21 (58%) received eight cycles. After
the first line of treatment, 23/36 (33%) had a CR, 18
(50%) had a partial response (PR), 1 (2.7%) patient had
a stable disease (SD), while 5 (13.8%) had a progressive
disease (PD).

At the time of the first relapse, Ann Arbor stage
was available for 33 patients, 6 (18%) had stage I, 7
(21%) had stage 11, 7 (21%) had stage 111, while 13
(39%) had stage I'V. AalPI score at the time of relapse
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Graph 4. Median progression free survival in patients
with late relapse versus early relapse

Grafikon 4. Medijana prezivljavanja bez progresije
bolesti u grupi bolesnika sa kasnim relapsom u odnosu
na grupu bolesnika sa ranim relapsom
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Graph 5. Median time to disease progression in patients
who were treated with third-line therapy
Grafikon 5. Medijana prezivljavanja bez progresije

bolesti kod pacijenata koji su primali trecu terapijsku
liniju

o

was available for 26 patients; 13 were low risk (0 - 1)
while the remaining 13 (50%) were high risk patients
(2 - 3). Late relapse occurred in 21/36 (58%), while 14
(42%) patients had an early relapse. In the second-line
treatment, 12/32 (37.5%) patients were treated with
platinum-based regimen, 12 (37.%) with ifosfamide-
based regimen, while 8 (25%) patients were treated
with one of various CHOP-like regimens. Data on re-
sponse to treatment were collected for 30 patients: CR
and PR were achieved in 9 (30%) and 10 (33%) patients,
respectively; SD was not registered in any patient,
while PD occurred in 11 (36.6%). Among patients who
achieved CR or PR, 3 eventually received ASCT.

Data on Ann Arbor stage were available for 18
patients after the second relapse staged from [ to I'V:
2 (11.1%), 3 (16.6%), 2 (11.1%) and 11 (61.1%), respec-
tively. AalPI score was collected for 18 patients with
second relapse: 10 (55.5%) were low risk (0 - 1), while
8 (44.5%) were high risk (2 - 3). In the third-line treat-
ment 4 (22%) out of 18 patients were treated with
ifosfamide-based regimen, 8 (44.4%) received one of
CHOP-like regimens, 3 (16.6%) platinum-based reg-
imen, while 2 (11.1%) received cyclophosphamide,
vincristine sulfate, adriamycin, dexamethasone (hy-
per CVAD). Response to treatment was collected for
16 patients: CR, PR, SD and PD occurred in 6 (37.5%),
1 (6.25%), 1 (6.25%), 8 (50%) patients, respectively.

In overall patients, median OS (5-year follow-up)
was 18 months (7 - 44) (Graph 1). Median OS in the
group of patients with aalPI O - 1 (low risk) was 44
months in comparison to aalPI 2 - 3 (high risk patients)
with median OS 6 months hazard ratio (HR) 0,4 (con-
fidence index (CI) 0,16 - 0,99), p = 0,03 (Graph 2).
Median OS in early-relapsed patients was 7 months,
versus 25 months in late-relapsed patients, HR 0,55
(C10,25 - 1,19), p=0,12.

In overall patients, median PFS was 4 months (0
- 9) (Graph 3). In early-relapse subgroup of pa-
tients, median PFS was 0 months, versus 10 months
in late-relapse subgroup, HR 0,34 (CI 0,12 - 1,00),
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p=0,0017 (Graph 4). Median PFS of patients who
were treated with third-line treatment was 0 months
(0 - 4) (Graph 5).

Discussion

Patients with refractory or relapsed DLBCL after
first-line treatment are candidates for salvage treatment
[15]. The overall response rate to various salvage pro-
tocols is 42—64% [16-20]. Patients who achieve a re-
sponse to salvage therapy receive high dose chemo with
ASCT [21]. All our patients were treated with R-CHOP
as the first-line regimen. At first relapse, different sal-
vage protocols were used. The median OS from the
beginning of salvage treatment was 18 months, while
survival at 5 years was 27%, regardless of the salvage
protocol used. The (CORAL) study reported 62% of
patients treated with R-CHOP protocol. At first relapse,
patients were treated with R-ICE (rituximab, ifosfa-
mide, carboplatin, and etoposide) or R-DHAP (rituxi-
mab, dexamethasone, cisplatin, cytarabine) and after
achieving a response they proceeded to ASCT. The OS
at 3 years was 49% [22]. Paul et al. performed a study
where all patients were treated with CHOP regimen at
first-line and ICE salvage protocol; the OS at 4 years
was 34% [23]. Rachel et al. reported 5-year OS (38%)
in patients treated with various salvage protocols and
eventually ASCT [24]. We observed a significant dif-
ference in OS among our patients with low-risk aalPI
0 -1 (45%, median OS 44 months) in comparison to
patients with high-risk aalPI 2 - 3 (10% - median OS
6 months). Three-year OS in low-risk patients in COR-
AL trial was 62%, versus 32% in high-risk patients (p
<.001) [22]. Another trial also reported a significant
difference in 4-year OS in patients with low, intermedi-
ate and high risk, (74% v 49% v 18%, respectively)
[23]. Rachel at al. reported that median OS in low-risk
patients was 27 versus 5 months in high-risk patients
(p <.001) [24]. According to our data, after a 3-year
follow up, PFS was 16%, calculated from the start of
the second-line treatment. There was a significant dif-
ference in PFS after initiation of the second-line treat-
ment. Three-year PFS in patients with late relapse was
22%, median PFS 10 months, compared to early-re-
lapsed patients with a second relapse in the first months
of the second-line treatment (median 0 months). The

CORAL trial reported 3-year PFS, post-second-line
treatment initiation, to be 37% in overall patient popu-
lation, and it did not differ in the subpopulation with
late relapse. In early-relapse patients, PFS was 23%
[22].

Our results are comparable to the data reported
by above mentioned authors and confirm the fact
that patients with relapsed/refractory DLBCL have
a very poor prognosis [22-24]. SCHOLAR-1 trial
reported that OS of patients who relapsed in less
than 12 months post ASCT, with all treatments avail-
able, was 6,3 months [25]. Chimeric antigen recep-
tor (CAR)-T cell therapy proved effective in patients
with relapsed/refractory DLBCL [25]. ZUMA trial
treated patients with refractory DLBCL with axi-
cabtagene ciloleucel (anti-CD19 CAR T-cell) [26].
The treatment response rate was 82% and CR was
achieved in 54% patients. After 15,4 month follow
up, 42% of patients still responded to the treatment,
while 40% still had CR [26]. In JULIET trial, pa-
tients with relapsed/refractory DLBCL were treated
with tisagenlecleucel [27]. The overall response rate
was 54%, 40% had CR, while 13% had PR. The
median duration of response was not achieved after
19 months of follow up [27]. Polatuzumab vedotin
(anti-CD79 antibody-drug conjugate) in combination
with bendamustine and rituximab vs. bendamustine
alone in relapsed/refractory DLBCL patients who
were not eligible for ASCT accomplished signifi-
cantly longer OS and PFS [28]. A CR was achieved
in 40% of patients who were treated with polatuzu-
mab vedotin in combination with bendamustine and
rituximab in comparison to 13% of patients who
were treated with bendamustine and rituximab [28].

Conclusion

The age-adjusted international prognostic index
score calculation significantly influences the over-
all survival in patients with relapsed/refractory dif-
fuse large B-cell lymphoma. Time to the first re-
lapse significantly impacts the time to disease pro-
gression after the second-line treatment initiation
in these patients, so this subpopulation warrants
novel therapeutic options in the future.
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PSYCHOTIC SYMPTOMS IN PARKINSON’S DISEASE: ETIOLOGY,
PREVALENCE AND TREATMENT

PSIHOTICNI SIMPTOMI U PARKINSONOVO.J BOLESTI — ETIOLOGILJA, PREVALENCIJA I TERAPIJA

Jelena KNEZEVIC!3, Vladimir KNEZEVIC?3, Svetlana SIMIC"3,
Lorand SAKALAS!? and Svetlana IVANOVIC KOVACEVIC?3

Summary

Introduction. Parkinson’s disease is the second most common
neurodegenerative disease with as many as 50 — 70% of patients
experiencing psychotic symptoms during the course of the ill-
ness. Our aim was to provide an evidence-based review on the
etiology, prevalence and management of psychotic symptoms
in Parkinson’s disease. Material and Methods. We used refer-
ences from the “Medline” database published from 1999 to
2019. Results. The most common psychotic symptoms in Par-
kinson’s disease are visual hallucinations, which occur in 25 -
30% of patients, acoustic hallucinations in about 20%, and
delusions in around 5% of these patients. The etiology of psy-
chotic symptoms is not fully clarified, but researchers suggest
a complex interrelationship of factors associated with the dis-
ease itself and the factors associated with antiparkinsonian
medications. After exclusion of other etiologic causes of psy-
chotic symptoms, it is necessary to revise the type and dose of
antiparkinsonian drugs. Although pimavanserin has recently
been approved by the United States Food and Drug Administra-
tion, the current treatment of choice for psychotic symptoms in
Parkinson’s disease is still quetiapine. Only patients who do not
tolerate or do not respond to quetiapine are treated with cloza-
pine, which has been proven more effective, but with significant
side effects. Conclusion. Timely diagnosis and adequate treat-
ment of psychotic symptoms in Parkinson’s disease are essen-
tial, because they dramatically affect the quality of life of pa-
tients and their families. Therefore, it is necessary to establish
more effective tools for screening and treatment of psychotic
symptoms in Parkinson’s disease.

Key words: Parkinson Disease; Psychotic Disorders; Hallucina-
tions; Antiparkinson Agents; Drug-Related Side Effects and
Adverse Reactions; Risk Factors; Quality of Life

Introduction

Parkinson’s disease (PD) is a common neurode-
generative disease diagnosed based on motor im-
pairment. It usually occurs in people older than 65
years, but it is estimated that 5% of patients are
diagnosed before the age of 40 years [1, 2]. PD pre-
dominantly affects subcortical brain structures and
the cerebral cortex is affected during disease pro-

SazZetak

Uvod. Poznato je da u Parkinsonovoj bolesti, drugoj po ucestalos-
ti u grupi neurodegenerativih bolesti, cak 50~70% pacijenata do-
zivljava psihoti¢ne simptome. Cilj aktuelnog istrazivanja je da obe-
zbedi pregled podataka iz literature koji se odnose na etiologiju,
prevalenciju i tretman psihoti¢nih simptoma u Parkinsonovoj bo-
lesti. Materijal i metode. Identifikovali smo reference koriste¢i
bazu podataka Medline za period od 1999. do 2019. godine. Re-
zultati. Najcesci psihoti¢ni simptomi u Parkinsonovoj bolesti jesu
opticke halucinacije koje se javljaju kod 25-30% pacijenata, akus-
ticke halucinacije koje se javljaju kod oko 20% pacijenata i suma-
nutosti koje se javljaju kod oko 5% pacijenata. Etiologija psihoti¢-
nih simptoma nije u potpunosti razjasnjena, ali istrazivaci ukazu-
ju na kompleksan medusobni odnos faktora povezanih sa samom
bolesc¢u i faktora povezanih sa antiparkinsoni¢nim lekovima. Na-
kon iskljucivanja drugih etioloskih faktora, kod pojave psihoti¢-
nih simptoma u Parkinsonovoj bolesti, potrebno je revidirati doze
1 vrstu ordiniranih antiparkinsonika. Iako je atipi¢ni antipsihotik
pimavanserin nedavno odobren za leenje psihoti¢nih simptoma
u Parkinsonovoj bolesti od americke Uprave za hranu i lekove, ak-
tuelni tretman izbora za ovu indikaciju je i dalje antipsihotik kve-
tiapin. Samo kod pacijenata kod kojih postoji problem sa efika-
snoscu ili tolerabilnoséu kvetiapina uvodi se klozapin, koji je do-
kazano efikasniji, ali koji ima i znacajne nezeljene efekte. Zaklju-
¢ak. Pravovremena dijagnoza i adekvatan tretman psihoti¢nih sim-
ptoma u Parkinsonovoj bolesti su neophodni jer dramati¢no nepo-
voljno uticu na kvalitet Zivota pacijenata i njihovih porodica. Zbog
toga je neophodno uspostaviti efikasnije algoritme za skrining i
lecenje psihoti¢nih simptoma u Parkinsonovoj bolesti.

Kljuéne reéi: Parkinsonova bolest; psihoti¢ni poremecaji; ha-
lucinacije; antiparkinsonici; nuspojave i nezeljene reakcije iza-
zvane lekovima; faktori rizika; kvalitet zivota

gression. The histopathological substrate of this
disorder is hypofunction of dopaminergic neurons
in substantia nigra, but serotonergic and noradren-
ergic nerve pathways are also affected [3].

In addition to the primary motor symptoms, there
are non-motor symptoms that have been recognized as
a possible complication of long-term treatment, but
often remain unrecognized and untreated [4, 5]. Psy-
chiatric symptoms of PD, such as psychosis, mood
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disorders, dementia and anxiety lead to further disabil-
ity and may have a greater impact on the quality of life
than motor symptoms. Risk factors for psychosis in PD
include duration of illness, presence of dementia, sen-
sory impairments or insomnia, use of dopamine ago-
nists, and perhaps the angiotensin converting enzyme
of dopamine transporter genes [6].

Material and Methods

The aim of this study was to examine the etiology,
prevalence and treatment strategies for psychotic symp-
toms in PD. References were identified using
“Medline” database in the period between 1999 and
2019. Classification of studies, in relation to their qual-
ity, was performed using the guideline for levels of
evidence established by the American Academy of
Neurology.

Results

It has been found that psychotic symptoms occur
in less than 10% of PD patients who do not use antipar-
kinsonian agents [7—10]. However, psychotic symptoms
can occur in as many as 15 to 40% of patients using
antiparkinsonian drugs [11-13].

There are specific risk factors for the occurrence
of psychotic symptoms in PD patients which include
exposure to antiparkinsonian drugs, older age, ex-
ecutive functions disorders, comorbid diagnosis of
dementia, severity and duration of the disease, co-
morbid depression, visual disturbances, polyphar-
macotherapy and hereditary predisposition to psy-
chiatric disorders [14—19].

There are criteria for diagnosis of psychosis in PD
[20]: 1. occurrence of at least one of the symptoms:
hallucinations, illusions, delusions; 2. occurrence of
psychotic symptoms after the onset of PD; 3. the symp-
toms are recurrent or persist for at least four weeks; 4.
exclusion of psychiatric disorders and other medical
conditions as possible causes of psychotic symptoms.

Psychotic symptoms may lead to disability and
cause a significant problem for patients and their fam-
ilies [21, 22]. These symptoms usually occur after more
than 10 years of antiparkinsonian treatment. It is esti-
mated that patients with PD, in contrast to individuals
with schizophrenia, usually have insight into their psy-
chotic symptoms [14—-16].

The most common psychotic symptoms are visual
hallucinations, occurring in one-quarter to one-third
of all patients with PD. Auditory hallucinations occur
in approximately 20%, while delusions occur in 5% of
patients [23, 24]. Visual hallucinations in PD are usu-
ally complex, well-established and most often imply
human beings or animals. They are often recurrent and
stereotype, occurring in dark or dim light in the
evening. Unlike hallucinations in schizophrenia, hal-
lucinations in PD are without emotional content [25].
In addition to visual and auditory, there are so-called
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“minor” hallucinations where the patient feels some-
one’s presence or sees somebody passing through his
peripheral visual field. There is also “selective diplopia”
as a specific type of hallucination [26].

