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This study aimed to develop a new method based on mastery learning in order to consider the
subject of informed consent in medical education. As a professional skill, obtaining informed con-
sent has been included in the third year curriculum of the Medical School of Ankara University,
since 2004-2005 school year. Groups of 10-15 students in each using learning guides comprised
the study population. The skill was evaluated by Objective Structured Clinical Examination (OSCE)
using simulated patients, and the results of the examinations were analyzed. The results of OSCE
demonstrated that 94% of the students exhibited a performance consistent with the principles of
mastery learning regarding informed consent.

Key Words: Medical Ethics Education, Informed Consent, OSCE, Professional Skills

Bu calisma, tip egitiminde yeterlige dayali 6grenim yaklasimina gore aydinlatiimis onam egitimin-
de yeni bir yontem gelistirmeyi amaclamistir.Bir mesleksel beceri olarak aydinlatilmis onam alma
egitimi, Ankara Universitesi Tip Fakiiltesi’nde 2004-2005 déneminden beri tip fakiiltesi egitiminin
Uiclincti yilinda yer almaktadir. Egitim; mesleksel beceri laboratuvarlarinda, her 10-15 kisilik 6gren-
ci grubuyla bir 6gretim elemaninin iki saatlik bir stireci egitim rehberleri kullanmasiyla gercekles-
tirilmektedir.Bu beceri,simule hastalarin da kullanildigi Nesnel Yapilandirilimis Klinik Sinav (NYKS)
ile degerlendirilmekte ve sonuglar ¢c6ziimlenmektedir. Burada yer verilen NYKS sonuclari 6gren-
cilerin yeterlige dayali bir aydinlatilmis onam egitiminde %94 oraninda basarili olduklarini gos-
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Ethics is one of the important subjects

taught in medical education. In this
educational process, the place attrib-
uted to the subject of ethics and the
teaching methods are inevitably multi-
fold (1-4). It is essential for physicians
to develop attitudes specific to their
profession as well as having practical
information and skills. This issue has
been stressed in the studies of core cur-
riculum in Turkey, as in other coun-

tries (5-7).

Today, medical professionals are faced

with various ethical issues in medical
practice. Some of these involve clas-
sical values of medicine, and others,
new headings created by scientific and
technical developments. In this con-
text, the physician-patient relation-
ship, which is always a current issue
and which is defined by the changes

in physicians and patients’ identities

as well as cultural and social changes,
comprises an important ethical head-
ing. DPatient-physician interactions
with regard to medical ethics is an
important subject in the daily prac-
tice of medicine. Among these, the
relationship between the physician
and the patient is one of the most
significant subjects. It is one of the
issues, both ethical and legal aspects
of which physicians should be famil-
iar with and be able to reflect in their
practice. There have been changes in
the relationship between the physi-
cian and the patient throughout his-
tory. This has caused the emergence of
new priorities. The fact that patients
have gained a more equal status in
their relations with physicians due to
the questioning of the power held by
medicine in social life and easy access
to information are the main dynamics

of this change. After World War II, the
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crimes against humanity committed
by medicine have shaken the trust of
people towards medical professionals.
Hence, the tendency to control medi-
cine has appeared everywhere through
various applications (8). In addition
to the measures taken for the inspec-
tion of medicine by institutions out-
side the relationship of the physician
and the patient, real efforts have been
made towards increasing the power of
patients and raising their conscious-
ness. The recognition of patient au-
tonomy (which is in fact a concept
of international law) and respecting
it are the natural consequences of this
trend. Formulation of the respect for
autonomy as a target is a component
that offsets the utilitarian approach of
medicine and the attitudes supported
by this approach. The counterpart of
this argument in the practice of medi-
cine is the concept of informed con-
sent and its implementation. The only
way to show respect for autonomy that
is consistent with principles of medi-
cal ethics is to receive informed con-
sent of patients. Medical schools have
a role in the implementation of this
practice through medical education
as role models and in the consolida-
tion of physician’s atticude. Without
a doubt, the importance of the faculty
members who are role models for the
students in the natural course of medi-
cal education is undeniable. However,
medical schools do carry the respon-
sibility to put additional emphasis on
the issue of ‘informed consent’ within
the context of formal ethics training.
In Turkey, the majority of the prob-
lems experienced in the daily interac-
tions between physicians and patients
arise from lack of sufficiently clear and
enlightening information provided to
patients by physicians. Thus, provid-
ing future physicians the ability to ob-
tain the informed consent of patients
and families properly must be a prior-
ity of medical education.

Informed consent has become one of the

most significant topics in medical edu-
cation with respect to both daily medi-
cal practice and the process of research.
It is generally defined as acceptance of

the medical interventions by the pa-
tient who will undergo them after be-
ing informed about the content, risks,
and benefits of the diagnostic and the
treatment methods, and their alterna-
tives. This has not remained as a verbal
procedure; in Turkey, its documenta-
tion has become mostly obligatory.

Since obtaining informed consent has be-

come one of the routine activities in
medicine, it is necessary to add this
subject to the medical curriculum
(9-11). Due to some specific features
of the cultural base in Turkey, such
as paternalism and the health system
problems, it is difficult for health pro-
fessionals to learn the subject of ‘in-
formed consent’ only through lectures.
Our culture defines physicians as au-
thoritarian and physicians are propped
up in their position as the only deter-
minant in the physician-patient rela-
tionship. There are also characteristics,
such as the family council, problems
in the functioning of the health care
system, and lack of health insurance,
which create a situation where “a ser-
vice that is difficult to obtain is not
questioned.” This circumstance con-
solidates the physicians’ paternalistic
attitudes more firmly and creates a
difficulty in the process of informing
patients (12).

Method

Since 2002-2003 school year, Ankara Uni-

versity Medical School has no longer
used the classic method of medical
education. Instead, the school has
adopted an integrated, modular, stu-
dent-centered educational system. In
this context in addition to classes lec-
tured, new methods were introduced
in ethics education in all the medical
courses. The new method was imple-
mented in small groups of students by
the Deontology Department using
case discussion, education guides, and
Objective Structured Clinical Exami-

nation (OSCE).

The skill of obtaining informed consent

was included in the curriculum of An-
kara University Medical School in the

academic year of 2004-2005. The dif-
ficulties mentioned above were taken
into account by the academic staff of
the Medical Ethics Department while
developing the method of practice. It
was conducted as skill training in the
Professional Skill Development Labo-
ratory.

The study population consisted of 137

students in the third year of medical
education, who received training in
groups of 10-15 for two hours in each
group. A faculty member from our de-
partment provided brief theoretical in-
formation on the subject beforehand,
and ten sample cases were discussed
with student groups using previously
prepared learning guides (Table 1).
Thus, including the reinforcement
of information, the education ses-
sions lasted about four hours for each
group. The manual that includes cases
collected from various countries by
UNESCO was previously translated
into Turkish and printed as an educa-
tion material (13). Among the samples
selected, in particular the skill of ob-
taining informed consent in varying
situations was underscored. Some pre-
set situations such as informed consent
before a surgical procedure (case 1)
and informed consent before prosta-
tovesiculectomy (case 2) were chosen
from this book and used as illustra-
tive cases for education. In the educa-
tional process, the method of obtain-
ing informed consent was emphasized
throughout the discussions held with
and by the students. In these small
group discussions, the students played
the roles of both patient and physi-
cian, while the other students were
observers. Thus, simulated patients
were not used during the educational
process. Patients who were simulated
as much as the technical and financial
conditions allowed worked on the day
of the examination only.

OSCE is an evaluation technique that is

used for competency based educa-
tion processes. According to complete
learning basis, the student learns a skill
in a stepwise fashion, using a checklist,
and the student is expected to perform
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the skill without skipping any of the
steps. Skill training is done with this
method in all the other areas; a skill re-
lated to Otolaryngology or Urology is
also taught using models that are simi-
lar to those used in ethics education.
Different skills of OSCE students are
evaluated through an OSCE examina-
tion, all parts of which are held on the
same day .

will discuss the treatment options with
your patient.

Option I: Performing total radical mastec-

tomy, which is excising all the breast
tissue, axial lymph nodes and a part of
the pectoral muscles and then admin-
istering chemotherapy. Its advantages
are minimizing the risk of recurrence
and obviating the need for radiothera-
py. Its disadvantages are swelling in the

Table 1: Learning guide for obtaining informed consent

Steps of skill

Yes No

Introducing oneself

Informing the patient about the procedure to be performed

Explaining the rationale of the procedure

Explaining the expectations about the benefits

Explaining the risks

Informing the patient about the other options

Checking whether the information provided was understood

Repeating with one’s own words

Asking if the patient consents

After teaching how to obtain informed
consent, a new case study is prepared
for the end of every module and the
student tries to perform this skill with-
in 10 minutes with another student
simulating the patient. During the
OSCE examination, a faculty member
monitors the students using a checklist
and assigns grades.

In the OSCE exam, new cases were pre-
pared, simulated patients were trained
and assessment guides that were devel-
oped for this skill were used.

The score of station one, which is the
place of informed consent skill, was
determined as 10 and the results of the
examination were evaluated in median

and percentages (Table 2).

Examination case

“Mrs. H. is a 55 - year- old female patient
with two children. One of the children
is at the university and the other attends
high school. A solid mass with a diameter
of 5mm was detected in her right breast.

arm due to the sluggish lymph flow,
restriction in arm movements and
complete loss of the breast.

120

Option II: Breast preserving tumor exci-

sion that is removing the tumor along
with the adjacent tissue, subsequently
undergoing chemotherapy and radio-
therapy. Its advantages are the con-
servation of the breast with no effect
on the lymph flow and arm move-
ments. Its disadvantages are higher
risk of recurrence, and side effects of
radiotherapy (burn and other negative
consequences that may be caused by
radiation).

“Exercise the skill of obtaining informed

consent by presenting the options to
your patient”.

The results of OSCE

Based on the results in this table, it is clear

that students have been successful in
developing this skill with a mean of
9.54 and a median of 10.

Table 2: Objective structured clinical examination- descriptive statistical data of the skill of
obtaining informed consent

100 «

80+

60 o

404

20+

Biopsy results turned out to be malig- [The number of students 137
nant. Ultrasonography revealed no path- | Mean 9.54
locical findines in axial lymph nodes. Median 10
ological findings in axial lymph nodes Mode 10
s . Standard Deviation .946
As a physician, you talked about your di- The coefficient of SKeWness 5489
agnosis with your patient in your pre-  [The coefficient of kurtosis 6.053
vious meeting. In this meeting, you |Minimum 5.63
Maximum 10.00
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Modular system does not offer an indi-

vidual opportunity for evaluation of
IC training. Therefore, it had to be
represented in quantity. However,
the students expressed during both
the education sessions and reinforce-
ment sessions that the method used
was more effective than the method
used in classical education system and
that it was much easier and possible to
empathize with the patients. Perhaps,
it will be helpful to provide examples
of such statements since each is impor-
tant in quality but has no chance of
being internalized within the system:“
I had never thought of that before”,
“preoperatively, patients should be
informed as to how carrying a colos-
tomy bag ill affect daily life”, “we have
to be understandable to our patients
whether they are illiterate or well-ed-
ucated.”, “ we have to examine numer-
ous patients within a short timeframe
in the outpatient clinics, but this does
not necessarily mean we should not in-
form them”

Discussion and Conclusion

In the classical system of education in our

school, medical ethics was a third year,
one-semester must course. It took only
16 hours and its content was organized
to proceed from general concepts
to special topics. The program was
mainly based on lectures and partly
supported by role-playing for a class
of approximately 120 students. With
this method, the integrity of the sub-
ject could be conserved and systematic
approach was not lost. However, it was
not possible to work in small groups
with this faculty-centered approach,
which harbored other disadvantages of
the theoretical lessons (14).

Core curriculum studies have been car-

ried out to render medical educa-
tion more functional, integrated and

community-based. In the course of
these studies, professional skills and
attitudes that should be achieved with
medical education have been estab-
lished as learning targets (7). Based on
this primary study in the 2002-2003
academic year, the classical system
has been replaced by a new education
system, which is integrated, student-
centered, and competency-based. In
the process reorganizing six years of
medical education, the preparations
for the third year has just been com-
pleted. The timing, context, and the
teaching method of the subjects in
medical education have not yet been
completely determined. In this paper,
initial observations and the results ob-
tained with third year students have
been presented in the context of the
medical ethics education.

Working with small groups and learning

by doing during the practice of obtain-
ing informed consent yielded favorable
results. Working with small groups has
been advantageous for the tutors as
they were able to observe the commu-
nication skills of the students and how
they use their native language. It is also
possible to receive immediate feedback
from the students. It was clearly seen
in the OSCE examination that this ap-
proach had a positive effect on learn-
ing, and the majority of the students
were successful in the exam. This could
be the draft for another study compar-
ing the effects of different methods of
education and evaluation by providing
this education through lectures involv-
ing multiple choice test evaluation in
the classical system. There were a few
problems with the method; namely,
the number of cases was high for the
time allotted for this practice; thus,
the students found it hard to focus on
the discussions because of repetitions
and the inadequacy of a single tutor
in following all the groups. The ques-
tions and the explanatory information

By

attached to the cases sometimes mis-
led the students, and they lost their
focus on the subject. However, these
limitations may be compensated for
with observations and feedback, and
this method can be improved. Litera-
ture shown us, similar methods have
been developed to evaluate the pro-
fessionalism of medical students (15).
Currently, this education is continuing
in the third year at Ankara University
Medical School. The results of the first
year that are the subject of this article
were used as a guide for more func-
tional education, and it was simplified
by decreasing the number of cases.

means of this method, the student
gains awareness of the solution of ethi-
cal problems as well as developing the
skill of obtaining informed consent.
The reflection of informed consent
education onto clinical medical edu-
cation warrants the integrity of ethics
education. In order to gain this skill,
students have to grasp the thinking
mechanism underlying this approach
and then need to pass through a pro-
cess of skill training including the steps
of observation, analysis, implementa-
tion under control, discussion, and
feedback. The skill of obtaining in-
formed consent encompasses cognitive
skills such as formatting the informa-
tion content on the relevant situation,
evaluation of competence, and atti-
tude skills such as imparting authori-
tative information and protecting the
patient’s right to choose. Therefore, it
is imperative to develop communica-
tion skills and to implement attitude-
forming techniques in addition to of-
fering information on medicine.
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Bulbus Olfactorius, Tractus Olfactorius, Sulcus Olfactorius ve
Trigonum Olfactorium Morfometrisi: Anatomik Calisma

Morphometry Of The Olfactory Bulb, Tract, Trigon and Sulcus: An Anatomical Study

Ayhan Comert', Gokmen Kahilogullari®, Ela Comert'? Tuna Karahan', Ali Firat Esmer?,
Hasan Caglar Ugur?, ibrahim Tekdemir’, Alaittin Elhan’

! Ankara Universitesi Tip Fakiiltesi Anatomi Anabilim Dali X . . .
2T.C. Saglik Bakanligi Dr. Abdurahman Yurtaslan Ankara Onkoloji Amag: Travma sonrasi koku disfonksiyonu olan hastalarin en sik hasar géren yerleri bulbus olfac-

filrszr\;eﬂ?ergmlfgstgfﬁl Kt{ﬁ{fBU_rt{h_Bzéa;fI{/iniDéi ) torius ve gyrus frontalis inferior'a uzanan tractus olfactorius’lardir. Bu hastalarda bulbus ve tractus
p Faidiltesi Norogirdrji Anabiim Dal olfactorius’larin hacim ve boyutlari daha kiictiktur. Ayrica frontal kitle rezeksiyonlari esnasinda ol-
faktor yapilara zarar verme riski ylksektir. Bu ¢alisma bulbus olfactorius, tractus olfactorius, sul-
cus olfactorius ve trigonum olfactorium’un direk normal boyutlar hakkinda morfometrik dl¢tim-
ler elde etmeyi amaclamistir.

Gereg ve Yontem: Kirk insan beyninin 80 adet lobus frontalis'in bazal yiizeyi incelendi ve deger-
lendirmeye alindi. Dijital kumpas araciligi ile bulbus olfactorius’'un uzunluk ve genisligi, tractus
olfactorius’un genislik ve kalinligi, bulbus olfactorius’un 6n siniri ile trigonum olfactorium’un arka
sinirt arasindaki mesafe, sulcus olfactorius’un derinligi ve tractus olfactorius'un uzunlugu ol¢uld.

Bulgular: Bulbus olfactorius'un 6n siniri ile trigonum olfactorium’un arka siniri arasindaki mesa-
fe ve tractus olfactorius'un uzunlugunun ortalamalari, sirasiyla 42,5+8,45 mm ve 25,53+7,11 mm
olarak bulundu. Bulbus olfactorius'un uzunluk ve genisligi, tractus olfactorius'un genislik ve ka-
linh@inin ortalamalari da sirasiyla 13,22+3,14 mm, 4,87+1,83 mm, 1,97+1,86 mm ve 2,87+2,64 mm
olarak 6lctildii. Sulcus olfactorius'un derinligi de, ortalama 9,91+2,87 mm olarak bulundu.

Sonug: Bulbus olfactorius, tractus olfactorius, sulcus olfactorius ve trigonum olfactorium’un nor-
mal anatomik 6zellikleri ve morfometrik iliskisi hakkindaki direk elde edilen bilgi frontotemporal
lezyon tedavisinde ve pterional yaklasimlar esnasinda 6nemlidir. Ayrica bulbus olfactorius ile trac-
tus olfactorius’'un normal anatomik o6zellikleri ve boyutlari bu yapilarin normal olup olmadiklari-
na karar verirken de yardimcidir.

Anahtar Sozciikler: Bulbus Olfactorius, Tractus Olfactorius, Trigonum Olfactorium, Sulcus OI-
factorius, Morphometri

Aim: Most common sites of injury in patients with posttraumatic olfactory dysfunction are the ol-
factory bulbs and tracts followed by the inferior frontal lobes and volumes of bulb and tract were
smaller in these patients. Also during the frontal lesion resections there is increased injury risk for
olfactory structures in this region. This study aimed to provide direct normal morphometical in-
formation regarding dimensions of olfactory bulb, tract, trigon and sulcus.

Materials and Methods: 80 basal surfaces of forty adult cadaveric brains were evaluated. The fol-
lowing parameters were measured using digital caliper: olfactory bulb length and width, olfac-
tory tract height and width, distance between anterior border of the olfactory bulb and posterior
border of the olfactory trigon, the olfactory sulcus depth and the length of olfactory tract.

Results: Means of the distance between anterior border of the olfactory bulb and posterior bor-
der of the olfactory trigon and length of olfactory tract were measured as 42.5+8.45 mm and
25.53+7.11 mm, consequently. Also means of olfactory bulb length and width, olfactory tract he-
ight and width were 13.22+3.14 mm, 4.87+1.83 mm, 1.97+£1.86 mm and 2.87+2.64 mm, consequ-
ently. The mean of the olfactory sulcus depth was obtained as 9.91+£2.87 mm.

Conclusion: Precise knowledge regarding the normal anatomic features of the olfactory bulb,
Bagvuru tarihi: 26.01.2010 - Kabul tarihi: 14.04.2010 tract, trigon and sulcus and their morphometrical relations are important during treatment of
frontotemporal lesions and during pterional approaches. Normal anatomical features and dimen-

iletisim . . o
sions of the olfactory bulb and tract are also helpful during decision about damage of these struc-
Uz. Dr. Ayhan Cémert tures.
Ankara Universitesi Tip Fakdiltesi, Anatomi Anabilim Dali
% Ikaft 06100 Sthhiye / ANKARA , Key Words: Olfactory Bulb, Olfactory Tract, Olfactory Trigon, Olfactory Sulcus, Morphometry
elefon :03123103010/250

E-Posta Adresi: comertayhan@yahoo.com
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Fossa cranii

Bulbus olfactorius, tractus olfactorius ve

stria olfactoria‘lar, rhinencephalon‘un
fila olfactoriadan sonra gelen ve
koku yollarinin intrakranial kismini
olugturan yapilardir. Bu yapilar koku
impulsunun, koku merkezine iletilm-
esinde gorev alirlar (1, 2). Néroepitely-
al hiicrelerin uzanulari olan nervus ol-
factorius, burun boslugunun st arka
kisminda bulunan regio olfactoriadaki
mukoza icinde bulunan koku resep-
torlerden koken alan ince sinirlerdir.
Bu hiicrelerin santral uzantlari concha
nasalis superior ve bunun karsisindaki
burun bélmesinde bulunan muko-
zada bir ag olustururlar. Daha sonra
18-20 adet lif demeti (fila olfacto-
ria) halinde os ethmoidale’nin lamina
cribrosasindaki deliklerden lateral ve
medial olmak tizere iki grup seklinde
gecerek kafa bosluguna girerler. Lat-
eral grup concha nasalis superior bol-
gesinden, medial grup ise septum nasi
bolgesinden gelen liflerden olusur. Bu
lifler lamina cribrosadan geger gegmez
bulbus olfactoriusa alt ylizden girer ve
burada néron degistirirler. Oval, uzun
ve yasst bir noral yapt olan bulbus
olfactorius’u beyine, tractus olfactorius
baglar. Bulbus olfactorius ve tractus ol-
factorius, frontal lobun alt yiiziindeki
sulcus olfactoriusta bulunur. Trac-
tus olfactorius, substantia perforata
anterior'un hemen 6n tarafinda lo-
bus frontalis'in alt yiizii ile birlesir.
Birlesme yerinde trigonum olfakto-
rium denilen {iggen yapiy1 olusturur.
Tractus olfaktorius burada stria olfac-
toria lateralis, medialis ve intermedia
olmak {izere 3 seride ayrilir. Belirgin
olan ilk ikisi bu ti¢gen sahay icten ve
distan sinirlar. Stria olfactoria inter-
media, bazen goriiliir ve pek belirgin

degildir (1, 2, 3).

anterior ve fossa cranii
mediaya yaklasimlarda, basta bulbus
olfactorius'a olmak iizere bu bélgenin
diger anatomik yapilari etkilenebilir.
Bu girisimler esnasinda fossa cranii
anteriordaki bu yapilarin zarar gorme-
sini dnlemek i¢in detayli anatomik
bilgi gerekmektedir. Ozellikle bolge
yapilarin zedelenmesiyle bagta anoz-
mi olmak iizere bir ¢cok istenmeyen
komplikasyon gelisebilir  (4). Bul-

Bu

bus ve tractus olfactorius’larin hacim
ve boyutlari posttravmatik anozmi
hastalarinda daha kiigiik olabilecegi
bidirilmistir. ~ Sulcus  olfactorius‘un
derinligi, koku fonksiyonlar1 ile
iligkili oldugu bildirilmistir (5). Bul-
bus olfactoriusun hacmi ve sulcus
olfactoriusun  derinliginin ~ koku
fonksiyonu ile iliskisi ve pratik nasil
olciilebilecegi de, daha 6nce rapor

edilmistir (6, 7).

caligmada, bulbus olfactorius, tractus
olfactorius, sulcus olfactorius ve trigo-
num olfactorium’un normal boyutlari
hakkinda morfometrik élciimler elde
edilmesi amaglamustir.