Isolated delusions rarely exist in PD, however, it is
estimated that 10% of patients experience delusions in
addition to hallucinations [27]. One of the most com-
mon delusions is partner’s infidelity. Additionally, lit-
erature describes “Capgras syndrome” - experiencing
that acquaintances are replaced by similar persons,
“Fragola syndrome” - experiencing that acquaintances
are disguised as strangers and “reduplicative param-
nesia” when patients have the impression of duplicated
place or location [28].

The etiology of psychotic symptoms in PD is not
fully clarified, but researchers suggest a complex in-
teraction of factors associated with the disease itself
and factors associated with antiparkinsonian drugs [14].
It has been proven that all classes of antiparkinsonian
drugs (dopamine receptor agonists, N-methyl D-aspar-
tate (NMDA) receptor antagonists, levodopa, monoam-
ine oxidase B inhibitors of catechol-O-methyltrans-
ferase and antimuscarinic drugs) may induce psychot-
ic symptoms [15]. There is a classification of antipar-
kinsonian drugs in terms of their potency to cause
psychotic symptoms and some controlled studies sup-
port these claims. Levodopa and dopamine agonists,
two drugs of first choice for the treatment of motor
symptoms of PD are also associated with the appear-
ance of psychotic symptoms. Controlled studies show
that psychotic symptoms are more likely to occur dur-
ing the use of dopamine agonists than during the use
of levodopa [29, 30]. Levodopa, as the drug which has
the lowest potency to induce psychotic symptoms,
should be used in patients with PD and suffering from
psychosis [31, 32]. Dopaminergic drugs lead to exces-
sive stimulation or hypersensitivity of mesolimbic D2
and D3 receptors and may induce psychosis. Seroton-
ergic and dopaminergic system imbalance is also as-
sociated with the onset of psychosis in PD [33].

In addition to the effects of dose and duration of the
drug treatment, there is a strong interaction between
antiparkinsonian medications themselves and comorbid
vulnerability for the development of psychotic symp-
toms such as cognitive deficits and visual disturbances.
Risk factors for the development of psychotic symp-
toms in PD include primary deficits of processing
visual information (reduced visual acuity deficit in
recognizing colors and contrast, optic nerve damage
and functional abnormalities of the brain). There are
additional factors, such as sleep disturbances, struc-
tural brain abnormalities and genetic factors that may
contribute to the occurrence of psychotic symptoms in
PD [14]. It is necessary to rule out other possible caus-
es of psychotic symptoms in PD, including infection,
intoxication, endocrine disorders, acute metabolic im-
balance and certain medications, before starting the
treatment [34, 35].

The first step in the treatment of psychotic symp-
toms is dose reduction or withdrawal of benzodi-
azepines and tricyclic antidepressants. The next step
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is to reduce the dose of antiparkinsonian drugs with
respect to their potency for inducing psychotic symp-
toms. This sequence implies anticholinergics first,
then amantadine, dopaminergic agonists, monoam-
ine oxidase-B (MAO-B), catechol O-methyltrans-
ferase (COMT) and eventually levodopa. However,
these interventions may lead to motor symptoms
worsening, so the main aim is to achieve an optimal
balance between motor and psychotic symptoms of
PD [2]. The treatment of psychotic symptoms in PD
is challenging, because the treatment of motor symp-
toms leads to exacerbation of psychotic symptoms,
and the treatment of psychotic symptoms leads to
worsening of motor symptoms [35].

When it is necessary the introduce antipsychot-
ics, professionals should avoid classical antipsychot-
ics such as haloperidol due to increased risk of ex-
trapyramidal side-effects causing worsening of
motor symptoms [18]. It is important to point out
that extrapyramidal syndrome induced by conven-
tional antipsychotics withdraws after 4 to 16 weeks
after the discontinuation of antipsychotic therapy
[36]. That is the main reason for introduction of
atypical antipsychotics from the beginning.

The course of psychosis in PD is not sufficiently
explored and there is no empirical evidence about the
duration of psychosis treatment. One study showed that
psychotic relapses occurred in 83% of fully recovered
patients after a gradual withdrawal of antipsychotic
drugs [36].

According to literature and clinical experience, the
current treatment of choice for psychotic symptoms in
PD is still quetiapine - 25 to 300 mg per day, with an
average maintenance dose of 75 mg. It is known that
quetiapine is well tolerated, safe and effective. How-
ever, quetiapine has not shown efficacy better than
placebo in two placebo-controlled trials [37, 38]. While
clozapine has proven the most effective, its introduction
is recommended only for patients who do not tolerate
or do not respond to quetiapine, due to considerable side
effects [35]. Three adequately designed, placebo con-

trolled trials in which low dose clozapine was used in
PD showed a reduction of psychotic symptoms, without
motor-symptoms worsening [31, 38, 39]. There is some
evidence justifying the introduction of olanzapine and
risperidone as well, but more pronounced extrapyram-
idal side effects can be expected, in comparison with
quetiapine. Another study showed that both olanzapine
and clozapine significantly reduced psychotic symp-
toms and did not lead to worsening of motor symptoms
[40]. However, two placebo-controlled trials did not
identify differences in efficiency between olanzapine
and placebo. In addition, olanzapine is associated with
a significant worsening of motor symptoms [41, 42].
One interesting study showed risperidone as more ef-
fective in reducing psychotic symptoms than clozapine,
without motor side effects [43]. Recent meta-analysis of
trials on treatment of psychotic symptoms in PD con-
cluded that only clozapine can be fully recommended
[44]. We have to point out that pimavanserin, 5-hydrox-
ytryptamine receptor serotonin 2A inverse agonist was
recently approved by the United States Food and Drug
Administration for the treatment of PD psychosis and
may prove to be a more targeted therapy without the
downsides of atypical antipsychotics [45, 46].

Conclusion

New definitions and medications have raised the
research interest and led to expansion of the literature
concerning psychosis in patients with Parkinson’s dis-
ease, with the main interests being the etiology and
treatment. Timely diagnosis and adequate treatment of
psychotic symptoms is essential, because these symp-
toms dramatically affect the quality of life of the pa-
tients and their families. It is known that patients often
do not report psychotic symptoms spontaneously to
their clinicians. Therefore, it is necessary to establish
more effective instruments for screening and treatment
strategies for psychotic symptoms in Parkinson’s
disease, taking into account the importance of this
phenomenon.
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Summary

Introduction. Undescended testis is the most common con-
genital anomaly of the male urogenital tract. The main issues
associated with this condition are decreased fertility and an
increased risk for testicular cancer, which are minimized if
early orchiopexy is performed. The objective of this study is to
evaluate the age at orchiopexy at the Institute of Child and
Youth Health Care of Vojvodina and to compare it to interna-
tional guidelines (American Urological Association, Canadian
Urological Association and European Association of Urology).
Material and Methods. A retrospective study included 457 patients
operated on between 2010 and 2015. The recorded data were ana-
lyzed by Microsoft Excel Office 365 using means, medians, mini-
mums, maximums and standard deviations where appropriate. The
patient age and current recommendations for timing of orchiopexy
were analyzed as well. Results. The mean age at orchiopexy was
69.47 months, and the median age was 64 months. Considering each
year separately, no significant differences between mean and me-
dian age at orchiopexy were found. The percentage of orchiopexies
performed before 24 months was 29% and 5% were performed
before 12 months of age. The mean age at orchiopexy was 51.47
months later than recommended by current international guidelines.
Conclusion. This study confirmed that the age at orchiopexy in our
sample was significantly delayed than recommended. It is necessary
for all medical practitioners involved in child health care to share
new information, trends and diagnostic-therapeutic algorithms
about undescended testis and consequences of late treatment.
Key words: Orchiopexy; Cryptorchidism; Infant; Child, Preschool;
Age Factors; Early Diagnosis; Time-to-Treatment; Physician’s Role;
Practice Guideline

Introduction

Undescended testis occurs in 1 —4% of full-term
and in 1 —45% of premature infants. It is the most
common congenital anomaly affecting the male
urogenital tract.

This condition negatively affects the development
of the testis [1-3]. The main issues associated with
undescended testis are decreased fertility and an in-

Sazetak

Uvod. Nespusteni testis je najcesc¢a kongenitalna anomalija urogeni-
talnog trakta kod decaka. Najznacajniji problemi koji se dovode u
vezu sa ovim stanjem su poremecaji fertiliteta i poviSen rizik obol-
evanja od karcinoma testisa, a ¢ija pojava se znac¢ajno umanjuje
izvodenjem orhidopeksije u ranom uzrastu. Cilj studije bio je utvrdi-
ti uzrast u kom se izvodi orhidopeksija na Institutu za zdravstvenu
zastitu dece i omladine Vojvodine, kao i uporediti ove rezultate sa
medunarodnim preporukama (Americ¢ko, Kanadsko i Evropsko
udruzenje urologa). Materijal i metode. U retrospektivnu studiju
ukljueno je 457 pacijenata operisanih (orhidopeksija) od 2010. do
2015. godine. Prikupljeni podaci analizirani su pomocu programa
Microsoft Excel Office 365, a predstavljeni kao proseéne vrednosti
uzrasta, medijane, najnize i najvise vrednosti, kao i standardne
devijacije. Vrseno je i poredenje dobijenih vrednosti sa najnovijim
preporukama za pravovremeno operativno le¢enje nespustenih tes-
tisa. Rezultati. Prosec¢ni uzrast u trenutku operacije iznosio je 69,47
meseci (medijana 64 meseca). Vrednosti ovih parametara nisu se
znacajno razlikovale u godinama posmatranja. Kod 29% dece
orhidopeksija je uradena tokom prvih 24 meseca Zivota, a u toku
prvih 12 meseci kod 5% pacijenata. U poredenju sa aktuelnim pre-
porukama, operisana deca su bila u proseku 51,47 meseci starija od
preporucenog uzrasta. Zakljucak. Rezultati studije ukazuju da se
orhidopeksija izvodi u znacajno kasnijem uzrastu u odnosu na na-
jnovije preporuke. Neophodno je da svi zdravstveni radnici ukljuceni
u rad sa decom budu u toku sa najnovijim saznanjima, trendovima
i dijagnosticko-terapijskim algoritmima u le¢enju nespustenog tes-
tisa, odnosno sa posledicama kasnog terapijskog tretmana.
Kljuéne reci: orhidopeksija; nespusteni testis; odojée; predskolsko
dete; uzrast; rana dijagnoza; vreme do lecenja; uloga lekara; pre-
poruke

creased risk for developing testicular cancer. This is
due to the body’s core temperature, which is not opti-
mal for further development and functioning of the
testis, whose optimal temperature is 33 degrees Cel-
sius, such as in the normal scrotal position [2, 4].
The undescended testis has a normal histological
structure at birth. This means that germ cells are the
prominent cells in the seminiferous tubules (testicular
parenchyma). In the undescended testis, Sertoli and
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Leydig cells are not affected by increased temper-
ature, whereas germ cells progressively decline. That
is why the histological structure shows an apparent
increase in the number of Leydig cells. There is also
thickening of the basement membrane. By two years
of age, 40% of undescended testes completely lose
their germ cells [2, 5, 6].

Screening for undescended testis is done at
every routine well child visit, when the finding is
recorded in the medical history, and by physical
examination. In medical history it is important to
emphasize the corrected age and positive family
history of an undescended testis. The corrected ges-
tational age gives a more accurate representation of
the developmental stage of a preterm infant than the
actual age. It is calculated by subtracting the num-
ber of weeks of prematurity from the actual age.

Standard physical examination is done in supine
and upright positions. For neonates and infants,
physical examination is completed in a supine frog-
legged position (Figure 1). It must be performed at
comfortable room temperature and with warm hands
to minimise cremasteric reflex activation [3, 5].

During physical examination, a fine distinction
must be made between a true undescended testis
and a retractile testis. A true undescended testis
either cannot be manually positioned into the scro-
tum, or if it is positioned into the scrotum it im-
mediately retracts. Retractile undescended testis
can be manually placed into the scrotum and stays
in the scrotum for some time before retracting again
[3]. Our professionals informally call a true unde-
scended or gliding testis retractile, whereas retrac-
tile testes are referred to as migrating testes. In
everyday professional communication this can be a
confusing and serious problem.

A true undescended testis has never been visual-
ized in the scrotum by the physician or parents. On
the other hand, retractile testis was present in the
scrotum at birth and parents report seeing the tes-
ticle in the scrotum periodically [3].

Retractile testis is considered as a normal vari-
ant, where the cause for retraction is an overactive
cremasteric muscle. These patients require close
follow-up. The majority of retractile testes reside in
the normal scrotal position after puberty. This is
due to higher concentrations of androgens which
diminish the cremasteric reflex. On the other hand,
a minority of them progress to so-called acquired
or ascended testes which require surgical treatment
by orchiopexy [3].

If the testis does not spontaneously descend
before six months of (corrected) age, the patient
must be immediately referred to a pediatric urolo-
gist or pediatric surgeon. The decision is based
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solely on the medical history and physical exami-
nation [3].

During the last years, many researchers have
done a great work summarizing new knowledge
about this subject. In order to minimize the risk of
suboptimal fertility and increased risk for testicular
cancer, the American Urological Association (AUA)
recommends orchiopexy between 6 and 16 months
of age, the Canadian Urological Association (CUA)
between 6 and 12 months, and the European As-
sociation of Urology (EAU) between 12 and 18
months of age [1, 2, 7].

An undescended testis is usually treated by open
or laparoscopic orchiopexy, with a one- or two-stage
Fowler-Stephens procedure. Hormonal therapy is
very rarely used for acquired undescended testis [3,
5,8,9].

The purpose of this retrospective study is to
evaluate the average age at orchiopexy at the Insti-
tute of Child and Youth Health Care of Vojvodina
and to make a comparison with current interna-
tional guidelines.

Material and Methods

This retrospective review was performed after
obtaining permission from the institutional Ethics
Committee. Data were analyzed for 457 patients
that were hospitalized for an undescended testis.
These patients underwent exploration and subse-
quent orchiopexy between January 2010 and De-
cember 2015 at the Clinic of Pediatric Surgery of
our Institute.

The data were analyzed by Microsoft Excel Of-
fice 365 for: mean, median, minimum and maxi-

Figure 1. Proper testicular examination in the supine,
frog-legged position

Slika 1. Pravilan nacin pregleda testisa u leze¢em,
zabljem polozaju deteta
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Table 1. Mean, median, minimum and maximum age at orchiopexy (months) and SD for surgeries performed
between January 2010 and December 2015

Tabela 1. Prosecne vrednosti, medijana, najmanje i najvise vrednosti, kao i standardne devijacije (SD) uzrasta
(izrazene u mesecima) dece operisane od januara 2010. do decembra 2015. u trenutku izvodenja orhidopeksije.