Gerec¢ ve Yontem

Calisma Ankara Universitesi Tip Fakiiltesi

Sekil 1: Taze insan beyninde bulbus, tractus olfactorius ile trigonum olfactorium ve stria olfac-
toria lateralis ile medialis gézlenmektedir. Bulbus olfactorius ve tractus olfactorius, frontal lobun

Anatomi Anabilim Dali N6roanatomi
Laboratuar’nda  gergeklestirildi. ~ San-
tral sinir sistemi hastaligt olmayan ve

travmaya ugramamis 40 eriskin insan
beyni iizerinde calisildi. Ankara Univer-
sitesi Tip Fakiiltesi Anatomi Anabilim
Dalinda yapilan bu ¢alismada otop-
silerden elde edilen ve herhangi bir
travma ya da intrakranial operasyon
gecirmemis 40 insan beyninin lobus

frontalis'in  bazal ylizeyi incelendi ve

degerlendirmeye alind: (Sekil 1).

Beyinler, mikroskop altinda (Opmi 9-FC,

Carl Zeiss- Germany) incelendi ve
mikrodiseksiyonlari yapildi. Olgiim-
ler ayn: kisi tarafindan 0.01 hassasi-
yete sahip dijital kumpas (BTS Digi-
tal Calipper 150X0.01) ile yapildi.
Goriintillemeler i¢in, Fuji FinePix
S7000 (makro modu) kullanildi. Bul-
bus olfactorius ve tractus olfactorius
dikkatlice diseke edilerek incelendi ve
morfometrik dl¢iimler yapilarak sulcus
olfactorius’un derinligi dl¢iildi.

Sag ve sol tarafin ortalama degerleri ve

standart sapmalar1 hesaplandi. Bul-
bus olfactorius, tractus olfactorius ve
trigonum olfactorium’a ait asagidaki
parametreler 6l¢iildii.

Bulbus olfactoriusun 6n kenar: ile
trigonum olfactorium’un arka kenari
arasindaki mesafe

Bulbus olfactorius'un uzunlugu: On
kenari ile tractus olfactorius arasindaki
mesafe

Bulbus olfactorius'un genisligi: En
genis yeri

alt yuzundeki sulcus olfactorius’ta bulundugu ve lobus frontalis’le birlesme yerinde trigonum
olfactorium yapisinin substantia perforata anterior’'un hemen 6n sinirinda olusmaktadir.
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Sekil 2: A, B, C: Bulbus, tractus olfactorius ve trigonum olfactorium élctimlerinin gergeklestiriimesi asamasinda kullanilan dijital kumpas ve mezura.

4- Tractus olfactorius’un uzunlugu: Trac-
tus olfactorius’un baglangict ile trigo-
num olfactorium arasindaki mesafe.

5-Tractus olfactorius’'un genisligi:

Ortasindaki béliimiin genisligi

6-Tractus olfactorius’'un kalinlig::
Ortasindaki béliimiin kalinlig

7-Sulcus olfactorius’un derinligi:

Ortasindaki béliimiin derinligi

Bulgular

Bulbus olfactorius oval elips seklinde ve
i¢ kenarinin dis kenarina oranla daha
konveks oldugu gozlendi. Her iki
yandan daralan arka ucu, tractus ol-
factorius olarak devam ettigi, tractus
olfactorius'un ise arkaya uzanirken
hafif daraldig1 ve kalinlagtg gozlendi
(Sekil 1).

Bulbus olfactoriusun uzunlugu 13,2+3,1
mm  olarak  bulundu.  Bulbus
olfactoriusun 6én kenari ile trigonum
olfactorium’'un arka kenari arasindaki
mesafe, ortalama 42,5+8,45 mm olarak
olciildii (Sekil 1, Sekil 2 A, B, C).

Sulcus olfactorius’un, bulbus olfactorius'un
on tarafinda anteromediale dogru
uzandig1 ve gyrus rectus’u diger orbital
giruslardan ayirdig1 gozlendi.

Diger olciilen parametreler Tablo 1'de
gosterilmigtir.

Tartisma

Onceki calismalar kafa travmalari sonu-
cunda lamina cribrosa ve bu bélge-
deki
koku duyusu kaybina ugrayabilecegini
bildirmislerdir (8, 9). Bu nedenle de,

bélge mikroanatomisinin  bilinmesi

arterlerin  hasar1 ile hastanin

Tablo 1: Beyinlerde 6lgllen parametreler in ortalamalar 6zetlenmistir.

onemlidir. Browne ve ark. ise fossa
cranii anterior’a cerrahi yaklasimlarda
modifikasyonlar yapilarak unilateral
lezyonlu vakalarda koku duyusunun
korunabilecegi ve secilmis vakalarda
bu yapilarin zarar gérmeden tedavi
edilebilecegini bildirmistir (10). Ste-
reotaksik radiosurgery yontemi ile
de olfactor menengiomlarinin teda-
visinde bu yapilarin intake kalmast igin
alternatif olusturmustur (11,12). Kafa
travmast olan anozmi hastalarinda MR
goriintiileme ile bu yapilarda hasar
olup olmadiginin arastirilmasinin éne-
mini savunmuslardir.

Cesitli  patolojilerde
anterior’a kraniofasiyal veya bifrontal

fossa  cranii
yaklasimlarda tractus olfactorius'un
korunmasinin dnemi klinik
calismalarda vurgulanmistir (13). Fos-
sa cranii anterior ve media’ya cerrahi
yaklasimlarda bulbus olfactorius ve

Parametreler mm*
Bulbus olfactorius’un én kenari ile trigonum olfactorium’un arka kenari arasindaki mesafe 42,5+8,45
Tractus olfactorius’un uzunlugu 25,53+7,11
Bulbus olfactorius’'un uzunlugu 13,22+3,14
Bulbus olfactorius’un genisligi 4,87+1,83
Tractus olfactorius’un uzunlugu 1,97+1,86
Tractus olfactorius’un genisligi 2,87+2,64
Sulcus olfactorius’un derinligi 9,91+2,87
*Qlciim degerleri ortalama= standart sapma olarak verilmistir
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tractus olfactorius da zedelenebilmek-

tedir (4).

Daha é6nce bu yapilarin  morfometrik
olctiimleri ile ilgili ¢calismalar yapilmigtr.
Ornegin Lang 1984 (14) yilinda 74
kafa yarisinda gerceklestirdigi calismada
bulbus  olfactoriusun  uzunlugunun
12,27 (7-24) mm, Wang ve ark (15)
ise 11,1 mm olarak bulmustur. Bizim
calismamizda bu uzunlugu 13,22+3,14
mm olarak bulduk. Cardali ve ark (16)
2005’e ayrilabilen bulbus olfactorius'un
uzunlugunu 12 mm (10,5-13) olarak
olemiistiir. Ayni calismalarinda (16) tiim
sinir uzunlugunun 55 mm (50,7-59,3
mm) oldugunu bildirmis, Schmidt HM
(17) ise bulbus olfactoriusun boyunu
25 mm, bulbus ve tractus olfactoriusun
ise 35 mm olarak bildirmistir. Bizim
calismamizda ise bulbus olfactoriusun
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Temporal loblar, Heschl gyruslar: denilen

Amag: Orta serebral arterin (a. cerebri media) literatlirde cokca tartisilmamis dali olan tempo-
ral arterin anatomik olarak kadavra tizerinde degerlendirilmesi ve kanlanmasini sagladigi tem-
poral lobdaki (lobus temporalis) verdigi kortikal dallarin dagilma paternlerinin ortaya konulmasi
amaclanmistir.

Gereg ve Yontem: 27 insan beyni (54 hemisfer) tizerinde calisildi. Beyinlerin arterleri yikandiktan
sonra renklendirilmis lateks ile doldurulmak suretiyle diseksiyona hazir hale getirildi. Temporal
arter tanimlandi. Orjin aldig: yerler, verdigi kortikal dallar ortaya konuldu. Bu arterlerin caplari,
sulama alanlari ve birbirleri ile olan iliskileri gosterildi.

Bulgular: Temporal arterin hemen tiim hemisferlerde gorildigi belirlendi. Temporal loba verdigi

kortikal dallarin erken dal olarak orijin almalari durumunda arter ¢aplarinin arttigi gosterildi.

Sonug: Temporal arter, anatomistlerin ve norosiriirjiyenlerin cogu zaman goéziinden kacan bir
arter olmustur. Halbuki, suladigi alanin 6nemi ve verdigi dallardaki degisken yapi géz oniine
alindiginda dikkate alinmasi gereken bir vaskuler yapi oldugu distintilmektedir.

Anahtar Sozciikler: Orta Serebral Arter (a. cerebri media), Temporal Arter, Kortikal Dallar, Ka-
davra, Beyin.

Aim: The temporal artery, the branch of middle cerebral artery is not thoroughly discussed in the
literature. The aim of this study was to evaluate the temporal artery in cadavers and to define its
branching pattern in temporal lobe, which was supplied by this artery.

Materials and Methods: This study was performed on 27 human cadaveric brains (54 cerebral
hemispheres). After irrigating brain arteries were injected with colored latex to be ready for dis-
section. The temporal artery was defined. Its origins and its cortical branches were demonstrated.
The diameter, their supply areas and the relationships of the arteries with each other were indi-
cated.

Results: Temporal artery was determined in almost at all hemispheres. It was observed that num-
ber of the branches to the temporal lobe varies between two and four. It was established that
diameters of the temporal artery as well as its cortical branches were increased if they originated
as early branches.

Conclusion: Temporal artery usually was neglected by anatomists and neurosurgeons. When the
area of this artery supplies and variability of it branching pattern was taken in account, this artery
should be taken into consideration.

Key Words: Middle Cerebral Artery, Temporal Artery, Cortical Branches, Cadaver, Brain.
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primer ve sekonder isitme merkezleri
ile Wernicke sensorik konusma alani
gibi kortikal sahalari icermesinin yant
stra, insanin kigilik, hafiza gibi 6zel-
liklerine katkida bulunan bir bélge-
dir (1). Temporal lob, temelde orta
ve posterior serebral arterlerden dallar
alir (2-4). Kanlanmasi agirlikli olarak
orta serebral arter tarafindan olur (2,

epilepsi basta olmak iizere, kortikal
sahalar1 ilgilendiren bulgular goriil-
ebilir. Nérosiriirji agisindan, bélgenin
tiimoral patolojileri yani sira, ozellikle
orta serebral arter anevrizmasi gibi
vaskiiler patolojiler ve epilepsi cer-
rahisine yonelik yaklagimlarda bélge
anatomisinin  bilinmesi  dnemlidir
(7-9). Bélge anatomisinin énemli bir
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parcasini olugturan arteryel vaskiiler
anatominin bilinmesi, bu alana yone-
lik miidahalelerde 6nem arz etme-
ktedir. Calismada temporal bélgeyi
kanlandirmada en fazla goérev alan
orta serebral arterin temporal bolge
dallarinin orijin noktalari, birbirleri ile
olan iligkileri ve dagilma paternleri or-
taya konulmaya caligildi.