N Mean Median
Broj Srednja Medijana

457 69.47 64

Missing data
Nedostaju podaci
2

Minimum Age
Najmladi
8

Maximum Age
Najstariji
332

SD/SD
49.23

Table 2. Mean, median, minimum and maximum age at orchiopexy (months) and SD by year of surgery from
January 2010 to December 2015

Tabela 2. Prosecne vrednosti, medijana, najmanje i najvise vrednosti, kao i standardne devijacije (SD) uzrasta
(izrazene u mesecima) dece operisane od januara 2010. do decembra 2015. u trenutku izvodenja orhidopeksije,

prikazane po godinama posmatranja.

Year N Missing data ‘ Mean Mec}jan Minimum Age ~ Maximum Age SD/SD
Godina Broj Nedostaju podaci Srednja ~ Medijana Najmladi Najstariji

2010 81 0 63.58 50 8 332 51.29

2011 80 1 72.01 67 9 186 51.25

2012 73 0 68.86 66 10 219 45.63

2013 94 1 68.63 54 8 197 50.74

2014 67 0 71.31 79 12 172 46.68

2015 62 0 73.94 67 12 186 49.56

mum ages at orchiopexy; standard deviation (SD);
mean and median ages at orchiopexy by year of
operation individually; number and percentage of
orchiopexies performed on patients younger than
24 months (as recommended by the AUA, CUA and
EAU) and younger than 12 months (as recommend-
ed by the CUA and AUA).

Results

A total of 457 patients were included in this study.
Data for 2 patients was incomplete. For patients who
underwent surgery between 2010 and 2015, the mean
age at orchiopexy was 6947 months, and the median
age was 64 months (SD+/- 49.23 months, range 8 —332
months) (Table 1). Considering each year separately,
no significant difference was found between mean and
median age at orchiopexy (Table 2).

The results in Table 3 show that 124 (29%) or-
chiopexies were performed in patients younger than
24 months. Considering each year individually, no

Table 3. Orchiopexies performed before 24 months of age
Tabela 3. Orhidopeksije koje su izvedene tokom prva 24 meseca Zivota deteta.

significant difference was found. The results in Ta-
ble 4 show that only 29 (5%) orchiopexies were
performed in patients younger than 12 months.
Finally, the results in Graph 1 represent the age
(months) at which orchiopexy was performed at our
institution and comparison with the recommended tim-
ing for orchiopexy by the CUA, AUA and EAU. The
mean age at orchiopexy was 51.47 months later than
recommended by current international guidelines.

Discussion

The optimal time for surgical treatment of an
undescended testis has been debated for decades. It
was speculated that earlier orchiopexy would lead
to better fertility, and recommended age at orchiopexy
has steadily declined. In the 1950’s, the age at or-
chiopexy was 10 — 15 years, in the 1970’s it was 5 — 6
years, in the late 1970’s and early 1980’s it declined to
2 years of age. Current consensus for the optimal age
for performing orchiopexy is between 12 and 18

Year/Godina Patients < 24 months/Pacijenti < 24 meseci N/Broj Percentage/Procenat
2010 23 81 28.40%
2011 23 79 29.11%
2012 17 73 23.29%
2013 27 93 29.03%
2014 16 67 23.88%
2015 18 62 29.03%
January 2010 to December 2015 124 455 29.00%

Januar 2010 do decembar 2015.




Med Pregl 2019; LXXII (1-2): 34-38. Novi Sad: januar-februar. 37

Table 4. Orchiopexies performed before 12 months of age

Tabela 4. Orhidopeksije koje su izvedene tokom prvih 12 meseca Zivota deteta

Year/Godina Patients < 12 months/Pacijenti < 12 meseci All patients/Svi pacijenti Percentage/Procenat
2010 5 81 6.17%

2011 7 79 8.68%

2012 7 73 9.59%

2013 6 93 6.45%

2014 1 67 1.49%

2015 3 62 4.84%
January 2010 to

December 2015/ Januar 29 455 5.00%

2010 do Decembar 2015.

months [11-13]. Guidelines from AUA, CUA and EAU
were considered in our study [3, 5, 7, 10].

Our sample consisted of 455 patients operated
on between 2010 and 2015. The mean age at or-
chiopexy was 69.47 months, and the median age was
64 months. Our results indicate that the mean age
at orchiopexy was 51.47 months and the median age
was 32 months later than recommended. These re-
sults are not unusual, because the other authors
found a similar gap between the current guidelines
and clinical practice. Williams et al. (2018) found
that the median age at orchiopexy in some United
States hospitals (New Jersey, Maryland and Florida)
was between 48 and 60 months. A number of papers
published worldwide have observed the average age
at orchiopexy between 19 and 61 months, which
almost corresponded with our findings [7, 13, 14].

Our sample has shown that 124 patients (29%)
underwent orchiopexy before 24 months of age and
only 29 patients (5%) before 12 months. Again, our

50
0

10

1w
i . . .

Canadian ~ American  European Mean Median Min Age
Urological ~ Urological ~ Urological (Our (Our (Our
Association  Association  Association  Institution) Institution) Institution)
Kanadsko ~ Americko  Evropsko Prosecna Medijana  Najmladi
udruzenje  udruzenje  udruZenje starost uzrast
urologa urologa urologa

Age in months
Uzrast u mesecima

Graph 1. Maximum recommended age at orchiopexy
(months) by the CUA, AUA and EAU. Mean, median,
minimum age at orchiopexy (months) for surgeries per-
formed between January 2010 and December 2015
Grafikon 1. Najstariji preporuceni uzrast za izvodenje
orhidopeksije (izrazen u mesecima) prema preporukama
Kanadskog, Americkog i Evropskog udruzenja urologa.
Prosecna starost, medijana i najmladi uzrast u kom se
izvodi orhidopeksija (izrazen u mesecima) kod dece oper-
isane izmedu januara 2010. i decembra 2015.

results reflect those found in the literature. Williams
et al. reported that between 1999 and 2008, 43% of
patients were operated on before 24 months. They
also reported that in an institution in West Virginia,
21% and 30% of patients were operated on before
12 months and 24 months, respectively [7].

We found no significant age difference at or-
chiopexy when we considered each year separately. We
also analyzed the percentage of orchiopexies performed
before 24 months of age and 12 months of age for each
year individually, and found no statistically significant
difference. These results are very similar with the pre-
vious study performed in our institution which covered
the period from 2007 to 2014 [14].

Finally, we compared our results with the mean age
at orchiopexy recommended by the leading world as-
sociations. We found that the mean age at which or-
chiopexy was performed was 69.47 months, and medi-
an age was 64. This shows that the age at orchiopexy
is later than recommended by the leading urologic as-
sociations.

The possible reason for the discrepancy between
current guidelines and clinical practice is inadequate
triage, as suggested by Romao [15]. He recommends
pediatric urologists to educate family physicians and
pediatricians in order to improve their skills in physic-
al examination and referral practice. Physical exam-
ination of testes can be particularly challenging due to
the natural anxiety of the child during such an exam-
ination. It must be performed at every well-child visit
as recommended by Mau [3].

Current pediatric urology referral guidelines rec-
ommend urologists to perform physical examinations
in cases with a presumed undescended testis, without
ordering additional tests. However, some primary care
physicians still order additional tests before referral to
pediatric urologists and this results in a delayed diag-
nosis and treatment [3, 15].

Another possible reason to explain the discrepancy
between the current guidelines and practice is the lack
of conviction concerning the recent guidelines. As
Niedzielski has remarked, the age at orchiopexy has
declined steadily in the last decades [11]. Since general
practitioners have a lot of guidelines to follow, some of
them are not informed about new recommendations
about the age at which orchiopexy should be performed
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[11]. Romao recommends that pediatric urologists
should update primary care physicians about changes
in the guidelines. Primary care physicians and pediatri-
cians are the ones that have the first contact with the
patient and refer them to the urologists and pediatric
surgeons [15].

The confusion about the timing of testicular descent
as well as the causes may also contribute to delayed
referral to a pediatric urologist. The timing of testicular
descent has been debated for years and this is reflected
in the changes in guidelines that followed new discov-
eries every few years. However, some primary care
physicians still believe that an undescended testis can
spontaneously descend after six months of age. They

Januzovi¢ A, et al. Evaluation of the Age at Orchiopexy

persistently wait for the testicle to descend after six
months [3, 11].

Conclusion

This study confirmed that in our sample the age at
orchiopexy was significantly delayed than recom-
mended by the leading world pediatric urology asso-
ciations. It is necessary for all medical practitioners
involved in the care of children to share new informa-
tion, trends and diagnostic-therapeutic algorithms
about undescended testis and consequences of late
treatment.
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PLEURAL EFFUSION CAUSED BY POLYOSTOTIC FIBROUS DYSPLASIA INVOLV-
ING THE RIBS, THE STERNUM AND THE THORACIC SPINE ASSOCIATED WITH
MULTIPLE CYSTIC DEGENERATIONS — A CASE REPORT

PLEURALNA EFUZIJA PROUZROKOVANA POLIOSTOTSKOM FIBROZNOM DISPLAZIJOM SA
ZAHVATANJEM REBARA, STERNUMA I TORAKALNE KICME PRACENA MULTIPLOM CISTICNOM
DEGENERACIJOM — PRIKAZ SLUCAJA

Ivan ERGELASEV!, Ivan KUHAJDA'2, Dejan PURIC"-2, Danijela KUHAJDA2
and Sinisa MAKSIMOVIC!

Summary

Introduction. Fibrous dysplasia is a noninherited benign skeletal
disorder associated with abnormal bone development. Single bone
involvement, the monostotic form, accounts for 70 — 80% of cases,
while the polyostotic form, with multiple bone involvement, accounts
for 20 —30% of cases. Cystic degeneration and occasional aneurys-
mal bone cyst formation may be found in fibrous dysplasia lesions,
particularly in the costal lesions. Case Report. A 51-year-old man
presented with acute shortness of breath after sustaining simple chest
wall injury. Chest computed tomography showed multiple massive
osteolytic rib lesions, as well as a massive left-sided pleural effusion
with compression atelectasis of the lung parenchyma. Osteolytic
lesions of the anterior 2"dand 7™ thoracic vertebral body were found,
along with a well defined osteolytic lesion in the body of the sternum.
Video-assisted thoracoscopy of the left pleural space was performed
and frozen sections, collected using endoscopic biopsy forceps of
the cystic wall and solid parts of the tumors, were sent for ex tem-
pore histopathological analysis. Results showed fibrous dysplasia
with suspected malignancy. Talc pleurodesis was performed based
on the obtained results. At present, the patient is asymptomatic with
his daily routine uninterrupted by his medical condition. Conclu-
sion. Treatment of pleural effusion caused by a cyst rupture of un-
resectable degenerated polyostotic fibrous dysplasia of the ribs
represents a surgical challenge. Surgical drainage of the cysts fol-
lowed by chemical pleurodesis seems to be a reasonable solution in
cases where pulmonary functions are impacted by combined effects
of pleural effusion and cystic compression.

Key words: Fibrous Dysplasia, Polyostotic; Pleural Effusion;
Pleurodesis; Thoracoscopy; Thoracic Surgery, Video-Assisted;
Diagnosis; Morphological and Microscopic Findings

Sazetak

Uvod. Fibrozna displazija predstavlja nenasledni poremecaj
razvoja skeleta. Zahvacenost jedne kosti, monostotska bolest,
zastupljena je u 70—80% slucajeva, dok je zahvacenost vise
kostiju, poliostotska bolest, zastupljena u 20—30% slucajeva.
Cisti¢na degeneracija i formiranje aneurizmatske kosStane ciste
mogu biti komplikacije fibrozne displazije, posebno kod lezija
koje zahvataju rebra. Prikaz slu¢aja. Prikaz slu¢aja bolesnika,
starog 51 godinu, sa akutno nastalim dispnoi¢nim tegobama
ispoljenim nakon blage traume grudnog kosa. Kompjuterizo-
vana tomografija toraksa opisivala je multiple masivne osteo-
litine lezije rebara i masivni levostrani pleuralni izliv sa kom-
presivnom atelektazom pluc¢a kao posledicom. Nadene su i
osteoliti¢ne lezije tela drugog i ¢etvrtog torakalnog prsljena,
kao i jasno definisana osteoliti¢na lezija tela sternuma. Tokom
videoasistirane torakoskopske procedure, koristec¢i biopticka
klesta, bioptirani su zid ciste i solidna tumorska komponenta
koje su poslate na eks tempore patohistoloski pregled. Rezul-
tati su ukazivali na fibroznu displaziju sa mogu¢om malignom
alteracijom. U ovim okolnostima hemijska pleurodeza je izve-
dena talkom. Bolesnik je aktuelno bez tegoba sa nultim stepe-
nom invalidnosti. Zaklju¢ak. Tretman pleuralne efuzije nasta-
le rupturom cisti¢no izmenjene neresektabilne poliostotske
fibrozne displazije rebara, predstavlja hirurski izazov. U sluca-
jevima kada pleurana efuzija zajedno sa kompresivnim efektom
cisti uti¢e na pluénu funkciju, hirurska drenaza ciste pra¢ena
hemijskom pleurodezom moze biti optimalno terapijsko resenje.
Kljuéne reci: poliostotska fibrozna displazija; pleuralna efu-
zija; pleurodeza; torakoskopija; video-asistirana grudna hirur-
gija; dijagnoza; morfoloski i mikroskopski nalazi
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Abbreviations
CT — computed tomography
VATS - video-assisted thoracoscopy

Introduction

Fibrous dysplasia is a noninherited benign skeletal
disorder with abnormal bone development. Abnormal
differentiation of osteoblasts leads to the replacement
of normal marrow and cancellous bone by immature
woven bone with fibrous stroma. Single bone involve-
ment, the monostotic form, accounts for 70 — 80% of
cases, while the polyostotic form, with multiple bone
involvement accounts for 20 — 30% of cases. In the
polyostotic form, up to 75% of the whole skeleton may
be involved [1]. The most commonly affected areas are
bones of the lower and upper extremities, pelvis, ribs
and skull. Lumbar spine, clavicle and cervical spine
are rarely involved, and only a few cases of sternum
involvement have been reported in the literature [2, 3].
McCune-Albright syndrome is a polyostotic disorder
associated with pigmented skin lesions and multiple
endocrine dysfunctions [4]. A combination of muscular
myxomas and fibrous dysplasia is a rare condition
known as Mazabraud’s syndrome [5]. The incidence
of malignant transformation is ~0.5%, mostly in males
with polyostotic disease. Osteosarcoma accounts for
50% of all malignancies in fibrous dysplasia [6]. Cyst-
ic degeneration with occasional formation of aneurys-
mal bone cysts can be found in fibrous dysplasia le-
sions, especially in the costal lesions [7].

Case Report

A 5l-year-old man presented with acute shortness
of breath after sustaining a simple chest wall injury.
The pateient was referred to the Thoracic Surgery
Clinic, with a chest X-ray showing large multifocal rib
tumors and left-sided 1?leural effusion reaching the pos-
terior aspect of the 6 rib.

The patient’s medical history showed bilateral rib
masses that were accidentally diagnosed after a traffic
accident which took place 42 years before. A chest X-
ray made 22 years before was provided. Changes on
the ribs were identified as giant bilateral bone calluses,
attributed to childhood rib fractures. Chest computed
tomography (CT) was done 15 years ago in another
medical center, but no medical history was presented.

On admission, all vital signs were within normal
limits. A physical examination revealed stiff painless
bilateral palpable masses in the chest wall. The breath
sounds were decreased on the left side, followed by
wheezing heard at the end of both inspiratory and ex-
piratory phases.

Chest CT showed multiple massive expansile os-
teolytic rib lesions. On the right side, the 1%, 2", 4™ and
70 fibs were affected and on the left side the 219, 5t 7
and 11" ribs were affected (Figures 1 and 2). All rib
expansile osteolytic lesions were associated with scle-
rotic margins, partially with cortical thinning and en-
dosteal scalloping, mostly fluid-filled with a massive
anterior solid part. After intravenous contrast admin-
istration, the solid part was demarcated better and

Figure 1. Computed tomography shows multiple rib tumors
Slika 1. Kompjuterizovana tomografija: multipli tumori
rebara

showed a moderate, heterogeneous contrast enhance-
ment with cystic cavities inside. The described masses
entered the thoracic cavity, with no signs of infiltration
into the surrounding structures. A massive left-sided
pleural effusion with compression atelectasis of lung
parenchyma was detected (Figure 3). On the right side,
there were no signs of pleural effusion. Osteolytic le-
sions of the anterior part of the 2" and 7% thoracic
vertebral body were described, along with a well
defined osteolytic lesion in the body of the sternum
(Figure 4).

Figure 2. Volume rendering image shows rib lesions
Slika 2. Prikaz zapremine rebarnih lezija
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Figure 3. Computed tomography shows multiple mas-
sive expansile osteolytic rib lesions with left sided pleu-
ral effusion

Slika 3. Kompjuterizovana tomografija: multiple
masivne ekspanzivne osteoliticke lezije rebara sa levos-
tranim pleuralnim izlivom

Preoperative laboratory testing showed normal
findings. Forced spirometry showed a severe reduction
of the lung capacities and volumes as a result of left
lower lobe atelectasis, induced by the compressive ef-
fect of the pleural effusion and reduction of endotho-
racic volume due to the tumor growth.

A video-assisted thoracoscopy (VATS) of the left
pleural space was performed. After placement of ports,
2000 ml of serous fluid was aspirated. Almost the en-
tire parietal pleura was covered by a thick white mem-
brane, overlaying 6 solid prominent rib tumors, 1 cm

T

Figure 5. Video-assisted thoracoscopy shows the tho-
racic cavity with multiple rib tumors

Slika 5. Video asistirana torakoskopija: pleuralna
Supljina sa multiplim tumorima rebara

Figure 4. Computed tomography shows multiple osteo-
lytic ribs, sternum and vertebral body lesions

Slika 4. Kompjuterizovana tomografija: multiple
osteoliticne lezije rebara, sternuma i prsljenskih tela

in diameter. At least three large rib tumor masses were
found, measuring up to 10 cm in diameter with evident
compression of the lung tissue (Figure 5). The left
lower lung lobe was atelectatic. Two large cystic forma-
tions were surgically opened, presenting multiple
cavities predominantly filled with serous fluid (Figure
6). The frozen sections, collected using endoscopic
biopsy forceps of the cystic wall and solid parts of the
tumors, were sent for ex tempore histopathological
analysis. Results showed fibrous dysplasia with sus-
pected malignancy. Talc pleurodesis was performed
based on the results. One chest tube was inserted and
the incision was closed with a single skin suture. Dur-

e -

Figure 6. Video-assisted thoracoscopy: biopsy forceps
tissue sampling

Slika 6. Video asistirana torakoskopija: uzimanje uzora-
ka bioptickim klestima



42 Ergelasev I, et al. Polyostotic Fibrous Dysplasia and Pleural Effusion

ing the postoperative period, the control chest X-rays
showed an incomplete re-expansion in the apex of the
left pleural space. Consequently, a second chest tube
was inserted through the first intercostal space, fol-
lowed by the talc slurry re-pleurodesis. The chest tubes
were removed on the 6 postoperative day. Definitive
histophatological examination of the affected tissue
showed fibrous dysplasia associated with multiple
cystic transformations. A control spirometry was done
two months after the surgery, showing significant im-
provements in the pulmonary function. Control chest
X-ray showed no signs of pleural re-effusion. At
present, the patient is asymptomatic with his daily rou-
tine uninterrupted by his present medical condition.

Discussion

Symptoms accompanying fibrous dysplasia, if
present, are usually mild, and depend on the location
and size of the tumors. In our case, although the poly-
ostotic form was found in some rare locations, includ-
ing sternum and thoracic veretebra, the main symp-
toms were caused by massive costal lesions. Dyspnea
was induced by two mechanisms, compression by the
tumor tissue and pleural effusion. Generally, bone le-
sions stop growing after skeletal maturity. However,
costal lesions tend to keep growing, especially if cyst-
ic or aneurysmal transformation has occurred [1].

In the series of ten patients with fibrous dysplasia,
Aida et al. [8] reported that stable and asymptomatic
lesions in patients with histopathologically verified fi-
brous dysplasia should be simply monitored. Surgery
should be considered for the confirmation of the disease
by biopsy, correction of deformity, failure of nonsurgi-
cal therapy, prevention of pathologic changes, and
elimination of symptomatic lesions. Traibi et al. [9] sug-
gested that in the monostotic form affecting the rib, it
should be resected, whenever technical requirements

are met. Bisphosphonate therapy is recommended in
cases where surgical resection is not possible, or in poly-
ostotic forms [1]. In a population study, Chapurlat et al.
[10] showed that bisphosphonate therapy shows positive
effects on bone density and pain management. How-
ever, in cases where new symptoms and lesion growth
are verified, diagnostic procedures for excluding ma-
lignant transformation should be taken into the account.

In our patient, although rib lesions have been known
to exist for more than 40 years, cystic degeneration
occurred during adulthood. The probable cause of cyst
rupture, followed by pleural effusion and symptoms of
dyspnea, was the chest trauma. Surgery was performed
in order to obtain a biopsy sample, resolve the pleural
effusion, and eliminate the symptoms. The mechanical
compression of the lung parenchyma was reduced by
opening the cystic cavities during VATS procedure.
Chemical pleurodesis was preformed due to the pres-
ence of intrapleural cystic tumor formations, combined
with pleural effusion and suspected malignancy. The
VATS procedure combined with pleurodesis showed
satisfactory postoperative pulmonary function test re-
sults. After a review of the medical literature, we did
not manage to find any case reporting on a pleural ef-
fusion associated with fibrous dysplasia of the ribs with
multiple cystic transformations.

Conclusion

Treatment of pleural effusion caused by a cyst rup-
ture of unresectable degenerated polyostotic fibrous
dysplasia of the ribs represents a surgical challenge.
Surgical drainage of the cysts followed by chemical
pleurodesis seems to be a reasonable solution in cases
where pulmonary functions are impacted by combined
effects of pleural effusion and cystic compression.
Chemical pleurodesis may be beneficial in symptoms
control by prevention of recurrent pleural effusions.
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Summary

Introduction. Fine needle aspiration biopsy is a non-surgical inva-
sive diagnostic method for the cytological evaluation of the thyroid
gland. Complications of fine needle aspiration biopsy are rare. Case
Report. A female patient, 64 years of age, underwent left-sided
nodulectomy in 2006, due to a follicular adenoma of the thyroid
gland. In September of 2016, ultrasonography of the thyroid gland
confirmed a node in the right lobe, approximately 10 mm in the
longest diameter. The thyroid-stimulating hormone level was with-
in the reference range (1,8 mIU/L), as well as calcitonin and carci-
noembryonic antigen levels, but with elevated anti-thyroid peroxi-
dase antibodies and anti-thyroglobulin antibodies, so fine needle
aspiration was indicated. The cytological finding indicated a sus-
pected follicular lesion and total thyroidectomy with an ex tem-
pore biopsy was proposed in November of 2016. Prior to the surgery,
hormone levels were measured and high thyroid-stimulating hor-
mone levels were recorded (79 mIU/L). Further investigation
showed low levels of free thyroid hormone concentrations, and
levothyroxine was initiated at a dose of 75 mcg per day and the
surgical treatment was delayed. The indicated dose of levothyroxine
resulted in satisfactory values of the thyroid gland free hormones,
and in February 2017, right-sided lobectomy was performed, where-
as the histopathological findings indicated lymphocytic thyroiditis.
Levothyroxine replacement therapy showed satisfactory results in
the postoperative period. Further outpatient ultrasonographic mon-
itoring showed a residual thyroid tissue, with slightly non-homoge-
neous echostructure in the left thyroid bed, 12 x 11 x 32 mm in size.
Regular follow-up was suggested. Conclusion. Hypothyroidism
has not been reported as a fine needle aspiration complication in
the available literature.

Key words: Hypothyroidism; Biopsy, Fine-Needle; Thyroid No-
dule; Thyroid Gland; Diagnosis; Ultrasonography; Morphological
and Microscopic Findings; Postoperative Complications

Introduction

Thyroid gland nodules are common clinical
findings. Fine needle aspiration (FNA) is a non-
surgical invasive diagnostic method for the cyto-

Sazetak

Uvod. Ultrasonografski kontrolisana aspiraciona biopsija tankom
iglom — fine needle aspiration nehirurska je invazivna dijagnosticka
metoda za citolosku evaluaciju nodusa Stitaste zlezde. Komplikacije
pri ovoj biopsiji su retke. Prikaz slu¢aja. Bolesnica, stara 64 godine,
operisana je 2006. godine zbog folikularnog adenoma stitaste zlezde
u predelu levog reznja, kada je uradena levostrana nodulektomija. U
septembru 2016. godine ultrasonografskim pregledom je verifikovan
nodus u desnom reznju §titaste Zlezde najveceg promera 10 mm, a
vrednost tirostimuliSu¢eg hormona (1,8 mIIU/I) u okviru referentnih
vrednosti kao i vrednosti kalcitonina i karcinoembrionalnog antigena,
uz povisene vrednosti antitela na tiroksin periosidazu i antitiroglobu-
linskih antitela, te je indikovana biopsija. Citoloski nalaz ukazivao je
na suspektnu folikularnu leziju; predlozena je totalna tiroidektomija
sa biopsijom eks tempore u novembru 2016. godine. Pre operacije
kontrolisane su vrednosti hormona, kada su registrovane visoke vred-
nosti tireostimuliSué¢eg hormona (79 mlIU/1), uz niske vrednosti slo-
bodnih hormona Stitaste Zlezde, te uvedena supstitucija levotiroksinom
u dozi od 75 mcg dnevno i odlozeno operativno lecenje do normali-
zacije vrednosti slobodnih hormona. Hormonski status Stitaste Zlezde
kontrolisan je u vise navrata; navedena doza levotiroksina dovela je
do zadovoljavajuc¢ih vrednosti slobodnih hormona stitaste Zlezde, te
je u februaru 2017. godine bolesnici uradena desnostrana lobektomi-
ja, a patohistoloski nalaz ukazivao je na limfocitni tiroiditis. Postope-
rativno, vrednosti hormona §titaste zlezde na dotadasnjoj terapiji
ukazuju na zadovoljavajuéu supstituciju levotiroksinom. U daljem
ambulantnom pracenju ultrasonografski potvrdeno je postojanje re-
zidualnog tkiva Stitaste zlezde u lozi levog reznja lako nehomogene
chostrukture bez izdvajanja nodusa dimenzija 12 x 11 x 32 mm. Pred-
loZeno je dalje pracenje. Zakljucak. Hipotiroidizam do sada nije
opisan u literaturi kao komplikacija nakon biopsije tankom iglom.
Kljuéne reéi: hipotireoidizam; aspiraciona biopsija tankom
iglom; tireoidni ¢vor; §titna zlezda; dijagnoza; ultrasonografija;
morfoloski i mikroskopski nalazi; postoperativne komplikacije

logical evaluation of the thyroid gland. Complica-
tions of FNA are rare. To the best of our knowledge,
this is the first report of hypothyroidism, most like-
ly being the consequence of the FNA procedure.

metabolizma, 21000 Novi Sad, Hajduk Veljkova 1-7, E-mail: jovana.prodanovic@mf.uns.ac.rs; jovana.prodanovic@gmail.com
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Abbreviations
FNA — fine needle aspiration
TSH — thyroid-stimulating hormone
CEA — carcinoembryonic antigen
TPO — thyroid peroxidase antibodies
TG — thyroglobulin
AP — anteroposterior
CcC — craniocaudal

Case Report

A female patient, 64 years of age, presented with
a nodule in the area of the left lobe of the thyroid
gland in 2005. Thyroid-stimulating hormone (TSH)
and free thyroid hormone levels were in the refer-
ence range, with high antithyroid antibody titer. She
underwent left-sided nodulectomy in 2006, due to
a follicular adenoma of the thyroid gland in the left
lobe region. Annual ultrasound check-ups and TSH
level measurements were conducted. In September
of 2016, ultrasonography of the thyroid gland con-
firmed a hypoechoic nodule in the right lobe of
thyroid gland, 6 x 10 mm, anteroposterior (AP) x
craniocaudal (CC) in size (Figure 1). The patient
was afraid of having a malignant disease. At that
time, the TSH level was within the reference range
(1,8 mIU/L) as well as calcitonin and carcinoem-
bryonic antigen (CEA) levels, but with elevated
antibodies to thyroid peroxidase (TPO) and anti-
thyroglobulin (TG). The cytological finding indi-
cated a suspected follicular lesion and total thyroid-
ectomy with an ex tempore biopsy was proposed in
November of 2016. Prior to the surgery, thyroid
hormones checkup was performed and high TSH
levels were recorded (79 mIU/L) (Table 1), as well
as low values of free thyroid hormones.

Thyroid ultrasonography was performed and hy-
pothyroidism was established, but no morphological
changes were registered. Levothyroxine replacement
therapy, at a dose of 75 mcg per day, was initiated and
the surgical treatment was delayed. The patient denied
pain, swollen neck, or any other illness after FNA. The
indicated dose of levothyroxine resulted in satisfactory
levels of the thyroid gland free hormones, and in Febru-
ary 2017, the patient underwent right-sided lobectomy;
the histopathological findings indicated lymphocytic
thyroiditis. The postoperative thyroid hormone levels in
the previous therapy indicated satisfactory substitution
with levothyroxine. Further outpatient ultrasound mon-
itoring showed a residual thyroid tissue in the left lobe,
12 x 11 x 32 mm in size, with slightly non-homogeneous
echostructure. Further follow-up was suggested.

Discussion

Therapeutic punctures of the thyroid gland used
to be performed using instruments that resemble
modern aspiration needles, first described in the
famous research of Kitab at-Tasrif (The Method of
Medicine), the most influential book of Arabic me-
dieval medicine.