Gereg ve Yontem

Caligma Ankara Universitesi Tip Fakiiltesi

Anatomi Anabilim Dali Néroanatomi
Laboratuarr’'nda gergeklestirildi. San-
tral sinir sistemi hastalig1 olmayan ve
travmaya ugramamis 27 insan beyni
(54 hemisfer) iizerinde ¢alisildi. Tiim
beyinlerde her iki internal karotid ar-
ter (a. carotis interna) ve baziler arter
(a. basilaris) kaniilize edilerek 1lik su ile
sabit bir basing altinda yikandi. Daha
sonra her iki orta serebral arter, karo-
tis interna bifurkasyonundan tekrar
kaniilize edilerek lateks ile dolduruldu.
Tim diseksiyonlar mikrodiseksiyon
teknigiyle, mikrocerrahi aletleriyle ve
mikroskop (Carl-Zeiss, Opmi 99, Ger-
many) alunda gergeklestirildi. Caligma
sirasinda tiim morfometrik Slciimler
ayni kisi tarafindan 0,1 mm hassasiyete
sahip kumpas ile yapildi. Diseksiyona
baslamadan énce her beyin tam orta
hattan ikiye ayrilarak hemisferlerine
boliindii. Daha sonra her bir temporal
lobun pola 5 cm uzakliktaki sinirdan
lobektomileri yapildi. Temporal lobu
kanlandiran kortikal dallar ve tempo-
ral arter (TA) belirlendi. Bu arterlerin
caplari, kortikal dallarin temporal ar-
terden ¢ikis paternleri, birbirleri ile
olan iliskileri ile sulama alanlar1 ortaya

konuldu.

Bulgular

Temporal arter (TA) bir hemisfer hari¢

tiim hemisferlerde goriildii (%98,15).
Sagda 9 hemisferde (%33,33) ve sol-
da 10 hemisferde (%38,46) inferior
tranktan (IT) koken aldigr izlendi ve
inferior tranktan koken alan temporal
arter (ITTA) olarak isimlendirildi. Bu

preparatlarda ortalama caplar, sagda

mm (1,31-2,12) olarak hesaplandi.
Sagda 18 hemisferde (%66,66) ve
solda 16 hemisferde (%57,69) erken
dal olarak koken aldigi gorildi ve
erken dal temporal arter (ETA) olarak
isimlendirildi. Bu preparatlarda or-
talama ¢aplar sagda 1,83 mm (1,51-
2,81) ve solda 1,81 mm (1,46-2,91)
olarak saptandi. Genel olarak TA’nin
ortalama ¢api sagda 1,75 mm, solda
1,73 mm olmak iizere 1,74 mm olarak
olciildii. Genel olarak temporal ar-
terin inferior tranktan 19 hemisferde

(%35,84) ve erken dal olarak 33

hemisferde (%62,26) ¢ikug: izlendi.
Inferior tranktan ¢iktigi preparatlarda
ortalama arter ¢apt 1,59 mm ve erken
dal olarak ¢ikuigi preparatlarda 1,82
mm olarak 6l¢tildii.

Temporooksipital arter (TO), sagda 4

(%14,81) ve solda 6 (%23,07) hemis-
ferde ETAdan koken almaktaydi. Or-
talama arter ¢ap1 1.78 mm idi. TO,
sagda3 (%11.11) vesolda 1 hemisferde
(%3.84) ITTAdan koken almaktaydi.
Bu hemisferlerde ortalama arter capi

sagda 1,53 mm. idi. TO, Sonug olarak

I r

1,57 mm (1,01-2,08) ve solda 1,60  Sekil 1: Bir sol hemisferde temporal arterden gikan PT ve MT kortikal dallari ( ST: superior trank, IT: inferior
trank, TA: temporal arter, PT: posterior temporal arter, MT: orta temporal arter).
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Sekil 2: Bir sag hemisferde temporal arterden cikan PT ve MT kortikal dallari ve erken dal olarak gikan AT ve
TP kortikal dallar (ST: superior trank, IT: inferior trank, TA: temporal arter, PT: posterior temporal arter, MT:
orta temporal arter, AT: anterior temporal arter, TP: temporopolar arter).

TO,14 hemisferde (%25,92) TAdan
koken alirken geri kalan 40 hemisferde
(%74,18) IT’tan koken almakraydi.
TO’nun genel ortalama arter ¢ap1 1.66
mm. idi.

Posterior temporal arter (PT), sagda

13 (%48,14) ve solda 14 hemis-
ferde (%53,84) ETAden koken
almaktaydi. Ortalama ¢ap 1,35 mm
olarak hesaplandi. PT, sagda 10 hemis-
ferde (%37,03) ve solda 5 hemisferde
(%19,23) ITTAdan orijin almaktaydi.
Bu preparatlarda ortalama ¢ap 1,26
mm olarak hesaplandi. Sonug olarak
PT, 42 hemisferde (%77,77) TAden

koken alirken geri kalan 12 hemisferde
(%22,23) ITtan koken almakraydi.
PT’nin genel ortalama arter ¢ap:1 1,34
mm idi.

Medial temporal arter (MT), sagda 17

(%62,96) ve solda 16 (%61,53) hemis-
ferde ETAden kéken almaktaydi. Or-
talama ¢ap 1.20 mm olarak bulundu.
MT, sagda 10 hemisferde (%37,03)
ve solda 10 hemisferde (%38,46)
[TTAdan kéken almaktaydi. Bu pre-
paratlarda da ortalama ¢ap 1.20 mm
idi. MT, 53 hemisferde TAdan koken
almaktaydi (%98,15). Sadece 1 hemis-
ferde TAden kéken almiyordu ve erken

dal olarak ¢iktigt izlendi. Bu drnekte
arter ¢apt 1.12 mm olarak hesapland..
MT’nin genel ortalama ¢ap1 1.20 mm

idi.

Anterior temporal arter (AT), sagda 15

(%55,55) ve solda 15 (%57,96) hemis-
ferde ETAdan koken almaktaydi. Bu
orneklerde ortalama ¢ap 1,25 mm idi.
AT, sagda 8 hemisferde (%29,62) ve
solda 5 hemisferde (%19,23) ITTAdan
koken almaktaydi. Bu érneklerde orta-
lama arter ¢apt 1,15 mm idi. AT, 43
hemisferde (%79,62) TAden, geri ka-
lan 11 hemisferde erken dal olarak ya
da IT’tan koken almaktaydi. AT nin
genel ortalama ¢ap1 1,23 mm idi.

Diger kortikal arterler tiim hemisferlerde

goriiliirken temporopolar arter (TP)
41 hemisferde (%77,35) goriildii.
TP sagda 10 (%37,03) ve solda 12
(%46,15) hemisferde ETAdan koken
almaktaydi. Bu &rneklerde ortalama
cap 0.87 mm idi. [TTA kokenli TP
sadece bir hemisferde goriildii ve
capt 1.32 mm idi. TP, 23 hemisferde
(%56,09) TAdan, geri kalan 18 hemis-
ferde (%43,90) erken dal, ya da IT’tan
koken almaktaydi. TP’nin genel orta-
lama ¢ap1 0.90 mm idi.

TAnin, 26 hemisferde iki (%48), 18

hemisferde ti¢ (%34) ve 9 hemisferde
dort (%17) adet kortikal dal verdigi
belirlendi.

(Sekil 1, Sekil 2, Sekil 3, Sekil 4).

(Tablo 1, Tablo 2, Tablo 3).

Tablo 1: TA’in erken dal veya inferior tranktan orjin almasina gére sag ve sol taraftaki caplari ve gorilme sikliklari.

: Top./
TA ITTA ETA Ort can Toplam %
sagd sol Top/ort. % sag sol Top./ort. %
sayl 9 10 19 35 18 16 34 62 53 98
Gap 157 |160 |159 183 181 [1,82 1,74
(mm)
Tablo 2: Temporal bdlgeyi kanlandiran kortikal dallarin sag ve sol tarafta ETA ve ITTA’da gérilme sikliklar.
iTTA ETA Genel top. | Genel %
sag sol Top. % sag sol Top. %
TO 3 1 4 7 4 6 10 18 14 25
PT 10 5 15 27 13 14 27 50 52 77
MT 10 10 20 36 17 16 33 62 52 98
AT 8 5 13 24 15 15 30 55 43 79
TP* 1 - 1 2 10 12 22 54 23 56

*TPR, 41 hemisferde goruldu.
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Tablo 3: Temporal bélgeyi kanlandiran kortikal dallarin sag ve sol tarafta ETA ve iTTA’da kéken

aldigi yerlerde arter caplari.

mm. ITTA ETA Genel
TO 1,53 1,78 1,66
PT 1,26 1,35 1,34
MT 1,20 1,20 1,20
AT 1,15 1,25 1,23
TP 1,32 0,87 0,90
Tartisma arterin erken dallar ile ilgili ayrinuli

Temporal bslgenin kanlanmasini saglayan
arter yapilart bilinmektedir. Orta se-
rebral arter agirlikli olmak tizere pos-
terior serebral arterin de bu bélgeyi
kanlandirdigr gosterilmigtir (10-12).
Orta serebral arterin temporal bélgede
verdigi kortikal dallari temporook-
sipital arter (r. temporooccipitalis),
posterior temporal arter (r. temporalis
posterior), middle temporal arter (r.
temporalis media), anterior temporal
arter (r. temporalis anterior) ve tempo-
ropolar arterdir (a. polaris temporalis)
(10-13). Bu arterlerin bolgelere gore
sulama alanlari g@sterilmigtir. Buna
gore, temporooksipital alan; superior
temporal girusun posterior yarisi, orta
ve inferior temporal giruslarin posteri-
or ug kisimlari, lateral oksipital girusun
inferior kismint icermektedir. Posteri-
or temporal alan; superior temporal gi-
rusun orta ve posterior kisimlari, orta
temporal girusun 1/3 posterior kismi
ve inferior temporal girusun posterior
u¢ kismini icermektedir. Orta tempo-
ral alan; pars triangularis ve pars oper-
cularis seviyesinin yanindaki superior
temporal girus, orta temporal girusun
orta kismi ve inferior temporal giru-
sun orta ve posterior kistmlarini icerir.
Anterior temporal alan; superior, orta
ve inferior temporal giruslarin ante-
rior kismini olugturur. Temporopolar
alan; superior, orta ve inferior tempo-
ral giruslarin anterior pollerini igerir

(13,14).