Thyroid M 1.1 29-11-2016
L5513/ FP545

Tis 0.5 12:25:04

Figure 1. Nodule in the right lobe of the thyroid gland
Slika 1. Nodus u predelu desnog reznja stitaste zlezde

His description resembles the modern FNA biopsy
of the thyroid gland [1]. Since 1994, many studies have
evaluated the efficacy and safety of FNA, so the use of
FNA has rapidly increased at the beginning of 2010 [2].
FNA plays a central role in the assessment of the ma-
lignant nature of the thyroid gland nodules. FNA bi-
opsy should be selective, since systemic FNA of all
nodules, regardless of size or appearance, is superflu-
ous and even leads to unnecessary invasive diagnosis.
Quick diagnosis can mean early detection of cancer,
giving more options for treatment, and diagnosing be-
nign nodules can reduce the number of unnecessary
surgeries [3]. Medical history data and ultrasonograph-
ic characteristics of nodules are used in deciding
whether FNA biopsy is necessary. In our case report,
the ultrasonographic properties of the nodules did not
require FNA to be done immediately, but it was nev-
ertheless indicated, since the nodules were not verified
at previous ultrasound controls and because the patient
expressed fear of a potentially malignant disease. Com-
plications related to blood extravasation are more com-
mon in patients with a deep lesion or when the lesion
has a cystic component that is > 50% of the overall size
of the lesion. The risk is slightly higher in cystic com-
pared to solid nodules. The most common manifesta-
tion of bleeding is local pain, mild dysphagia (probably
the result of unintentional esophageal puncture), and
sometimes visible local edema. Acute or delayed dif-
fuse swelling of the thyroid gland, after which in some
cases patients need corticosteroid therapy, is rarely as-
sociated with compromised airways. There may also
be paralysis of recurrent laryngeal nerves, cervical ra-
diculopathy [4]. Our patient denied pain or edema after
FNA, and they probably have not occurred. One study
showed post aspiration thyrotoxicosis that occurred
in 1% of patients, and the origin is unknown.

In our case, there is a possibility that the patient
had a sub-clinical post-aspiration thyrotoxicosis that
was not confirmed due to the lack of clinical symp-
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Table 1. Levels of the thyroid-stimulating hormone, free T3, free T4 levels before and after fine needle aspiration,

as well as before and after surgery

Tabela 1. Vrednosti tireostimuliSuc¢eg hormona, slobodnog T3, slobodnog T4 pre i nakon FNA, kao i pre i nakon

operacije
TSH (mIU/l)  Free T4 (pmol/l) Free T3 (pmol/l)
TSH (mlU/l)  Slobodni T4 (pmol/l) Slobodni T3 (pmol/l)
Level before FNA/Vrednost pre FNA 1,8 14,4 4,26
Level after FNA/Vrednost nakon FNA 79 5,3 2,4
Level before surgery (levothyroxine 75 mcg/day) 28 16.2 470
Vrednost pre operacije (levotiroksin 75 mcg/dan) > ’ ’
Level after surgery (levothyroxine 75 mcg/day) 4 19.9 /

Vrednost posle operacije (levotiroksin 75 mcg/dan)

Legend: FNA — fine needle aspiration; TSH — thyroid-stimulating hormone; T3 — triiodothyronine; T4 — thyroxine
Legenda: FNA — aspiraciona biopsija tankom iglom; TSH — tirostimulisuci hormon; T3 — triiodotironin; T4 — tiroksin

toms. Other rare complications that are the subject
of several case reports include the development of
fibrovascular tumors, such as hemangioma or pseu-
doaneurysm [4].

If our patient had these complications, they
would be histopathologically confirmed, but these
findings indicated lymphocytic thyroiditis.

Fine needle aspiration can also destroy thyroid
gland follicles, which leads to the release of TG into
the circulation. Leakage of fluid from the cystic
nodes to the surrounding thyroid tissue (perinodu-
lar) or other tissues close to the thyroid gland
(perithyroid) is a potential post-FNA complication,
which may cause acute thyroiditis. Mild thyroiditis
and/or subsequent fibrosis of the thyroid tissue
should not be excluded. In our patient, the thyroid
gland had no cystic component. Hypothyroidism
may have occurred as a result of subacute thyroidi-
tis that was not verified after FNA, but the absence
of neck pain makes it less likely, and thyroid tissue
fibrosis has not been proven histopathologically.
Leakage of ethanol is described after percutaneous
injection of ethanol (usually through a thin needle
under ultrasound guidance), which is a therapeutic
method for cystic degeneration of nodules.

Ethanol leakage may cause local pain and fibro-
sis in the surrounding tissues, which is caused by
an increase in intranodal pressure after ethanol in-
jection. Usage of local anesthetics, especially lido-
caine, or parasitic cyst rupture, may cause an ana-
phylactic reaction.

Local anesthetics are used only prior to FNA in
some patients. Cases of thyroid gland cysticercosis
are also reported, but these are usually cases with
the involvement of the thyroid gland in generalized
cysticercosis. However, other parasitic cysts might
more easily be mistaken for simple thyroid cystic
nodules, because their primary lesion may be in the
thyroid gland. Primary hydatid cysts of the thyroid
gland caused by echinococcosis, although rare, have
been reported, and its dissemination may be a po-
tential complication. Our patient did not have a
cystic component, and local anesthetics were not
used. Thyroid FNA may be complicated with cer-
ebral embolism, especially in elderly patients or

patients predisposed to thrombophilic conditions.
Blindness was described as a consequence of
thromboembolism in one patient. Despite the lack
of direct evidence, it is recommended that thyroid
FNA of nodules in the immediate vicinity of the
carotid artery should be performed under ultra-
sound control, especially if there is evidence of ca-
rotid artery atherosclerosis. In our patient, FNA was
performed under ultrasound control. Thromboem-
bolism of the thyroid artery may cause sudden hy-
pothyroidism, but this would lead to ischemia of the
thyroid gland tissue that should have been verified
by an ultrasound examination which is done when
hypothyroidism is diagnosed or post-surgical find-
ing is established. Malignant scarring after FNA is
rarely described, but most often in medullar carci-
noma of the thyroid gland or thyroid lymphoma,
and extremely rare in other malignant thyroid dis-
eases [5, 6]. In our patient, malignant cell scattering
was not possible, since it was not a malignant thy-
roid disease. A case of a 35-year-old woman who
was admitted to the hospital after a three-day vocal
roughness, laryngeal stridor and dyspnea without
fever, was reported after FNA was performed,
which was confirmed with retropharyngeal cellu-
litis [7, 8]. A 35-year-old man was examined be-
cause of painless edema, which gradually increased
on the right side of the neck after FNA. He had no
symptoms of thyroid function disorder, no obstruc-
tive symptoms and no history of chronic disease or
surgery. He was diagnosed with abscess in the area
of the right thyroid gland. Thyroid abscess and
acute suppurative thyroiditis have been described
as rare complications of thyroid FNA. A transition
phase of hyperthyroidism has also been reported
due to the secretion of thyroid gland hormone in
connection with mass destruction of tissue associ-
ated with abscess [9]. The medical history of our
patient and a histopathological examination showed
no data indicating the existence of cellulitis, abscess
or other purulent infection. Hashimoto thyroiditis
is part of the spectrum of autoimmune thyroid dis-
ease and is characterized by the destruction of thy-
roid cells by various cell and antibody induced im-
mune processes. This condition is the most common
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cause of hypothyroidism [3, 10—12]. Although our
patient had Hashimoto thyroiditis for more than 10
years, TSH values during regular controls were nor-
mal and the absence of symptoms of hypothy-
roidism indicated a still preserved function of the
thyroid gland before performing FNA. Considering
that hypothyroidism in our patient has progressed
rapidly, within a period of two months after FNA,
in our opinion hypothyroidism was not the result of
autoimmune thyroiditis alone, most likely the con-
sequence of the FNA procedure itself.

Conclusion

Hypothyroidism has not been described in litera-
ture as a complication after fine needle aspiration.
The medical history, surgery and histopathological
findings after surgery did not clarify the etiology of
the sudden development of hypothyroidism in our
patient. We seriously consider that the cause of hy-
pothyroidism was fine needle aspiration. According
to guides, routine control of thyroid hormone status
after fine needle aspiration is not indicated.
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TYPE III ROACH SCALE STURGE-WEBER SYNDROME ASSOCIATED WITH AN
EXTRACRANIAL LIPOMA - A CASE REPORT

VARIJANTA TIPA ITI STARDZ-VEBEROVOG SINDROMA PO ROUCU UDRUZENA SA
EKSTRAKRANIJALNIM LIPOMOM — PRIKAZ SLUCAJA

Stefan STOJANOSKI" 2, Dusko KOZIC"2, Milo§ LUCIC"? and Katarina KOPRIVSEK"2

Summary

Introduction. Sturge-Weber syndrome is a neurocutaneous
disorder characterized by neurological features such as head-
aches, developmental delay, mental retardation and seizures,
facial anomalies such as port-wine stain and glaucoma which
is the most common ocular manifestation. The main neuroimag-
ing findings in patients with Sturge-Weber syndrome are lep-
tomeningeal angiomatosis and corticopial calcifications associ-
ated with underlying cortical atrophy. The purpose of this report
is to present a rare case of a patient with seizures whose mag-
netic resonance imaging findings suggested a Sturge-Weber
syndrome variant. Case Report. We report a case of a 14-year-
old boy with a two year history of well controlled generalized
tonic clonic seizures with visual aura, who was admitted to our
institution for neuroimaging examination. Neuropsychological
testing showed normal cognitive and psychomotor development.
Electroencephalography revealed unilateral runs of right oc-
cipital spikes with secondary generalization. Neuroimaging
findings showed focal cerebral leptomeningeal enhancement
in the right parasagittal occipital region associated with focal
cortical atrophy, whereas susceptibility weighted imaging
showed hypointense intracortical calcification and hyperplastic
enhanced ipsilateral choroid plexus. The computed tomography
confirmed cortical calcifications. Also, an overlying parieto-
occipital subcutaneous lipoma was found in the innervation
field of the ophthalmic nerve. Conclusion. Magnetic resonance
imaging is the key imaging modality that confirmed the clinical
suspicion of Sturge-Weber syndrome based on a physical and
neurological examination. Neither magnetic resonance imaging
nor clinical examination is sufficient for a correct diagnosis.
Key words: Sturge-Weber Syndrome; Lipoma; Seizures; Mag-
netic Resonance Imaging; Angiomatosis; Neuroimaging; Cal-
cinosis; Diagnosis

Introduction

Leptomeningeal angiomatosis and corticopial
calcifications are among the main features of
Sturge-Weber syndrome (SWS). SWS is a neurocu-

SaZetak

Uvod. Stardz-Veberov sindrom je neurokutani poremecaj za
koji su karakteristi¢ne neuroloske tegobe kao §to su: glavobolje,
zaostajanje u razvoju, mentalna retardacija i epilepticki napadi,
anomalije lica kao $to je mrlja boje porto vina i glaukom, kao
naj¢eS¢a o¢na manifestacija. Glavni neuroradioloski znaci kod
pacijenata sa Stardz-Veberovim sindromom su leptomenin-
gealna angiomatoza i kortikopijalne kalcifikacije udruzene sa
atrofijom mozdanog parenhima ispod promene. Svrha ovog
rada je prikaz retkog slucaja ¢iji neuroimidzing nalaz ukazuje
na to da se radi o varijanti Stardz-Veberovog sindroma. Prikaz
slu¢aja. Cetrnaestogodi$nji mladi¢ sa dvogodignjom istorijom,
dobro kontrolisanih generalizovanih toni¢no-kloni¢nih napada
sa vizualnom aurom, primljen je u naSu ustanovu radi
neuroimidzing pregleda. Neuropsiholosko testiranje je otkrilo
normalan kognitivni i psihomotorni razvoj. Elektroencefalo-
grafijski nalaz je prikazao unilateralnu patolosku aktivnost
okcipitalno desno sa sekundarnom generalizacijom. Nalaz na
magnetno-rezonantnom imidzingu prikazao je leptomenin-
gealno prebojavanje u okcipitalnoj regiji parasagitalno desno i
kortikopijalne kalcifikacije, uz atrofiju parenhima ispod
promene, kao i hipertrofiju istostranog horoidnog pleksusa
bo¢ne mozdane komore. Pregled kompjuterizovanom tom-
ografijom endokranijuma potvrdio je da se radi o kortikopijal-
nim kalcifikacijama. Dodatni nalaz je bio supkutani lipom
parijetookcipitalno desno u regiji inervacije oftalmickog nerva.
Zakljuc¢ak. Magnetna rezonancija je kljuéna radioloska me-
toda za potvrdu klini¢éne sumnje na Stardz-Veberov sindrom,
bazirane na klini¢kom i neuropsiholoskom ispitivanju.
Kljucne reci: Stardz-Veberov sindrom; lipom; konvulzije; mag-
netna rezonanca; angiomatoza; neuroimidzing; kalcifikacije;
dijagnoza

taneous disorder characterized by facial, ocular and
cerebral vascular anomalies. Clinical presentation
of SWS includes neurological features such as head-
aches, developmental delay, mental retardation and
primarily seizures, as well as port-wine stain
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Abbreviations
SWS  — Sturge-Weber syndrome
MRI — Magnetic Resonance Imaging

TIW —T1 weighted
T2W -T2 weighted
FLAIR - Fluid-attenuated inversion recovery

SWI — Susceptibility weighted imaging
CT — Computed tomography
MA — Meningioangiomatosis

WISC  — Wechsler Intelligence Scale for Children

(PWS), mostly unilateral, in the innervation field
of the ophthalmic nerve (V1), sometimes including
the maxillary (V2) and mandibular (V3) nerves. It
can also be bilateral; glaucoma is the most common
ocular manifestation, probably due to vascular eye
abnormalities. According to Roach, there are three
types of SWS; type I includes facial and leptome-
ningeal angiomatosis with or without glaucoma;
type Il includes facial angiomatosis with or without
glaucoma and no intracranial manifestations, and
type III includes only leptomeningeal angiomatosis
without facial and ocular lesions [1—4]. The purpose
of this article is to present an unusual case of a
young male patient with seizures whose neuroimag-
ing findings suggested type III SWS associated
with extracranial lipoma in the innervation field of
the ophthalmic nerve and to discuss possible dif-
ferential diagnosis of this unique finding.