Temporal lobu beslenmesinde gorev alan
bes kortikal dal ile ilgili olarak liter-
atiirde ayrintili ¢alismalar sunulmugtur
(4, 11, 13-16). ‘Erken dal’ isim-
lendirmesi ise Crompton tarafindan
yapilmis ve orta serebral arterin asil
tranklar1 verdigi ayrigma noktasindan
once ¢ikan dallart tanimlamak icin or-
taya konulmugtur (17). Orta serebral

calismalari Ciszek ve arkadaglari ile
Tanriver ve arkadaslari literatiirde
bolgeyi
kanlandirmada gorevli olan erken
dallar icin erken temporal dal (ETD)
ismi kullanidmistir (18, 19). Vuillier
ve arkadaglari ise M1 segmentinden
ctkan erken dallar icin, erken kortikal
dal (ECD) tanimint kullanmis ve bu
yapilarin magnetik rezonans anjiogra-

sunmustur ve temporal

filer ile korelasyonunu gostermiglerdir
(20). Calismamizda da temporal
bolgeyi kanlandirmada gérev alan
temporal arterlerin agurlikli  olarak
erken dal seklinde kéken aldigi an-
cak bazen erken dal olarak ¢ikmadig:
halde buradaki kortikal dallari orta
serebral arter bifurkasyonu sonrast da
goriilebildigi gozlenmigtir. Dolayistyla
etken dal olarak orjin alsin ya da
almasin, temporal kortikal dallarin
orijin alabildigi bu dal temporal ar-
ter (TA) olarak isimlendirilmistir.
TA ertken dal olarak ¢ikuginda
ETD’nin sinonimi olarak ETA ve in-
ferior trunktan koken aldiginda ITTA
olarak isimlendirilmistir. TA'nin trank
olmadig1 asikardir, ancak klasik isim-
lendirmede kortikal dallar icinde de
simdiye kadar gosterilmemistir. Bu dal
icin, kortikal dallara, orjin oldugu i¢in
ana kortikal dal terimini kullanmanin
daha ifade

diisiinmekteyiz.

dogru  bir olacagini

Tanridver ve arkadaglari, ETD’nin her

hemisferde goriildiigiinii ve 1'den fa-
zla sayida olabilecegini belirtmislerdir.
Calismalarinda yaklagitk %40 ile en
fazla TP’nin bu arterden kéken aldig:
belirtilmigtir. ~ Yaklasgtk ~ degerlerle
AT %30, MT %18, PT %7, TO
%4 ve angular arterin %2 oraninda
ETDden koken aldig1 belirtilmistir.
Calismamizda ETAdan koken alan
arterler TP icin %54, AT icin % 55,
MT igin %62, PT icin %42 ve TO

icin %18 oraninda goriildii. Angular
arterin ise TAden hi¢ koken almadigi,
dolayisiyla ETAdan da hi¢ koken
almadigr goriildi. Calismada TA'nin,
hemisferlerin yaklasik yarisinda iki,
geri kalan yarisinda da i veya dért
kortikal dal verdigi izlendi. TAdan beg
kortikal dalin birden ¢ikug hig goriil-

medi.

Calismada arter ¢aplarinda sag ve sol ar-

terler arasinda anlamli bir ¢ap farks
goriilmedi. Ancak ETAden koken
alan kortikal dallarda ¢ap kalinliginin
genel olarak ITTAdan koken alan-
lara gore kalin oldugu, sadece MT de
caplarin esit oldugu izlendi. TP'de ise,
atipik olarak yalniz 1 hemisferde ITTA
koken aldig1 ve bu 6rnekte de TP nin
ETAdan koken alanlara gore belir-
gin olarak daha kalin oldugu izlendi.
TA hemen hemen tiim hemisferlerde
gorilmiigtiir. Erken dal olarak koken
aldiklarinda  goriilen  kortikal ~dal-
lardaki cap farki, TAda da gézlenmis
ve ETAda bu dallarin belirgin olarak
daha kalin olduklart belirlenmistir.
TA, yaklagtk 2/3 oraninda erken dal
olarak ¢ikarken, 1/3 oraninda inferior
tranktan koken aldigr gdzlenmistir.
Cikas bakildiginda,
MT’nin hemen her zaman, PT ve
AT’nin %75den fazla oranda, TP’nin
hemen hemen yarisinin, TO’nun ise
Y oraninda TA'dan orijin aldigy izlendi
(Tablo 1, Tablo 2, Tablo 3). Onemli
alanlart sulayan kortikal arterlerin,
TAdan orijin alirken béylesine yiiksek
oranlarda seyretmesinin, bu ana korti-

noktalarina

kal arterin énemini arturdigini ve bu
bolgeye yonelik miidahalelerde TA'in
bilinmesinin ve degerlendirilmesinin
onemli oldugunu diisiinmekteyiz.

Temporal bdlgenin kanlanma paterninin

bilinmesi stiphesiz bu bélgeyi ilgilen-
diren patolojilerin varliginda 6nem
kazanmaktadir. Bu bélgenin lezyonel
veya vaskiiler patolojilerinde preop-
eratif hasta kliniginde, ya da opera-
syon sonrasi, olast komplikasyonlarin
anlagilmas icin, bolge arteryel vaskiiler
yapisinin iyi bilinmesi siiphesiz ¢cok
onemlidir (2, 7-9, 12). Bu bélgeye
yonelik miidahalelerde postoperatif
gorme alani  defekdlerinden, verbal
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hafiza disfonksyonlari, ciddi amnezi ve
hemorajik komplikasyonlarla oliime
kadar yol agabilecek durumlarin
olugabilecegi  birgok  aragtirmaci
tarafindan belirtilmistir (5, 7, 21-23).

Sonu¢ olarak, néroanatomi  bilgisi,
kuskusuz nérosiriirjiyenler icin cer-

rahi yaklagimlarda ¢ok 6nemlidir.
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Trochlear nerve palsy has been based on head trauma, various inflammatory and infectious
disorders, vascular diseases and neoplasms. In many cases cause of the nerve palsy unclear. We
examined in relationship of the superior cerebellar artery (SCA) with the trochlear nerve in 35
cadaveric brains. The trochlear nerves were in contact with main trunk of the SCAs or its branches
in all hemispheres. The anatomic relationships between the SCA and the trochlear nerve were
observed in this study.

Key Words : Trochlear nerve, Superior cerebellar artery, Paresis, Neuroanatomy

Trochlear sinir felci kafa travmalari, cesitli enfeksiyonlar, damarsal nedenler veya neoplazilere
bagl olarak gelisebilir. Pekgok vakada sinir felcinin nedeni acik¢a ortaya konamamistir. Biz bu
calismada 35 kadavra beyni tizerinde superior cerebellar arter (SCA) ile trochlear sinir arasindaki
iliskiyi arastirdik. Trochlear sinir inceledigimiz buittin hemisferlerde SCA veya ana dallari ile temas
halindeydi. Bu calismada SCA ile trochlear sinir arasindaki anatomik iliski arastiriimistir.

Anahtar Sozcukler: Trochlear sinir, Superior cerebellar arter, Parezi, N6roanatomi

Trochlear nerve palsy has been based on

several disorders. In many cases cau-
se of the nerve palsy unclear. Vascular
disorders as a cause of trochlear ner-
ve paresis are rare. SCA and trochlear
nerve have a close relationship in cere-
bellomesencephalic fissure. This relati-
onship can be cause of some neurolo-
gical disorders about the trochlear ner-
ve. We tried to enlighten anatomic re-
lationships between the SCA and the
trochlear nerve in this study.

Materials and methods

A total of 70 hemispheres from 35 adult

human brains which were obtained
routine autopsies investigated. The ba-
silar arteries were cannulated and in-
jected with colored latex. Brains were
embalmed 10% formalin solution af-
ter injection. The dissections were
performed using a surgical microsco-
pe (Opmi 99; Carl Zeiss, Gottingen,
Germany). The length between the be-
ginning part of the SCA and the point
where they contact the trochlear nerve

was measured. All measurements were
performed with a digital caliper.

Results

The trochlear nerve arose from base of the

inferior colliculus of the brainstem in
all hemispheres and it continued late-
rally, encirclesv the brainstem near the
pontomesencephalic junction. Also,
the SCA originated from the basi-
lar artery as a single trunk in 58 he-
mispheres (82,8%) and double (dup-
licated) trunk remain 12 hemispheres
(17,2%). All of the SCAs that arise as
asingle trunk bifurcate into two major
trunks, rostral and caudal trunks. The
trochlear nerves were in contact with
main trunk of the SCAs or its branches
in all hemispheres. The contact or clo-
se relationship between the nerve and
the main trunk of the SCA was ab-
sent in 12 hemispheres (17,2%) which
have duplicated SCA and in 5 hemisp-
heres (7,1%) which with have early bi-
furcations. In cases with early bifurca-
tions, the main trunk bifurcated clo-
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se to the basilar artery, at the anterior
pontomesencephalic surface.

The trochlear nerve coursed the upper sur-
face of the SCA or its main branches
almost all cases except 4 hemispheres
(5,7%) at the lateral side of the bra-
instem. In these 4 hemispheres, troch-
lear nerve passed between the rostral
and caudal trunks of the SCA. One of
these hemispheres, trochlear nerve pas-
sed between the main branches of the
rostral trunk of the SCA and contac-
ted both of them (Figure 1). We think
that this kind of relationships of the
trochlear nerve and SCA can be cau-
sed of the trochlear nerve compression
syndromes with or without any vascu-
lar pathology like aneurysms or arteri-
osclerosis.

The trochlear nerve has a contact point
with the SCA or its rostral or caudal
trunks in all hemispheres. The distan-
ce between from the origin of the SCA
to contact point was found 26,2+4,2
mm (range, 14,2- 36,7 mm).

——

Discussion

Vascular disorders like aneurysms as a ca-

use of trochlear nerve paresis are very
rare. Aneurysms of the posterior cereb-
ral, basilar, posterior communicating
arteries and intracavernous part of the
internal carotid arteries have been pre-
sented to cause trochlear nerve disor-
ders by some researchers.(1,2) In addi-
tion aneurysms of the SCAs have been
documented too but lesser than the ot-

hers.(3,4)

SCA aneurysms more rare appear than the

other cerebellar arteries. Aneurysms lo-
cated distal parts of the SCA are unu-
sual, particularly.(5) Their presentati-
on and clinical management are not
well understood. Actually an occlusion
of a cerebellar artery may result with
an ischemic area but because of the
collateral flow no ischemia will occur,
usually. Distal part aneurysms of the
SCA can present with isolated troch-
lear nevre palsy.(4)

Figure 1: Left cerebellar hemisphere. Prospect from the front. SCA: superior cerebellar artery, C: caudal
trunk of the superior cerebellar artery, R: rostral trunk of the superior cerebellar artery, IV: trochlear nerve,
white arrowheads: branches of the rostral trunk of the SCA which trochlear nerve passed between them.

Marinkovié¢ et al. mentioned that the

trochlear nerve was surrounded by
the trunks and branches of the SCA.
This close relationship may comp-
ress, stretch, or displace the nevre.(6)
Trochlear nerve compression send-
roms can be the cause of trochlear ner-
ve palsy which represents with superior
oblique myokymia. This situation usu-
ally resulted from vascular compressi-
on of the trochlear nerve.(7-9)

The SCA originated from basilar artery as

asingle trunk and bifurcates into main
branches, rostral and caudal trunks,
mostly. Its proximal part courses below
the oculomotor nerve and encircles the
brainstem, passing between trochlear
and trigeminal nerves. Most of superi-
or cerebellar artery aneurysms presen-
ted with subarachnoid and intravent-
ricular hemorrhage.(10) In addition
some clinical symptoms, like trigemi-
nal neuralgia or trochlear nerve palsy,
may be explained by the relationship
of superior cerebellar arteries with the
cranial nerves.

When we look at the distance between

from the origin of the SCA to contact
point with trochlear nerve our results
were similar to Hardy et al.(11) We
think that this distance can be help-
ful during diagnosis with angiography
and surgery.

Conclusion

We tried to explain that in this study re-

lationship of SCA with trochlear ner-
ve for explain compression syndroms.
The SCA and the trochlear nerve have
a close relationship in the cerebello-
mesencephalic fissure. Compression
syndroms of this nerve can be develops

because of the SCA pathologies.
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Intrahepatic bile ducts form two large

MR kolanjiopankreatografi (MRKP) gortntleri Gzerinden ortalama biliyer konfluens agisini hesap-
layarak bu aci ile yas, cins ve viicut kitle indeksi arasindaki olasi iliskiyi arastirmak amaclanmistir.

Gereg ve Yontem: Mayis 2006 ile Aralik 2006 tarihleri arasinda karaciger fonksiyon testlerinde bo-
zukluk ya da safra kanallarinda patoloji stiiphesi basta olmak tizere cesitli endikasyonlarla MRKP
yapilan toplam 40 hasta (18 kadin, 22 erkek, yas araligi 22-86 yas) calismaya dahil edildi. Hastala-
rin hicbirinde gecirilmis karaciger ameliyati 6ykisi ve biliyer konfluens diizeyinde yer kaplayan
lezyon yoktu. Safra kanali varyasyonu olanlar ve bilinen safra yolu ya da kronik karaciger parankim
hastaligi tanisi olanlar calisma disi birakildi. Biliyer konfluens agisi iki radyolog tarafindan koronal
oblik planda alinan tg¢ ardisik kalin kesit MRKP goriintiisii Gzerinden ve aginin en genis oldugu d-
zeylerden ayri ayri 6lciilerek her arastirmaci icin ortalama degerler kaydedildi.

Sonugclar: istatistiksel olarak iki arastirmaci arasinda yiiksek uyum mevcuttu (p<0.001, intraclass
correlation coefficient= 0.93). Birinci arastirmaci icin hesaplanan ortalama a¢1 87.87+ 22.92° (aralik
51-155°) iken ikinci arastirmaci icin ortalama agi 85.40+ 25.80° (aralik 45-166°) idi. Biliyer konfluens
acisi ile yas, cins ya da viicut kitle indeksi arasinda istatistiksel olarak anlamli bir iliski bulunmadi.
Birinci arastirmaci icin ortalama aginin %95 giiven araligi st ve alt sinirlar 80.54-95.20° iken, ikin-
ci arastirmaci iin 77.14-93.65° idi.

Sonug: istatistiksel olarak normal biliyer konfluens acisinin yas, cins ve viicut kitle indeksinden ba-
gimsiz oldugu ortaya konmustur.

Anahtar Sézcukler: Safra Yollari, Kolanjiyopankreatografi, Safra Kanallari

We aimed to determine the mean biliary confluence angle on MR cholangiopancreatography
(MRCP) images and investigated the variability of the angle by age, gender, and body mass index.

Material and Methods: The study population was drawn from the patients referred to MRCP between
May 2006 and December 2006 for various indications; the most being for abnormal liver function tests
or suspected biliary disease. A total of 40 patients (18 women and 22 men, age range 22-86 years)
who denied a history of prior liver surgery, and in whom MRCP excluded bile duct variations, biliary
diseases or chronic parenchymal liver disease were enrolled. The confluence angle was measured
independently by 2 observers on 3 successive coronal oblique thick-collimation images where the
angle is widest and the mean values were noted for each observer.

Results: Statistically there was almost perfect agreement between 2 observers (p<0.001,
intraclass correlation coefficient= 0.93). The mean value was 87.87+ 22.92 degrees for the Ist
observer (range 51-155 degrees) and 85.40+ 25.80 degrees for the 2nd observer (range 45-166
degrees). No statistically significant correlation was found between biliary confluence angle and
age, gender or body mass index. The lower and upper bounds of 95% confidence interval for
mean were 80.54-95.20 degrees for the Ist observer and 77.14-93.65 degrees for the 2nd observer.

Conclusion: Normal biliary confluence angle is independent of age, gender, and body mass index.

Key Words : Biliary Tract, Cholangiopancreatography, Bile Ducts

tween the right and left hepatic ducts.
The classic biliary junction which is
seen in 53%-72% of normal subjects,

trunks -right and left hepatic duct-
which leave the liver at the transverse
fissure. The union of these trunks is

the common hepatic duct and the bili-
ary confluence angle is the angle be-

is formed outside the liver parenchy-
ma, just before the common biliary
duct arises (1,2).

163



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2009, 62(4)

The confluence angle is not measured dur-
ing the routine MR cholangiopancrea-
tography (MRCP) readings. However
widening of the angle may be relevant
when a mass is located in this area. In
patients with intrahepatic bile duct
diseases like primary sclerosing chol-
angitis careful attention is paid to the
bile duct configuration in order not to
miss signs of an early disease. In some
of these patients we observed that the
width of the biliary conflunce angle
was wide but hence no normal values
were described for this angle we could
not produce any quantitative results.
When we started to monitor the con-
fluence angle particularly, we observed
that the width of the confluence angle
varied individually. Before going any
further we wanted to determine if
there would be demographic factors
contributing to the width of the bili-
ary confluence.

The aim of this study is to evaluate the
mean biliary confluence angle on
MRCP images and to determine
whether there is a relation between the
angle and age, gender, and body mass
index of the subjects.

Materials and Methods

The study population was drawn from the
patients referred to MRCP between
May 2006 and December 2006 for
various indications; including a his-
tory of pancreatitis, pancreatic masses,
liver hydatid cysts, abnormal cholesta-
sis parameters or suspected biliary dis-

ease. A total of 40 patients who denied
a history of prior liver surgery, and
in whom MRCP excluded bile duct
variations, biliary diseases or chronic
parenchymal liver disease were en-
rolled. There were 18 women and 22
men aged 22-86 years (mean age 51
years). MRCP was performed ona 1.0
Tesla MR system (Signa LX Horizon;
General Electric Medical = Systems,
Milwaukee, WI) using phased array
coil and 2 dimensional single-shot-fast
spin-echo (SSFSE) sequence. All scans
were performed by the same radiol-
ogy technician. A 5- mm thick con-
tiguous multisection acquisition was
performed in the axial plane through
the upper abdomen and the common
bile duct was localized in the axial
plane. The thick slabs (40 mm) in the
oblique coronal plane were obtained
centering the common bile duct. The
breath-hold period was 2 sec for each
slab. The imaging parameters of the
thick slabs could change individually
for each patient but they could be ob-
tained as; TR: 1700-15.000 msec, TE:
900-110 msec, bandwidth: 25-31.2
kHz, field of view: 35-40 cm, matrix
size: 256x256 pixels, number of excita-
tions: 0.5-1.

The MRCP images were analyzed at the

workstation and the confluence angle
was measured independently by 2 ob-
servers on 3 successive coronal oblique
thick-collimation images where the
angle is widest. The averages of the
values obtained were used as statistical
data. Intraclass correlation coefficients
were used in order to assess the in-

terobserver aggrement between 2 read-

Figure 1: The mean angle was found about
86 degrees in the classic type of biliary
confluence.

Figure 2: A relatively narrow biliar
ence angle (55 degrees) is seen on a thick
slab MRCP image of a patient.

ers. Mann-Whitney U test was used
to analyze the correlation between the
biliary confluence angle and the age,
gender, and body mass index of the
patients.

Results

Coronal oblique thick-collimation im-

ages were adequate to measure the
biliary confluence angle in all patients.
When comparing the measurements
of the two observers we ensured that
the most frequently measured images
on which the biliary confluence angle
was widest were the third, fourth, and
fifth images. This was probably be-
cause the same technician performed
all scans. The average body mass in-
dex was 26.8 kg/m(2) (range 17.9-
42.2 kg/m(2)). Statistically there was
almost perfect agreement between 2
observers (p<0.001, intraclass corre-
lation coefficient= 0.93). The mean
value was 87.87+ 22.92 degrees for
the Ist observer (range 51-155 degrees)
and 85.40+ 25.80 degrees for the 2nd
observer (range 45-166 degrees) (Fig-
ures 1-3). No statistically significant
correlation was found between biliary
confluence angle and age, gender or
body mass index (p>0.05). The lower
and upper bounds of 95% confidence
interval for mean were 80.54-95.20
degrees for the Ist observer and 77.14-
93.65 degrees for the 2nd observer.

Discussion

Intrahepatic bile ducts course with the

portal vein branches. During the em-
bryological development, the divisions
of the portal vein appear before the de-
velopment of the hepatic ducts hence
the bile ducts follow the course of the
portal vein divisions (3,4).

MRCP is widely used as the initial imaging

method to evaluate the pancreatobili-
ary pathologies and it has a high diag-
nostic accuracy (5,6). In patients with
suspicion of biliary diseases, MRCP is
a good non-invasive alternative to en-
doscopic retrograde cholangiopancrea-
tography (ERCP) and when interpret-
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Figure 3: On MRCP image of another patient the angle is measured as 112 degrees.

ing MRCP images the course of the
bile ducts can be a clue for a hepatic
parenchymal changes which may cause
dislocation or distortion of the ducts.

The anatomy of the intrahepatic bile ducts,

especially the branching pattems at the
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Primer Beyin Tumorlerini Evrelendirmesinde Perfiizyon

MRG'nin Katkisi

Contribution of Perfusion MRI at Staging Primary Brain Tumors

Horolsiiren Orgodol, ilhan Erden

AUTF Radyodiagnostik Anabilim Dali

Amag: Primer malign lezyonlarda farkli histopatolojik tiplerdeki beyin timorlerinde serebral kan
hacminde (CBV) istatiksel agidan anlamli fark bulunup bulunmadigini saptamak. Ayrica bu 6l¢iim-
lerin timor derecesi ile baglantili olup olmadigini da arastirdik.

Gereg ve Yontem: Bu calismaya primer beyin timori saptanan 25 hasta (20'si erkek, 5'i kadin) da-
hil edildi. MRG incelemeleri 1.5 T stiperiletken magnet ile standart kafa sarmali kullanilarak yapildi.
Tum hastalara konvansiyonel MRG ve dinamik kontrastli perflizyon MRG ayni seansta yapildi. Tes-
pit edilen lezyon alanlarinda rCBV oranlari hesaplandi. rCBV oranini hesaplarken standart referans
olarak kullanilmak tizere transaksiyel planda isaretlenen patolojik alanin karsi tarafinda, ayni pik-
sel sayisinda alan isaretlenmistir. Karsilastirma amaci ile 6rnek alinan standart referans bélgeler;
konvansiyonel T1A ve T2A kesitlerde normal sinyal 6zellikleri dikkate alinarak secilmistir.

Bulgular: incelenen tiimérlerden 16'si yiiksek evreli glial timér (YEGT), 9'u disiik evreli glial
timor (DEGT) tdu. Tumoral rCBV dl¢timlerine gore DEGT olgulariile YEGT (p<0.001) arasinda ista-
tiksel olarak anlamli farklilik saptanmistir.

Sonug: Perflizyon MRG primer beyin timorlerinin evrelemesinde konvansiyonel MRG bulgulari

ile birlikte yliksek dogrulukla kullanilabilmektedir.

Anahtar Sozciikler: Beyin Tiimarleri, Manyetik Rezonans Goriintiileme, Perfiizyon Agirlikli
Goriintiileme

Purpose: To determine whether there are statistically differences in cerebral blood volume (CBV)
of brain tumors of different histopathological types including primary malignant lesions. To deter-
mine whether these measurements relate to tumor grade.

Materials and Methods: Our study included 25 patients (20 male, 5 female) who have primary
intracranial tumors. MRI was performed in a 1.5 T, superconductive magnet with standart head
coils. Conventional MRI and dynamic contrast-enhanced MRI were both performed at same time
on all patients. rCBV ratios were calculated in and around the lesions detected while an area of the
same pixel number and the opposite side of the pathologic area was pointed as a standart refer-
ence in the transaxial plane. Standart reference area chosen for a comparison had normal signal
characteristics in the TTW and T2W images.

Results: Sixteen of all tumors were high-grade glial tumors (HGGT), and nine were low-grade
glial tumors (LGGT). Statistically meaningful differences were detected between HGGT and LGGT
(p<0.001).

Conclusion: Perfusion MRI can be used along with conventional MRI for a high accuracy grading
of primary brain tumors.