Case Report

A 14-year-old boy, with a two-year history of
well controlled generalized tonic clonic seizures
with visual aura was admitted to our institution for
neuroimaging examination. He was diagnosed with

Figure 1. TIW before (A) and after (B) gadolinium admin-
istration in the axial plane; White arrows indicate leptome-
ningeal enhancement in the right parasagittal occipital re-
gion; Black arrow in B indicates hyperplastic enhanced
ipsilateral choroid plexus; SWI (C) and CT (D) confirming
the presence of “tram-like” corticopial calcifications in the
same location

Slika 1. TIW pre (A) i nakon (B) primene gadolinijumskog
kontrastnog sredstva u transverzalnoj ravni; bele strelice
ukazuju na leptomeningealno postkontrastno pojacanje in-
tenziteta signala okcipitalno parasagitalno desno, dok crna
strelica (B) ukazuje na hiperplasticni istostrani horoidni
pleksus. SWI (C) i kompjuterizovana tomografija (D)
potvrduju prisustvo “Sinastih” kortikopijalnih kalcifikacija
na istoj lokaciji

Legend: SWI - Susceptibility weighted imaging

Legenda: SWI — imidzing magnetne susceptibilnosti

Figure 2. TIW in the sagittal plane (A), FLAIR (B) and
T2W (C) images in the axial plane; White arrows indi-
cate suspected abnormal leptomeningeal vessels in the
right parasagittal, occipital region with focal atrophy of
the surrounding cortex

Slika 2. TIW u sagitalnoj (A), FLAIR (B) i T2W (C) u
transverzalnoj ravni. Bele strelice ukazuju na suspektnu
abnormalnu leptomeningealnu vaskulaturu u okcipital-
noj regiji parasagitalno desno, uz fokalnu atrofiju par-
enhima ispod promene

Legend: FLAIR — Fluid attenuated inversion recovery

Legenda: FLAIR — fluidni atenuirani inverzni oporavak

epilepsy and treated with valproic acid since the age
of twelve. The seizure frequency was very low, with
only two reported attacks per year, with similar
semiology and duration. On admission, his neuro-
logical and physical states were unremarkable. Neu-
ropsychological testing revealed normal cognitive
and psychomotor development, with intelligence
quotient (IQ) score of 126 on Wechsler Intelligence
Scale for Children (WISC). Electroencephalography
(EEG) was performed two days earlier and it re-
vealed unilateral runs of right occipital spikes with
secondary generalization. The Magnetic Resonance
Imaging (MRI) showed a focal cerebral leptome-
ningeal enhancement in the right parasagittal oc-
cipital region (Figure 2A), associated with focal
cortical atrophy (Figures 1 and 2B) and suscepti-
bility weighted imaging (SWI) hypointense intrac-
ortical calcification (Figure 2C). As associated
findings, hyperplastic enhanced ipsilateral choroid
plexus and an overlying parietooccipital subcutane-
ous lipoma in the innervation field of ophthalmic
nerve, were found (Figure 3). Non-enhanced com-
puted tomography (CT) scans, performed subse-
quently, confirmed the presence of intracortical
calcification (Figure 2D), revealing a (gyral) “tram-
track” pattern, obscured by blooming susceptibil-
ity effect on SWI scans (Figure 2C). The ophthal-
mological examination, performed due to radio-
logically suspected SWS, did not reveal any ocular
and retinal abnormality, including glaucoma.

Discussion

Even though the exact etiology of SWS remains
unclear, it is proposed that the main pathophysio-
logical mechanism in the affected regions of the
brain is the absence of well-functioning superficial
cortical venous system, thus blood is redirected
centrally via medullary veins, resulting in venous
hyperemia and hypertension [5].
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Figure 3. TIW (A) and T2W (B) in the coronal plane, and
CT (C) in the sagittal plane; Arrows show a subcutaneous
mass in the right parietooccipital region, with signal inten-
sity and density of the fatty tissue, suggesting the presence
of a subcutaneous lipoma

Slika 3. TIW (4) i T2W (B) u koronalnoj, kao i kompjuteri-
zovana tomografija (C) u sagitalnoj ravni. Strelice ukazuju
na supkutanu masu parijetookcipitalno desno, sa inten-
zitetom signala i denzitetom koji odgovara masnom tkivu,
Sto ukazuje na prisustvo supkutanog lipoma

Neurological manifestations of SWS include
seizures (75-90%), developmental delay (50—75%),
headaches (40—60%) and hemiplegia (30%). The
seizures are usually focal, arising from the areas of
affected parenchyma, mostly parietooccipital. The
early onset of seizures, larger unilateral lesions or
bilateral disease, are risk factors for developing
pharmacoresistant epilepsy and intellectual impair-
ment [5-7]. Our patient had the first seizure attack
at the age of twelve, and did not develop any other
neurological or psychological disorders in the follow
up years. On the contrary, his WISC score was 126,
which puts him in the superior group. His mild neu-
rological and normal neurocognitive status did not
correlate with the pial angiomatosis and cortical
atrophy extent, detected by MRI, affecting almost
the whole medial surface of the right occipital lobe.
These results prove that there is a big discrepancy
between neuroimaging findings and clinical pres-
entation in suspected cases of SWS variant, and
neither clinical examination nor MRI alone is suf-
ficient to make the correct diagnosis.

Regardless that the neuroimaging findings in
our patient were highly suggestive of type I1I Roach
variant of SWS, one should keep in mind, that sim-
ilar imaging features could be present in other con-
genital pial angiomatosis related disorders and/or
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angioproliferative diseases. First of all, the menin-
gioangiomatosis (MA) should be considered in dif-
ferential diagnosis, especially in pediatric patients
and young adults with seizures [8]. MA is a rare
benign lesion of unknown etiology, usually affect-
ing cerebral cortex and leptomeninges, but can also
involve the brain stem and thalamus [9]. It can occur
sporadically or associated with neurofibromatosis
type II (NF II) [10]. In our patient, the diagnosis of
MA was ruled out, based on the lack of perilesion-
al vasogenic edema in the surrounding brain paren-
chyma, which was reported as typical for MA.

The MRI features in our patient differ from pre-
viously reported cases of pediatric and young adults
with SWS, in detected additional findings. Intracranial
convexity lipoma, as a rare associative finding to focal
leptomeningeal enhancement and corticopial calcifica-
tions, was described in unique case of Morana et al. The
clinical presentation in their two non-related pediatric
patients was similar to our patient [11]. To the best of
our knowledge, extracranial subcutaneous lipoma, over-
laying angiomatous pial malformation in SWS has
never been reported before. More interestingly, lipoma
was completely within the innervation field of the right
ophthalmic nerve. We believe that combined neuroim-
aging findings, such as pial angiomatosis and cortico-
pial calcifications with atrophy of underlying brain
parenchyma, in association with ipsilateral parietooc-
cipital subcutaneous lipoma and seizures, without men-
tal retardation and developmental delay, have not been
reported yet, indicating a possibility of a rare manifes-
tation of neurocutaneous disorder. The whole spectrum
of clinical phenotypes associated with pial angiomato-
sis related disorders has still to be clearly defined.

Conclusion

Magnetic resonance imaging is one of the key
imaging modalities that confirms the clinical sus-
picion of Sturge-Weber syndrome based on physical
and neurological examinations. However, neither
magnetic resonance imaging nor clinical examina-
tion alone is sufficient for a correct diagnosis of
Sturge-Weber syndrome. In all pediatric and young
adult patients, with clinical presentation of seizures,
headaches, developmental delay or mental retarda-
tion and pial angiomatosis and cortical calcifications
confirmed by magnetic resonance imaging, type I11
Sturge-Weber syndrome should be considered.
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CENTRAL AND PERIPHERAL VESTIBULAR SIGNS SIMULTANEOUSLY PRESENT IN
A PATIENT WITH INSTABILITY — A CASE REPORT

CENTRALNI I PERIFERNI VESTIBULARNI ZNACI ISTOVREMENO PRISUTNI KOD PACIJENATA SA
NESTABILNOSCU — PRIKAZ SLUCAJA

Dusan PAVLOVIC

Summary

Introduction. Cerebellar ataxia, neuropathy, vestibular areflex-
ia syndrome is a rare neurodegenerative disease with instability
as the main presenting symptom. Patients with this syndrome
often present with central and peripheral vestibular signs. This
slowly progressive disease usually starts after 60 years of age and
it takes 11 years to diagnose it. Case Report. Here I present a
62-year-old woman with instability lasting for 7 years, but dete-
riorating in the last two years with two episodes of falls, diplopia
when looking to the right, paresthesia in the extremities and
clumsiness with hands. Clinical examination revealed dysarthria,
positive Romberg test, left hand dysmetria, gaze evoked and
downbeat nystagmus, positive head impulse test, absent vestib-
ulo-ocular reflex at video head impulse test, no response to ca-
loric stimulation, no smooth pursuit and dysmetric and prolonged
saccades at videonystagmography, positive visually enhanced
vestibulo ocular reflex test, normal head magnetic resonance
imaging, subclinical signs of polyneuropathy at electroneurog-
raphy and negative autoimmune and paraneoplastic cerebellar
antibodies. Conclusion. Instability is the first symptom in pa-
tients with cerebellar ataxia, neuropathy, vestibular areflexia
syndrome. Easy to perform, positive visually enhanced vestibu-
lo-ocular reflex test points to a concomitant central and periph-
eral vestibular disorder. Negative autoimmune and paraneoplas-
tic antibodies rule out other cerebellar diseases. However, normal
head magnetic resonance imaging findings without expressed
signs of peripheral sensory neuropathy are in concordance with
a slowly progressive form of this syndrome.

Key words: Vestibular Diseases; Cerebellar Ataxia; Autonomic
Nervous System Diseases; Peripheral Nervous System Diseases;
Head Impulse Test; Vestibular Function Tests; Reflex, Vestibulo-
Ocular; Dizziness; Postural Balance; Signs and Symptoms

Introduction

Presence of bilateral vestibulopathy was report-
ed in a group of patients with cerebellar ataxia in
1991 [1]. Later, this was described as cerebellar
ataxia and bilateral vestibulopathy (CABV) syn-
drome with a very characteristic clinical sign —
positive visually enhanced vestibulo-ocular reflex

Sazetak

Uvod. Cerebelarna ataksija, neuropatija, vestibularna arefleksija
sindrom retko je neurodegenerativno oboljenje sa nestabilnos¢u kao
glavnim simptomom. Kod pacijenata sa ovim sindromom prisutna
je kombinacija centralnih i perifernih vestibularnih znakova. Obi¢no
pocinje u Sezdesetim godinama i obi¢no prode 11 godina do postav-
ljanja dijagnoze ovog sporo progresivnog oboljenja. Prikaz paci-
jenta. Prikazujem Zenu staru 62 godine sa nestabilnos¢u koja traje
sedam godina, a pogorsava se poslednje dve, sa dve epizode pada,
diplopijom pri pogledu udesno, parestezijom u ekstremitetima i
,»Seprtljavoséu u rukama. Klinicki pregled otkriva dizartriju, pozi-
tivan Rombergov test, dismetriju levom rukom, pogledni nistagmus
i nistagmus nadole, pozitivan head-impulse test, odsustvo vestibulo-
okularnog refleksa na video head-impulse testu, odsustvo odgo-
vora na kalorijskom testu, izostanak glatkog pracenja i dismetricne
i produzene sakade na video-nistagmografiji, pozitivan vizuelno
pojacani vestibulo okularni refleks test, normalan nalaz magnetne
rezonancije glave, supklini¢ke znake polineuropatije na elektroneu-
rografiji i negativna autoimuna i paraneoplasti¢na cerebelarna ant-
itela. Zakljucak. Nestabilnost je prvi simptom pacijenata sa sindro-
mom cerebralne atakcije, neuropatije i vestibularne arefleksije. Vi-
zuelno pojacani vestibulo okularni refleks test se lako izvodi, a kada
je pozitivan ukazuje na istovremeni centralni i periferni vestibularni
poremecaj koji je vrlo karakteristican za ovo oboljenje. Negativna
autoimuna i paraneoplasti¢na antitela isklju¢uju druga cerebelarna
oboljenja. Jos uvek dobar nalaz magnetne rezonancije glave i
neizrazeni znaci periferne senzorne neuropatije su u saglasnosti sa
sporo progresivnom formom ovog sindroma.

Kljuéne reci: vestibularni poremecaji; cerebralna ataksija; poremecaji
autonomnog nervnog sistema; poremecaji perifernog nervnog sistema;
head impulse test; testovi vestibularne funkcije; testovi vestibulooku-
larnog refleksa; vrtoglavica; ravnoteza; znaci i simptomi

test (VVOR) [2]. In 2011, Szmulewicz recognized
and described sensory neuropathy in all patients
with CABV syndrome. Because it results from the
same pathological process and also contributes to
patients’ instability and represents an integral part
of the same syndrome, it was renamed to cerebellar
ataxia neuropathy and vestibular areflexia syn-
drome (CANVAS) [3].

E-mail: drdusan.pavlovic@gmail.com
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Abbreviations

CANVAS - cerebellar ataxia, neuropathy, vestibular areflexia
syndrome

VVOR - visually enhanced vestibulo-ocular reflex

VOR — vestibulo-ocular reflex

CABV  —cerebellar ataxia and bilateral vestibulopathy

VHIT — video head impulse test

MRI — magnetic resonance imaging

SCA3 — spinocerebellar ataxia type 3

FRDA — Friedreich ataxia

The age of CANVAS onset is at the 60’s, with a
mean duration of symptoms of 11 years at the time
of diagnosis [3, 4]. The main symptoms of CAN-
VAS are instability, oscillopsia, dizziness and in-
trinsic falls. Signs of cerebellar involvement are
gaze evoked or downbeat nystagmus, saccadic
smooth pursuit, gait ataxia, dysarthria and appen-
dicular ataxia. Bilateral vestibulopathy is readily
seen with positive head impulse test, while video
head impulse test (VHIT) shows absent vestibulo
ocular reflex (VOR) and hudge overt saccades. The
caloric test shows absent or reduced response [3, 4].

In patients with CANVAS, a highly character-
istic clinical sign is positive VVOR test. During
slow passive head turning (0,5 Hz) two systems en-
able sharp target at retina: smooth pursuit and ves-
tibulo-ocular reflex. As both systems are affected
in patient with CANVAS, VVOR test is positive:
saccadic eye movements compensate for non func-
tioning smooth pursuit and VOR [2].

Peripheral neuropathy is mainly sensory and
clinical signs of reduced pin prick sensation, re-
duced vibration sensation and absent ankle reflex
are usually present. Sometimes clinical signs of
peripheral neuropathy lag signs of cerebellar dis-
order and bilateral vestibulopathy, so electro-neu-
rography testing reveal absent sensory nerve action
potential (SNAP) (3-5). On the ground of electro-
physiological measurements it couldn’t be distin-
guished if sensory deficit is due to peripheral neu-
ropathy or neuronopathy. Autopsy revealed dorsal
root ganglionopathy and ganglionopathy of the cra-
nial nerves: Scarpa’s ganglion (84% reduction in
cell bodies), geniculate and trigeminal ganglia as
well, but spiral ganglion and auditory nerve were
intact. CANVAS patients always have normal hear-
ing for their age (6-7).

Autonomic dysfunction can be seen in these pa-
tients as a result of autonomic small fiber neuropa-
thy. Orthostatic hypotension and hypohidrosis are
usual manifestations, but persistent cough is present
in some patients and may be attributed to vagal neu-
ronopathy and denervation hypersensitivity of the
upper airways and esophagus [8].

Magnetic resonance imaging (MRI) shows cer-
ebellar atrophy that preferentially affects the ante-
rior and dorsal vermis (lobules VI, VIla and VIIb)
and laterally predominantly affects crus I. At the
initial stage of the disease, MRI is not very sensitive
and may show normal results [3].

Case Report

Here I present a 62-year-old woman with insta-
bility lasting for 7 years, but deteriorating in the last
two years, with two episodes of falls without loss
of consciousness. Recently, she noticed diplopia
when looking to the right. She reported slight head-
aches in the occipital region, paresthesia in the ex-
tremities and clumsy hands.

Clinical examination revealed slight dysarthria,
positive Romberg test and slight dysmetria of the
left hand. Muscle strength and tone were normal,
reflexes present, sensations of touch, pain, tem-
perature in both upper and lower extremities were
normal and only shorten sensation of vibration in
the right leg was revealed. Her cognitive functions
were normal.