Key Words : Brain neoplasms; magnetic resonance imaging; perfusion weighted imaging
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giiniimiizde, beynin anatomik deta-
yini gdstermede en basarili goriintii-
leme yéntemidir (1). Néroradyoloji-
de son zamanlardaki ilerlemeler, ana-
tomik detaya ek olarak fizyolojik ha-
ritalar gtkarmamizi saglamistr (2). Bu
fizyolojik gériintilleme modaliteleri
arasinda doku kan dinamigi hakkinda

bilgi veren perfiizyon MRG, mikros-
kopik su hareketinin goriintiilenme-
si (diftizyon agirlikli MRG) ve doku-
lardaki biyokimyasal siireglerin dogru-
dan goriintiilenmesi (MR spektrosko-
pi) yer alir (3).

Perfiizyon MRG teknikleri, beyin doku-

sunda herhangi bir nedenle bozulan
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arteryel kan akimindaki degisiklikleri
kalitatif ve kantitatif olarak degerlen-
dirmeye olanak saglar (4). Bu bakim-
dan perfiizyon MRG beyin tiimérle-
rinde neovaskiilarizasyonun derecesi-
nin hesaplanmasinda, timor evrele-
mesinde, timdr benzeri lezyonlarin
(serebral abse ve demyelinizan lezyon-
lar gibi) ayirici tanisinda, timoér rek-
kiirensi ve kemo/radyoterapiye baglh
nekrozu ayirt etmede, Alzheimer gibi
nérodejeneratif hastaliklarin degerlen-
dirmesinde ve akut infarkt ¢evresinde-
ki canli dokunun durumunun gosteril-
mesinde kullanilabilir (2,5).

Perfiizyon MRG ile tiim tiimor vaskiila-
ritesini yansitan haritalar ¢ikarilabilir
ki, bu da tiimér anjiogenezini indirekt
olarak degerlendirmeye imkan verir
(6). Tedavi ve prognoz tiimériin histo-
patolojik tipi ve derecesi ile baglantli
oldugundan, tiimér damarlanmasinin
operasyondan dnce girisimsel olmayan
yontemlerle degerlendirilmesi tedaviye
yon gosterebilir, en iyi biyopsi alanin
saptanmasini saglayabilir ve prognozu
iyilestirebilir (7).

Caligmamizin amaci, primer beyin tiimor-
lerinin evrelendirilmesinde perfiizyon
MRG’nin katkisini aragtirmaktir.

Gereg ve Yontem

Calisma grubu beyin tiimérii nedeniyle
radyoloji béliimiine gonderilen 25 has-
tadan (20 erkek ve 5 kadin) olusmus-
tur. Hastalarin yaglar1 20 ile 73 arasinda
degismekte olup, ortalama yas 46.1dir.

MRG incelemeleri 1.5 Tesla manye-
tik alan giiciine sahip MRG cihazin-
da (GE Medical systems, Genesis Sig-
na Gemson) kafa sarmali kullanilarak
gerceklestirildi. Konvansiyonel MRG
ve dinamik kontrastli perfiizyon MRG
ayni seansta yapildi. Oncelikle sagital
lokalize edici goriintiiler elde edildi.
Konvansiyonel MRG'de aksiyel plan-
da; T1A SE tekrar zamanr: (TR) 540
msn; eko zamani (TE) 14; iki eksitas-
yon, T2A hizli spin eko (FSE): (TR/
TE=3000/85, iki eksitasyon), Fluid
Attenuated Inversion Recovery (FLA-
IR): (TR/TE=8000/95, tek eksitas-

yon) sekanslar1 kullanilarak goriintii-

ler elde edildi.

Goriintilemede matriks biyiikligi T1

agirlikli sekans icin 256x224, T2 agir-
likli sekans icin 320x224, FLAIR se-
kans i¢in 256x160 ile yapilmistir. T1
A, T2 A ve FLAIR sekanslart 5 mm
kesit kalinliginda ve 1.5 mm’lik bosluk
birakilarak yapildi. T 1 ve T 2 agirlik-
li sekanslari 240x180 mm goriintiile-
me alant (FOV) ile yapilmigtir. FLAIR
sekanst 240x240 mm FOV ile yapildi.
Daha sonra dinamik kontrastli perfiiz-
yon inceleme ve 3 planda kontrasth
T1A SE goriintiiler alinmigtir.

Perfiizyon MRG Inceleme

Tiim hastalara inceleme oncesi kontrast

madde uygulanmast icin antekubi-
tal fossadan 18 veya 20 G intravendz
kateter takildi. 0.0lmmol/kg basina
gadopentat dimegliibin (Magnevist,
Schering) otomatik enjektér ile veril-
di. Cekim i¢in T2* agirlikli ¢ok kesitli,
gradyan eko (GRE), eko planar (EPI)
sekanst kullanilmistir. GRE-EPI se-
kans yag baskili alindi. Sekansta kul-
lanilan parametreler; EPI icin TR/TE,
2000/60 msn; FOV 320X240 mm,
kesit kalinlig1 6 mm, kesit arast gap 0
mm, matriks biiytikligii 128x92, tek
eksitasyon, sapma agist 90° idi. T2-
agirlikli FSE imajlardan elde edilen
lezyonun alt ve iist sinirlari perfiizyon
MR goriintileme sinirlart icinde ola-
cak sekilde 12 kesit kullanildi. Perfiiz-
yon MR incelemenin ardindan aksiyel,
sagital ve koronal diizlemde konvansi-
yonel inceleme tamamlandi.

Calisma gruplar:

Voliimetrik rezeksiyon veya biyopsi yapi-

lan 20 hastada tiimér tanst histopa-
tolojik olarak dogrulanmigtir. 5 has-
ta cerrahi uygulamadan iki ila iki bu-
cuk yil izlenmistir. Bu hastalarda tan:
MRG bulgulari ve klinik takip sonu-
cunda konmustur.

Yiiksek evreli tiimérler (n=16):

Tiim hastalarda patoloji tanisi total rezek-

siyon veya biyopsi ile konmustur (do-
kuz glioblastoma multiforme, ti¢ anap-
lastik oligodendrogliyom, {i¢ anaplas-
tik astrositom, bir glioblastoma multi-
forme iceren oligodendrogliyom).

Diisiik dereceli tiimérler (n=9):

Dért hastada patoloji tanist total rezeksi-

yon veya biyopsi ile konmustur (dért
oligodendrogliyom, bes hastada iki ila
iki buguk yil takip siiresince klinik ve
radyolojik yonden bir ilerleme goriil-
medi). Dolayistyla bu hastalar diisiik
dereceli gruba dahil edildi.

Goriintiileme degerlendirilmesi

Dinamik kontrastlt perfiizyon gériintiileri

is istasyonunda “Functool” (GE Me-
dical Systems, Genesis Signa Gemson)
programi kullanarak degerlendirildi.
Patolojik ve normal parankimdeki rs-
latif serebral kan hacim (rCBV) orani-
nin Slgiilmesi icin beyaz cevher stan-
dart referans olarak kullanildi. Aksi-
yel planda isaretlenen patolojik alanin
karsi tarafinda, normal parankimde
aynt piksel sayisinda alan isaretlendi.
rCBV életimii yapilirken serebral arter
ve venlerin 6l¢iime dahil edilmesi ris-
kinden kaginmak i¢in konvansiyonel
MRG'de ve CBV haritalarinda bu ya-
pilar dikkatle incelendi ve ilgi alandan
(ROI) slgiim yapilirken vaskiiler yapi-
lar 6l¢tim digt birakildi.

Calismada ilk gegis faz1 incelenirken, resir-

kiilasyon fazit incelemeye alinmadi. Be-
yin gorintiileri kontrast madde kon-
santrasyonunun rolatif ol¢timleri ya-
yilmayan takipgilerin kinetik prensip-
lerine dayanan sinyal intensite degisik-
likler su denklem kullanilarak ortaya
konabilir:

AR2*(t)=-k/ TE In [S(t)/S(0)]

Bu denklemde; TE- eko zamani, k — bi-

linmeyen proporsiyonel sabit, S (t) —t
zamanindaki sinyal, S(0) — prekont-
rast sinyal intensitesini gostermekte-
dir (5,6,8,9). Tiimér dokusu icerisinde
kan beyin bariyerinin bozuldugu alan-
larda beklenen kontrast madde sizma-
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sindan veya resirkiilasyonundan kay-
naklanan etkiler matematik modeller
kullanilarak minimize edilmistir. Bu
egrilerin alundaki alanlar bélgesel se-
rebral kan hacmi degerlerine uymak-
tadir.

Biitiin lezyonlarin konvansiyonel deger-
lendirilmesi 8 kritere dayanarak yapil-
di; kontrast madde tutulumu, kenar
netligi, kitle etkisi, sinyal intensite he-
terojenitesi, kanama, nekroz, 6demin
derecesi ve korpus kallozum tutulumu
veya orta hatti gecmesi (10).

rCBV  degerlerinin  hesaplanmasi  igin
renkli haritalar iizerinde tiimér doku-
su icerdigi diistiniilen en az 12 piksel-
lik ilgi alan1 (ROI) kutusu segildi. Ya-
pilan ol¢timlerde rCBV  degerlerinin
en yiiksek oldugu alanlar ROT olarak

secildi (11). CBV &lgtimleri egrilerin
alundaki alani hesaplanarak yapilmak-
ta ancak bunlar gercek degerleri yansit-
mamaktadir. Bu nedenle standart bir
referansa gore (genellikle karsi sereb-
ral hemisfer) roladif dlciimler yapildi.
Bazal ganglion veya talamus gibi de-
rin beyaz cevher yerlesimli lezyonlar-
da ROI karg: tarafta konuldu. Ornek
Sekil 1 ve 2’'de sunulmustur. Timéral
alanlardan alinan degerleri (rCBV) is-
tatistik analizler icin kaydedildi.

Calismada elde edilen rCBV degetlerinin
istatistiksel analizi SPSS for Windows
15,0 paket programi (SPSS for Win-
dows; SPSS Inc., Chicago, IL., USA)
ile yapilmigtir. Tanimlayici veriler orta-
lama, deger aralig1 seklinde ifade edil-
migtir. Timér gruplarina gore rCBV

Sekil 1: Otuz yedi yasindaki erkek hastanin sol parietal bolgesinde duslk dereceli gliyal timor.
Aksiyel kontrast madde sonrasi T1 agirlikll MR gériintllerinde (a) kontrastlanmayan kitle ve kitle-
sel 6dem gorulmektedir. Renkli nispi kan hacmi (rCBV) (b) haritalarinda CBV degerleri dlsUktur.

- Nl 23 20

-~

Sekil 2: Otuz bir yasinda bayan hastanin sol frontal lobunda dusuk dereceli gliyal timor. Ak-siyel

kontrast sonrasi T1 agirlikli goérintilerde (a) kontrastlanmayan bir kitle gortimektedir. Renkli
nispi beyin kan hacmi (rCBV ) (b) haritalarinda CBV renk degerleri uyumlu olarak disuktur.

degerlerinin istatistiksel kargilagtirma-
st icin Kruskal- Wallis testi kullanild:.

Bulgular

Bu caligmada kullanilan kontrast madde-
ler veya kontrastin hizli enjeksiyonu ile
iligkili hicbir yan etki goriilmemistir.

25 hastadan 20’si ameliyat edilmis, geri ka-
lan beg hastada ise iki buguk yila kadar
uzayan siire¢ boyunca klinik ve radyo-
lojik takiple tant konmustur.