The patient presented with gaze evoked nystag-
mus and sometimes downbeat nystagmus as well.
Head impulse test was positive at both sides, while
VHIT showed absent VOR. The caloric test was with-
out any labyrinth response. Videonystagmography
showed no smooth pursuit, saccades had prolonged
latencies to the right and were dysmetric with latero-
pulsion to the right (hypermetria to the right and
hypometria to the left). The VVOR test was positive.
Head MRI showed normal findings. Electroneurog-
raphy showed subclinical signs of polyneuropathy,
predominantly axonal and sensitive. Testing for para-
neoplastic and autoimmune antibodies was negative.

Discussion

Positive VVOR test indicates simultaneous non-
functioning smooth pursuit system and vestibulo-
ocular reflex, which is the main clinical sign in pa-
tients with CANVAS [2]. The presented patient
showed a combination of the cerebellar oculomotor
signs, like gaze evoked nystagmus, downbeat nystag-
mus, saccadic pursuit and dysmetric saccades, while
absence of the VOR indicated the presence of bilat-
eral vestibulopathy. However, good MRI findings
without signs of peripheral sensory neuropathy were
in concordance with a slowly progressive form of this
syndrome [4, 5]. Autoimmune and paraneoplastic cer-
ebellar ataxia were excluded with laboratory tests. The
major differential diagnosis of CANVAS are spinoc-
erebellar ataxia type 3 (SCA3), Friedreich ataxia
(FRDA), multiple system atrophy of cerebellar type,
and Wernicke encephalopathy [3]. SCA 3 and FRDA
can also manifest with bilateral vestibulopathy and
cerebellar atrophy and sensory neuropathy, but SCA
3 shows familial involvement, fourth ventricle enlarge-
ment and motor neuropathy, while FRDA usually
manifests before the age of 25 years and with normal
head MRI, but atrophic spinal cord at spinal MRI.

Conclusion

Cerebellar ataxia, neuropathy, and vestibular
areflexia syndrome is rare, idiopathic, slowly pro-
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gressive neurodegenerative disorder. It is probably
a late onset recessive disorder.

Instability is the first symptom. Patients with
cerebellar ataxia, neuropathy, and vestibular are-
flexia syndrome have a very characteristic positive
visually enhanced vestibulo-ocular reflex test which
indicates concomitant central and peripheral ves-
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tibular deficit. The nerve conduction measures
should be performed in patients showing combina-
tion of central and peripheral vestibular signs. Un-
fortunately, there is still no medical therapy for this
condition and only supportive measures are recom-
mended.

References

1. Bronstein AM, Mossman S, Luxon LM. The neck-eye
reflex in patients with reduced vestibular and optokinetic func-
tion. Brain. 1991;114(Pt 1A):1-11.

2. Migliaccio AA, Halmagyi GM, McGarvie LA, Cremer
PD. Cerebellar ataxia with bilateral vestibulopathy: description
of a syndrome and its characteristic clinical sign. Brain.
2004;127(Pt 2):280-93.

3. Szmulewicz DJ, Waterston JA, Halmagyi GM, Mossman
S, Chancellor AM, McLean CA, et al. Sensory neuropathy as
part of the cerebellar ataxia neuropathy vestibular areflexia
syndrome. Neurology. 2011;76(22):1903-10.

4. Szmulewicz DJ, Waterston JA, MacDougall HG, Moss-
man S, Chancellor AM, McLean CA, et al. Cerebellar ataxia,
neuropathy, vestibular areflexia syndrome (CANVAS): a review
of the clinical features and video-oculographic diagnosis. Ann
NY Acad Sci. 2011;1233:139-47.

Rad je primljen 19. 11 2019.

Recenziran 24. 11 2019.

Prihvacen za Stampu 27. 11 2019.
BIBLID.0025-8105:(2019):LXX11:1-2:51-53.

5. Szmulewicz DJ, Seiderer L, Halmagyi GM, Storey E, Rob-
erts L. Neurophysiological evidence for generalized sensory neu-
ronopathy in cerebellar ataxia with neuropathy and bilateral ves-
tibular areflexia syndrome. Muscle Nerve. 2015;51(4):600-3.

6. Szmulewicz DJ, Merchant SN, Halmagyi GM. Cerebellar
ataxia with neuropathy and bilateral vestibular areflexia syndrome:
a histopathologic case report. Otol Neurotol. 2011;32(8):e63-5.

7. Szmulewicz DJ, McLean CA, Rodriguez ML, Chancellor
AM, Mossman S, Lamont D, et al. Dorsal root ganglionopathy is
responsible for the sensory impairment in CANVAS. Neurology.
2014;82(16):1410-5.

8. Wu TY, Taylor JM, Kilfoyle DH, Smith AD, McGuinness
BJ, Simpson MP, et al. Autonomic dysfunction is a major feature
of cerebellar ataxia, neuropathy, vestibular areflexia ‘CANVAS’
syndrome. Brain. 2014;137(Pt 10):2649-56.



UPUTSTVO ZA AUTORE

Casopis Medicinski pregled objavljuje radove koji prethod-
no nisu objavljeni niti poslati u drugi ¢asopis. U Casopisu mogu
biti objavljeni radovi iz razli¢itih oblasti biomedicine, koji su
namenjeni lekarima razli¢itih specijalnosti.

Od 1. januara 2013. godine Medicinski pregled je po¢eo da
koristi usluge e-Ur — Elektronskog uredivanja ¢asopisa. Svi
korisnici sistema — autori, recenzenti i urednici, moraju biti
registrovani korisnici sa jednom elektronskom adresom.

Korisnici Casopisa treba da se registruju na adresi:

http://aseestant.ceon.rs/index.php/medpreg/user/register

Prijava rada treba da se ucini na adresi:

http://aseestant.ceon.rs/index.php/medpreg/

U postupku prijave neophodno je da se posalje saglasnost i
izjava autora i svih koautora da rad nije delimi¢no ili u celini
objavljen ili prihvac¢en za Stampu u drugom casopisu.

Elektronsko uredivanje ¢asopisa obezbeduje koriséenje sis-
tema CrossCheck, koji prijavljene radove automatski proverava
na plagijarizam i autoplagijarizam. Autori ne bi smeli da posalju
isti rad u vise ¢asopisa istovremeno. Ukoliko se to desi, glavni
urednik casopisa Medicinski pregled ima pravo da rad vrati
autorima bez prethodnog slanja rada na recenziju; da odbije
Stampanje rada; da se obrati urednicima drugih ¢asopisa u koje
je rad poslat ili da se obrati direktoru ustanove u kojoj su autori
rada zaposleni.

Primaju se samo radovi koji su napisani na engleskom jez-
iku, uz sazetak rada i naslov rada koji treba da budu napisani
na engleskom i srpskom jeziku.

Radove koji su pristigli u asopis Medicinski pregled preg-
leda jedan ili viSe ¢lanova Uredivackog odbora Casopisa. Oni
radovi koji su napisani prema pravilima Casopisa 3alju se na
anonimnu recenziju kod najmanje dva recenzenta, struénjaka
iz odgovarajuce oblasti biomedicine. Nacinjene recenzije ra-
dova pregleda glavni urednik ili ¢lanovi Uredivackog odbora
i one nisu garancija da ¢e rad biti prihvacen za Stampu. Ma-
terijal koji je pristigao u ¢asopis ostaje poverljiv dok se rad nala-
zi na recenziji, a identitet autora i recenzenata su zasti¢eni, osim
u slucaju ako oni odluce drugacije.

U cCasopisu Medicinski pregled objavljuju se: uvodnici, orig-
inalni ¢lanci, prethodna ili kratka saopstenja, pregledni ¢lanci,
struéni ¢lanci, prikazi slucajeva, ¢lanci iz istorije medicine i
drugi ¢lanci.

1. Uvodnici — do 5 strana. Sadrze miSljenja ili diskusiju o
posebno znacajnoj temi za Casopis, kao i o podacima koji su
Stampani u ovom ili nekom drugom casopisu. Obic¢no ih pise
jedan autor po pozivu.

2. Originalni ¢lanci — do 12 strana. Predstavljaju rezultate
istrazivanja autora rada i njihovo tumacenje. Istrazivanje treba
da bude obradeno i izloZzeno na nacin da se moze ponoviti, a
analiza rezultata i zakljucci jasni da bi se mogli proveriti.

3. Pregledni ¢lanci — do 10 strana. Predstavljaju sistematsko,
sveobuhvatno i kriticko izlaganje problema na osnovu anal-
iziranih i diskutovanih podataka iz literature, a koji oslikavaju
postojecu situaciju u odredenom podrucju istrazivanja. Liter-
atura koja se koristi u radu mora da sadrzi najmanje 5 radova
autora ¢lanka iz uze nau¢ne oblasti koja je opisana u radu.

4. Prethodna ili kratka saopStenja — do 4 strane. Sadrze
izuzetno vazne nauéne rezultate koje bi trebalo objaviti u §to
kracem vremenu. Ne moraju da sadrze detaljan opis metod-
ologije rada i rezultata, ali moraju da imaju sva poglavlja kao
originalni ¢lanci u sazetoj formi.

5. Struéni €lanci — do 10 strana. Odnose se na proveru ili
prikaz prethodnog istrazivanja i predstavljaju koristan izvor za
Sirenje znanja i prilagodavanja originalnog istrazivanja
potrebama postojece nauke i prakse.

6. Prikazi sluc¢ajeva — do 6 strana. Opisuju retke sluéajeve
iz prakse. Sli¢ni su stru¢nim ¢lancima. U ovim radovima pri-

kazuju se neuobicajeni oblici i tokovi oboljenja, neocekivane
reakcije na primenjenu terapiju, primene novih dijagnosti¢kih
procedura ili retke i nove bolesti.

7. Clanci iz istorije medicine — do 10 strana. Ovi ¢lanci opis-
uju dogadaje iz proslosti sa ciljem da omoguce oCuvanje
medicinske i zdravstvene kulture. Imaju karakter stru¢nih ¢lanaka.

8. Ostali ¢lanci — U casopisu Medicinski pregled objav-
ljuju se feljtoni, prikazi knjiga, izvodi iz strane literature,
izvestaji sa kongresa i struc¢nih sastanaka, saopstenja o radu
pojedinih zdravstvenih organizacija, podruznica i sekcija,
saopsStenja UredniStva, pisma UredniStvu, novosti u medicini,
pitanja i odgovori, strucne i staleSke vesti i ¢lanci napisani u
znak secanja (In memoriam).

Priprema rukopisa

Kompletan rukopis, ukljucujuéi tekst rada, sve priloge i
propratno pismo, treba poslati na elektronsku adresu koja je
prethodno navedena.

Propratno pismo:

—mora da sadrzi izjavu svih autora da se radi o originalnom
radu koji prethodno nije objavljen niti prihvacen za Stampu u
drugim ¢asopisima;

— autori svojim potpisom preuzimaju odgovornost da rad
ispunjava sve postavljene uslove i da ne postoji sukob interesa i

— autor mora navesti kategoriju ¢lanka (originalni rad, pre-
gleni rad, prethodno saopstenje, strucni rad, prikaz slucaja, rad
iz istorije medicine, itd.).

Rukopis

Opsta uputstva

Tekst rada treba da bude napisan u programu Microsoft
Word za Windows, na A4 formatu stranice (sve Cetiri margine
2,5 cm), proreda 1,5 (isto vazi i za tabele), fontom Times New
Roman, veli¢inom slova 12 pt. Neophodno je koristiti
medunarodni sistem mernih jedinica (SI), uz izuzetak tem-
perature (° C) i krvnog pritiska (mmHg).

Rukopis treba da sadrzi sledece elemente:

1. Naslovna strana

Naslovna strana treba da sadrzi: kratak i saZet naslov rada,
bez skracenica, skraceni naslov rada (do 40 karaktera), imena
i prezimena autora (ne viSe od 6) i afilijacije svih autora. Na dnu
strane treba da piSe ime, prezime i titula autora zaduzenog za
korespondenciju, njena/njegova adresa, elektronska adresa, broj
telefona i faksa.

2. Sazetak

Sazetak ne moze da sadrzi vise od 250 reci niti skracenice.
Treba da bude strukturisan, kratak i sazet, sa jasnim pregledom
problema istrazivanja, ciljevima, metodama, znacajnim rezul-
tatima i zakljuccima.

Sazetak originalnih i stru¢nih ¢lanaka treba da sadrzi uvod
(sa ciljevima istrazivanja), materijale i metode, rezultate i
zakljucak.

Sazetak prikaza slucaja treba da sadrzi uvod, prikaz slucaja
i zakljucak.

Sazetak preglednih ¢lanaka treba da sadrzi Uvod, podnas-
love koji odgovaraju istima u tekstu i Zakljucak.

Navesti do 10 klju¢nih reci ispod sazetka. One su pomo¢
prilikom indeksiranja, ali autorove kljuéne rec¢i mogu biti iz-
menjene u skladu sa odgovaraju¢im deskriptorima, odnosno
terminima iz Medical Subject Headings, MeSH.

Sazetak treba da bude napisan na srpskom i engleskom jez-
iku. Sazetak na srpskom jeziku trebalo bi da predstavlja prevod
sazetka na engleskom, $to podrazumeva da sadrzi jednake
delove.

3. Tekst ¢lanka

Originalni rad treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima istrazivanja), Materijal i metode,
Rezultati, Diskusija, Zakljucak, spisak skracenica (ukoliko su




koris¢ene u tekstu). Nije neophodno da se u posebnom poglav-
lju rada napise zahvalnica onima koji su pomogli da se
istrazivanje uradi, kao i da se rad napise.

Prikaz slucaja treba da sadrzi slede¢a poglavlja: Uvod (sa
jasno definisanim ciljevima), Prikaz slucaja, Diskusija i
Zakljucak.

Uvod

U poglavlju Uvod potrebno je jasno definisati predmet
istrazivanja (prirodu i znacaj istrazivanja), navesti znacajne na-
vode literature i jasno definisati ciljeve istrazivanja i hipoteze.

Materijal i metode

Materijal i metode rada treba da sadrze podatke o vrsti
studije (prospektivna/retrospektivna, uslove za ukljucivanje i
ogranicenja studije, trajanje istrazivanja, demografske podatke,
period pracenja). Detaljno treba opisati statisticke metode da
bi ¢itaoci rada mogli da provere iznesene rezultate.

Rezultati

Rezultati predstavljaju detaljan prikaz podataka koji su do-
bijeni istrazivanjem. Sve tabele, grafikoni, sheme i slike moraju
biti citirani u tekstu rada i oznaceni brojevima po redosledu
njihovog navodenja.

Diskusija

Diskusija treba da bude koncizna, jasna i da predstavlja
tumacenje i poredenje rezultata studije sa relevantnim studi-
jama koje su objavljene u domacoj i medunarodnoj literaturi.
U poglavlju Diskusija potrebno je naglasiti da li su postavljene
hipoteze potvrdene ili nisu, kao i istaknuti znacaj i nedostatke
istrazivanja.

Zakljucak

Zakljucci moraju proistec¢i iskljucivo iz rezultata istrazivanja
rada; treba izbegavati uopsStene i nepotrebne zakljucke.
Zakljucci koji su navedeni u tekstu rada moraju biti u saglas-
nosti sa zaklju¢cima iz Sazetka.

4. Literatura

Potrebno je da se literatura numerise arapskim brojevima
redosledom kojim je u tekstu navedena u parentezama; izbega-
vati nepotrebno velik broj navoda literature. Casopise bi treba-
lo navoditi u skra¢enom obliku koji se koristi u Index Medicus
(http://www.nlm.nih.gov/tsd/serials/lji.html). Pri citiranju lit-
erature koristiti Vankuverski sistem. Potrebno je da se navedu
svi autori rada, osim ukoliko je broj autora veéi od Sest. U tom
slucaju napisati imena prvih Sest autora praceno sa et al.

Primeri pravilnog navodenja literature nalaze se u nastavku.

Radovi u ¢asopisima

* Standardni rad

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J] Thromb Haemost 2003;1:1435-42.

* Organizacija kao autor

Diabetes Prevention Program Research Group. Hypertension,
insulin, and proinsulin in participants with impaired glucose toler-
ance. Hypertension 2002;40(5):679-86.

* Bez autora

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* Volumen sa suplementom

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl
5:75-8.

* Sveska sa suplementom

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharmacol
1988:8(4 Suppl):31S-37S.

* Sazetak u Casopisu

Fuhrman SA, Joiner KA. Binding of the third component of
complement C3 by Toxoplasma gondi [abstract]. Clin Res
1987;35:475A.

Knjige i druge monografije
+ Jedan ili viSe autora

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Urednik (urednici) kao autor (autori)

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* Poglavlje u knjizi

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* Zbornik radova sa kongresa

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional effort statistic for genetic programming. In: Foster JA, Lut-
ton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic program-
ming. EuroGP 2002: Proceedings of the Sth European Conference
on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

* Disertacija

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [dissertation]. Mount Pleasant (MI): Cen-
tral Michigan University; 2002.

Elektronski materijal

* Clanak iz ¢asopisa u elektronskom formatu

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http:/www.
nursingworld.org/AJN/2002/june/ Wawatch.htmArticle

* Monografija u elektronskom formatu

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* Kompjuterska datoteka

Hemodynamics III: the ups and downs of hemodynamics [com-
puter program]. Version 2.2. Orlando (FL): Computerized Educa-
tional Systems; 1993.

5. Prilozi (tabele, grafikoni, sheme i slike)

BROJ PRILOGA NE SME BITI VECI OD SEST!

Tabele, grafikoni, sheme i slike se postavljaju kao posebni
dokumenti.

— Tabele i grafikone bi trebalo pripremiti u formatu koji je
kompatibilan programu u kojem je napisan tekst rada. Slike bi
trebalo poslati u jednom od sledec¢ih oblika: JPG, GIF, TIFF,
EPS.

— Svaki prilog mora biti obeleZen arapskim brojem prema
redosledu po kojem se navodi u tekstu rada.

— Naslovi, tekst u tabelama, grafikonima, shemama i leg-
ende slika bi trebalo da budu napisani na srpskom i engleskom
jeziku.

— Nestandardne priloge oznaciti u fusnoti uz koris¢enje
slede¢ih simbola: * § £, §, |, 9, ** T 1,1 1.

— U legendi slika trebalo bi napisati koris¢eno uvelicanje
okulara i objektiva mikroskopa. Svaka fotografija treba da ima
vidljivu skalu.

— Ako su tabele, grafikoni, sheme ili slike ve¢ objavljene,
navesti originalni izvor i priloziti pisano odobrenje autora za
njihovo koris¢enje.

— Svi prilozi ¢e biti Stampani kao crno-bele slike. Ukoliko
autori zele da se prilozi Stampaju u boji, obavezno treba da plate
dodatne troskove.

6. Dodatne obaveze

AUTORITSVI KOAUTORI RADA OBAVEZNO TREBA
DA PLATE GODISNJU PRETPLATU ZA CASOPIS
MEDICINSKI PREGLED. U PROTIVNOM, RAD NECE BITI
STAMPAN U CASOPISU.




INFORMATION FOR AUTHORS

Medical Review publishes papers (previously neither pub-
lished in nor submitted to any other journals) from various
fields of biomedicine intended for broad circles of doctors.

Since January 1", 2013 the Medical Review has been using
the service e-Ur: Electronic Journal Editing. All users of the
Registration system, i.e. authors, reviewers, and editors have
to be registered users with only one e-mail address. Registration
should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/user/register.

Manuscript submission should be made on the web address:

http://aseestant.ceon.rs/index.php/medpreg/

A SUPPLEMENTARY FILE, WITH THE STATEMENT
THAT THE PAPER HAS NOT BEEN SUBMITTED OR AC-
CEPTED FOR PUBLICATION ELSEWHERE AND A CON-
SENT SIGNED BY ALL AUTHORS, HAVE TO BE EN-
CLOSED WITH THE MANUSCRIPT.

Authors may not send the same manuscript to more than
one journal concurrently. If this occurs, the Editor may return
the paper without reviewing it, reject the paper, contact the
Editor of the other journal(s) in question and/or contact the
author’s employers.

Papers should be written in English language, with an abstract
and title page in English, as well as in Serbian language.

All papers submitted to Medical Review are seen by one or
more members of the Editorial Board. Suitable articles are sent to
at least two experts to be reviewed, thier reports are returned to the
assigned member of the Editorial Board and the Editor. Revision
of an article gives no guarantee of acceptance and in some cases
revised articles are rejected if the improvements are not sufficient
or new issues have arisen. Material submitted to the Journal re-
mains confidential while being reviewed and peer-reviewers’ iden-
tities are protected unless they elect to lose anonymity.

Medical Review publishes the following types of articles:
editorials, original studies, preliminary reports, review articles,
professional articles, case reports, articles from history of
medicine and other types of publications.

1. Editorials — up to 5 pages — convey opinions or discus-
sions on a subject relevant for the Journal. Editorials are com-
monly written by one author by invitation.

2. Original studies — up to 12 pages — present the authors’
own investigations and their interpretations. They should contain
data which could be the basis to check the obtained results and
reproduce the investigative procedure.

3. Review articles — up to 10 pages — provide a condensed,
comprehensive and critical review of a problem on the basis of
the published material being analyzed and discussed, reflecting
the current situation in one area of research. Papers of this type
will be accepted for publication provided that the authors confirm
their expertise in the relevant area by citing at least 5 self-cita-
tions.

4. Preliminary reports — up to 4 pages — contain scientific
results of significant importance requiring urgent publishing;
however, it need not provide detailed description for repeating
the obtained results. It presents new scientific data without a
detailed explanation of methods and results. It contains all parts
of an original study in an abridged form.

5. Professional articles — up to 10 pages — examine or repro-
duce previous investigation and represent a valuable source of
knowledge and adaption of original investigations for the needs
of current science and practice.

6. Case reports — up to 6 pages — deal with rare casuistry
from practice important for doctors in direct charge of patients
and are similar to professional articles. They emphasize unu-
sual characteristics and course of a disease, unexpected reac-
tions to a therapy, application of new diagnostic procedures and
describe a rare or new disease.

7. History of medicine —up to 10 pages — deals with history
with the aim of providing continuity of medical and health care
culture. They have the character of professional articles.

8. Other types of publications — The journal also publishes
feuilletons, book reviews, extracts from foreign literature, re-
ports from congresses and professional meetings, communica-
tions on activities of certain medical institutions, branches and
sections, announcements of the Editorial Board, letters to the
Editorial Board, novelties in medicine, questions and answers,
professional and vocational news and In memoriam.

Preparation of the manuscript

The complete manuscript, including the text, all supplemen-
tary material and covering letter, is to be sent to the web address
above.

The covering letter:

— It must contain the proof given by the author that the
paper represents an original work that it has neither been previ-
ously published in other journals nor is under consideration to
be published in other journals.

— It must confirm that all the authors meet criteria set for
the authorship of the paper, that they agree completely with the
text and that there is no conflict of interest.

— It must state the type of the paper submitted (an original
study, a review article, a preliminary report, a professional ar-
ticle, a case report, history of medicine).

The manuscript:

General instructions.

Use Microsoft Word for Windows to type the text. The text
must be typed in font Times New Roman, page format A4, space
1.5 (for tables as well), margins set to 2.5 cm and font size 12pt.
All measurements should be reported in the metric system of the
International System of Units — SI. Temperature should be ex-
pressed in Celsius degrees (°C) and pressure in mmHg,.

The manuscript should contain the following elements:

1. The title page.

The title page should contain a concise and clear title of the
paper, without abbreviations, then a short title (up to 40 characters),
full names and surnames of the authors (not more than 6) indexed
by numbers corresponding to those given in the heading along
with the full name and place of the institutions they work for.
Contact information including the academic degree(s), full ad-
dress, e-mail and number of phone or fax of the corresponding
author (the author responsible for correspondence) are to be given
at the bottom of this page.

2. Summary.

The summary should contain up to 250 words, without ab-
breviations, with the precise review of problems, objectives,
methods, important results and conclusions. It should be struc-
tured into the paragraphs as follows:

— Original and professional papers should have the introduc-
tion (with the objective of the paper), materials and methods,
results and conclusion

— Case reports should have the introduction, case report and
conclusion

— Review papers should have the introduction, subtitles cor-
responding to those in the paper and conclusion.

The authors should provide up to 10 keywords below the
summary. These keywords will assist indexers in cross-indexing
the article and will be published with the summary, but the
authors’ keywords could be changed in accordance with the list
of Medical Subject Headings, MeSH of the American National
Medical Library.

The summary should be written in both languages, English
as well as Serbian. The summary in Serbian language should
be the translation of the summary in English; therefore, it has
to contain the same paragraphs.




3. The text of the paper.

The text of original studies must contain the following: in-
troduction (with the clearly defined objective of the study),
materials and methods, results, discussion, conclusion, list of
abbreviations (if used in the text) and not necessarily, the ac-
knowledgment mentioning those who have helped in the inves-
tigation and preparation of the paper.

The text of a case report should contain the following: in-
troduction (with clearly defined objective of the study), case
report, discussion and conclusion.

Introduction contains clearly defined problem dealt with
in the study (its nature and importance), with the relevant refer-
ences and clearly defined objective of the investigation and
hypothesis.

Materials and methods should contain data on design of
the study (prospective/retrospective, eligibility and exclusion
criteria, duration, demographic data, follow-up period). Statis-
tical methods applied should be clear and described in details.

Results give a detailed review of data obtained during the
study. All tables, graphs, schemes and figures must be cited in
the text and numbered consecutively in the order of their first
citation in the text.

Discussion should be concise and clear, interpreting the
basic findings of the study in comparison with the results of
relevant studies published in international and national litera-
ture. It should be stated whether the hypothesis has been con-
firmed or denied. Merits and demerits of the study should be
mentioned.

Conclusion must deny or confirm the attitude towards the
Obased solely on the author’s own results, corroborating them.
Avoid generalized and unnecessary conclusions. Conclusions
in the text must be in accordance with those given in the sum-
mary.

4. References are to be given in the text under Arabic nu-
merals in parentheses consecutively in the order of their first
citation. Avoid a large number of citations in the text. The title
of journals should be abbreviated according to the style used
in Index Medicus (http:/www.nlm.nih.gov/tsd/serials/lji.html).
Apply Vancouver Group’s Criteria, which define the order of
data and punctuation marks separating them. Examples of cor-
rect forms of references are given below. List all authors, but if
the number exceeds six, give the names of six authors followed
by ‘et al’.

Articles in journals

* A standard article

Ginsberg JS, Bates SM. Management of venous thromboembo-
lism during pregnancy. J] Thromb Haemost 2003;1:1435-42.

* An organization as the author

Diabetes Prevention Program Research Group. Hypertension,
insulin, and proinsulin in participants with impaired glucose toler-
ance. Hypertension 2002;40(5):679-86.

* No author given

21st century heart solution may have a sting in the tail. BMJ.
2002;325(7357):184.

* A volume with supplement

Magni F, Rossoni G, Berti F. BN-52021 protects guinea pig
from heart anaphylaxix. Pharmacol Res Commun 1988;20 Suppl
5:75-8.

* An issue with supplement

Gardos G, Cole JO, Haskell D, Marby D, Pame SS, Moore P.
The natural history of tardive dyskinesia. J Clin Psychopharmacol
1988;8(4 Suppl):31S-37S.

* A summary in a journal

Fuhrman SA, Joiner KA. Binding of the third component of com-
plement C3 by Toxoplasma gondi [abstract]. Clin Res 1987;35:475A.

Books and other monographs

* One or more authors

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Me-
dical microbiology. 4th ed. St. Louis: Mosby; 2002.

* Editor(s) as author(s)

Danset J, Colombani J, eds. Histocompatibility testing 1972.
Copenhagen: Munksgaard, 1973:12-8.

* A chapter in a book

Weinstein L, Shwartz MN. Pathologic properties of invading
microorganisms. In: Soderman WA Jr, Soderman WA, eds. Patho-
logic physiology: mechanisms of disease. Philadelphia: Saunders;
1974. p. 457-72.

* A conference paper

Christensen S, Oppacher F. An analysis of Koza’s computa-
tional effort statistic for genetic programming. In: Foster JA, Lut-
ton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic program-
ming. EuroGP 2002: Proceedings of the Sth European Conference
on Genetic Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin:
Springer; 2002. p. 182-91.

* A dissertation and theses

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [dissertation]. Mount Pleasant (MI): Cen-
tral Michigan University; 2002.

Electronic material

* A journal article in electronic format

Abood S. Quality improvement initiative in nursing homes:
the ANA acts in an advisory role. Am J Nurs [Internet]. 2002 Jun
[cited 2002 Aug 12];102(6):[about 1 p.]. Available from: http://
www.nursingworld.org/AJN/2002/june/Wawatch.htmArticle

* Monographs in electronic format

CDI, clinical dermatology illustrated [monograph on CD-
ROM]. Reevs JRT, Maibach H. CMEA Multimedia Group, pro-
ducers. 2nd ed. Version 2.0. San Diego:CMEA;1995.

* A computer file

Hemodynamics III: the ups and downs of hemodynamics [com-
puter program]. Version 2.2. Orlando (FL): Computerized Educa-
tional Systems; 1993.

5. Attachments (tables, graphs, schemes and photographs).

THE MAXIMUM NUMBER OF ATTACHMENTS AL-
LOWED IS SIX!

— Tables, graphs, schemes and photographs are to be submit-
ted as separate documents, on separate pages.

— Tables and graphs are to be prepared in the format com-
patible with Microsoft Word for Windows programme. Photo-
graphs are to be prepared in JPG, GIF, TIFF, EPS or similar
format.

— Each attachment must be numbered by Arabic numerals
consecutively in the order of their appearance in the text

— The title, text in tables, graphs, schemes and legends must
be given in both Serbian and English languages.

— Explain all non-standard abbreviations in footnotes using
the following symbols *, 1, £, § [ |, 9, ** T 1, £ & .

— State the type of color used and microscope magnification
in the legends of photomicrographs. Photomicrographs should
have internal scale markers.

— If a table, graph, scheme or figure has been previously
published, acknowledge the original source and submit written
permission from the copyright holder to reproduce it.

— All attachments will be printed in black and white. If the
authors wish to have the attachments in color, they will have
to pay additional cost.

6. Additional requirements

SHOULD THE AUTHOR AND ALL CO-AUTHORS
FAIL TO PAY THE SUBSCRIPTION FOR MEDICAL RE-
VIEW, THEIR PAPER WILL NOT BE PUBLISHED.