Timérlerin konvansiyonel MRG bulgula-
1t Tablo 'de sunulmugtur. Bu bulgu-
lara gore YEGT ler, DEGT den fark-
li olarak, daha fazla kontrast tutmakta
ve daha fazla heterojen olma egilimin-
dedir. Korpus kallozum tutulumu, he-
terojen kontrast tutulumu, heterojen
sinyal intensitesi, kanama ve nekroz
varligt YEGT’i DEGT den ayirt etme-
de yardimaidir. Tablo 2'de tiimér loka-
lizasyonu, kMRG bulgularinin kargi-
lastirilmasi perftizyon haritalari ile su-
nulmaktadir.

Timérlerin kontrastlanan boliimlerinde ge-
nellikle yiiksek rCBV degerleri goriilmek-
tedir. Ornegi Sekil 3'de sunulmustur.

Tim tiimor gruplarinin (yiiksek evreli tii-
morler, diisiik evreli tiimorler) ortala-
ma rCBV degerleri her grup i¢in he-
saplanmistir. Hesaplanan rCBV deger-
leri Tablo 3’te sunulmustur.

Yiiksek evreli gliyal tiimérlerle (aralik
2,24- 5,57) diisiik evreli gliyal timér-
lerin (aralik 0,55-3,63) degerleri ara-
sindaki fark istatistiksel olarak anlam-
liyd1 (p<0.001).

Tartisma

Perfiizyon agulikli MRG ile, dokularin
kanlanma parametreleri hakkindaki
bilgi, noninvazif olarak elde edilebil-
mektedir (12).

Gliyomlar santral sinir sisteminin en stk
goriilen neoplazmalandir (13). Gli-
yomlarda kan-beyin bariyerinin sag-
lam olmast ya da bozulmug olmasi ma-
lignite derecesini tam olarak yansitma-
maktadir.
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Tablo 1: Konvansiyonel MRG bulgulari

HS: Hasta sayisi, K: Kontrastlanma, N: Nekrozis, O: Odem, KKT: Korpus kallozum tutulumu,
KE: Kenar 6zelligi, HET: Heterojenite, HEM: Hemoraji, KE: Kitle etkisi

Tablo 2: Timoér lokalizasyonu, Konvansiyonel MR gérunttileri ve CBV renkli harita bulgulari

Kontrast tutulumu esas olarak kan-beyin

HS K N d KKT KO HET HEM | KE bariyerinin yikilmasi ile ilgilidir. Ti-
HS _ _ moriin kontrastlanma ozelligi ile tii-
; yz:( yg:: V:: yg:: guzg::l yg:‘ ygt V::: moriin evresi arasinda her zaman tam
v y v y uzenl | v Y v bir korel k

3 var yok var yok duzensiz | var yok var ir korelasyon yokeur (5).
4 var yok var yok dizenli | yok yok var Vaskiiler  proliferasyon evrelendirmede
S var var var yok dlfzens_lz var yok var primer kriterdir. Ozellikle YEGT ler
6 yok yok var yok dl_‘.lzen“. yok yok var yiiksek vaskiilariteye sahiptir (13). Tu-
7 var var var var dizensiz | var var var 5 cleri fi N

- - morlerin  perfiizyon MRG  ozellikle-
8 var var var yok diizensiz | var var var . ) .

- - rini ortaya koymada en énemli para-
9 var yok var yok diuzensiz | yok yok var . .

- n metre CBV haritalarindan elde edi-
10 var yok var yok duzensiz | var yok var len (CBY dir (1 CBV hari
11 var var var yok diizensiz | var yok var en rib f’ram.lr"( 5) f ara-
12 var var var var duzensiz | var yok | var lart ve Slelimleri tiimér C"r‘%enﬁlrme'
13 var var var var dlzensiz | var yok var S‘?de. fa).’d?hdfr VE artmis tumor vas-
14 var var var var dizensiz | var yok var kiilaritesini giivenilir gekilde .gosterlr
15 var yok | var var dlizensiz | var var var (2,8,11,16,17-20). CBV  haritalama-
16 var var var var diizensiz | var yok var da gliyomlarin goriiniimii karmagiker.
17 var var var var dlzensiz | var yok var Ozellikle yiiksek evreli tiimérlerde, tii-
18 var yok yok yok dizenli yok yok var morun degisik alanlarinda rCBV cesit-
19 var var var var dlzensiz | var yok var liligi cok stktr. Bir tiimériin ortalama
20 yok yok var var dizensiz | var yok var rCBV degeri, tiimér icerisindeki yiik-
21 yok yok var yok dl_:lzem! yok yok yok sek ve diigiik rCBV alanlarinin dagili-
22 var yok var yok dizenli | yok var yok mina baglidir (13). CBV haritalari, da-
23 yok yok yok yok dl_'.'zenl! yok yok var mar olusumu siirecindeki yapilarin sa-
24 yok yok yok yok dl_fzenl! yok yok var dece perfiize olan kisimlarina duyar-
25 yok yok yok yok duzenli yok yok var

li oldugundan, bu yéntemle sadece is-
lev goren damarlar dl¢iilmektedir. His-
tolojik olarak saptanan vaskiilarite de-

HS | Yerlesim Tamor Konvansiyonel MRG bulgulari | CBV haritalari

1 Sag parietal ODG Homojen, kontrastlanmayan Homoijen, distk rCBV
5 Sollfrontotemporo oDG Heterojen, kontrastianan Hetererojen, intermedi-

parietal ate rCBV

3 Sagda parietal OoDG Heterojen, kontrastlanan Heterojen disik rCBV
4 Sol frontoparietal ODG Homojen, kontrastlanan Homoijen, distk rCBV
5 Sol temporal AODG Heterojen, kontrastlanan Heterojen, yliksek rCBV
6 Sag parietal AODG Homoijen, kontrastlanmayan Homoijen, distk rCBV
7 Sol frontotemporal  |AODG Heterojen, kontrastlanan Heterojen, yliksek rCBV
8 Sag parietal GBM Heterojen, kontraslanan Heterojen, yiuksek rCBV
9 Sag parietal GBM Homojen, kontrastlanan Heterojen, yliksek rCBV
10 | Sag temporal GBM Heterojen, kontrastlanan Heterojen, yiuksek rCBV
11 | Sag parietal GBM Heterojen, kontrastlanan Heterojen, yliksek rCBV
12 | Sag parietal GBM Heterojen, kontrastlanan Heterojen, yiuksek rCBV
13 | Sol temporoparietal | GBM Heterojen, kontrastlanan Heterojen, yliksek rCBV
14 | Sol frontal GBM Heterojen, kontrastlanan Heterojen, yuksek rCBV
15 | Sag temporal GBM Heterojen, kontrastlanan Heterojen, yliksek rCBV
16 | Sol frontal ODG komponenti iceren GBM | Heterojen, kontrastlanan Heterojen, ylksek rCBV
17 | Sol parietooksipital | GBM Heterojen, kontrastlanan Heterojen, yliksek rCBV
18 | Sag parietal AA Homojen, kontrastlanan Homoijen, yiuksek rCBV
19 | Sol frontoparietal AA Heterojen, kontrastlanan Heterojen, yliksek rCBV
20 | Sol frontal AA Homojen, kontrastlanmayan Homoijen, distk rCBV
21 | Sol temporal DEGT* Homojen, kontrastlanmayan Homojen, diisuk rCBV
22 | Sol frontal DEGT* Homojen, kontrastlanan Homojen, distk rCBV
23 | Sol frontoparietal DEGT* Homojen, kontrastlanmayan Homojen, diisuk rCBV
24 | Sol parietal DEGT* Homojen, kontrastlanmayan Homojen, distk rCBV
25 | Sol frontal DEGT* Homojen, kontrastlanmayan | Homojen, disuk rCBV

HS, Hasta sayisi; ODG, oligodendrogliyom; GBM glioblastome multiforme; AA, anaplastik astrositom; DEGT, dusik evreli gliyal timor; *cer-
rahi rezeksiyon yapilmayan hastalardaki klinik ve radyolojik tani; r CBV, rélatif beyin kan hacmi
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recesi ile tiimor igerisindeki en yiiksek
rCBV degeri arasinda iliski gosteril-
mistir. Yitksek evreli gliyomlar gibi he-
terojen tiimérlerde, en yiiksek serebral
kan hacim (SKH) alanlarini gosterme-
de ortalama tiimér rCBV degeri yeterli
olmayabilir. Eger géstermiyorsa, lezyo-
nun en yiksek ve disitk tiimér rCBV
degerine sahip alanlart belirlemek icin
tek bir ortalama rCBV degeri yerine
bircok tiimor rCBV élgiimleri kulla-
nilmalidir. Bu bulgular bize gosteri-
yor ki; damar yogunlugu ve kan-beyin
bariyerindeki bozulma (bu durum-
da kontrastli incelemeler daha duyar-
I oluyor) gibi baz1 patofizyolojik 6zel-
likler ayni tiimor veya tiimér bélgesin-
de ulunabilir. Genel olarak kontrast-
lanmayan tiimorlerin icerisinde yiik-
sek rCBV degerlerine sahip alanlarin
goriilmesinin, yiiksek evreye isaret et-
tigi diisiintilmiistiir (13).

Bizim calismada, en yiiksek tiimér rCBV

Sekil 3: Elli dort yasindaki erkek hastanin sag temporal lobunda glioblastoma multiforme. Ak-

degeri CBV haritalari ile elde edilmis-
tir. Calismamizda, yiiksek vaskiilarite
alanlari igeren tiimérlerde saptanan or-
talama en yiiksek rCBV degeri diisiik
vaskiilarite gdsteren tiimorlere gore

farklidir.

Tumor heterojenitesi, potansiyel érnekle-

me hatasina sebep olabilir. Heterojen
olmalari sebebiyle en yiiksek tiimér
aktivitesinin oldugu alan 6rneklenme-
mis olabilir. Bu da, histolojik olarak
diisiik veya orta derecede vaskiilariteye
sahip bazi tiimérlerde, yiiksek rCBV
alanlarinin varligini agiklayabilir. Ayn:
zamanda ortalama en yiiksek rCBV
degerlerinin orta ve disiik vaskiilarite
gruplarinda her hangi bir fark goster-
memesinin de aciklamasi olabilir (13).

Bizim ¢aligma grubumuz heterojen histo-

patolojik tiimér tipleri icermektedir.
Bu calismadaki en 6nemli sinirliliklar
calisma grubunun heterojenitesi ve 5

— ’
~ il | LulS

siyel kontrast sonrasi T1 agirlikli MR gérintllerinde (a) nekroz bulunan heterogen kontrastla-
nan kitle gértlmektedir. Nispi beyin kan hacmi (rCBV) haritalarinda (b) tima&rin solid kompo-
nentlerindeki CBV renk degerleri ylksekken, nekrotik komponentinde dusuktdr.

Tablo 3: TUmor gruplarina gore perfizyon MRG, rCBV parametrelerinin degerleri

TUmor tipi [ Parametre | N Ortalama Minimum Maksimum
ODG rCBV 4 1,97 1,17 3,63
DEGT* rCBV 5 0,73 0,55 0,79
DEGT rCBV 9 1,17 0,55 3,63
AA rCBV 3 3,52 2,24 4,23
AODG rCBV 3 3,34 2,24 4,26
GBM rCBV 10 4,44 3,35 5,57
YEGT rCBV 16 4,16 2,24 5,57

N, Hasta sayisi; ODG, Oligodendrogliyoma; DEGT*, cerrahi rezeksiyon yapilmayan hasta-
lardaki klinik ve radyolojik tani; DEGT, DusUk evreli gliyal timor; AA, Anaplastik astrositoma;
AODG, Anaplastik oligodendrogliyoma; GBM, Glioblastome multiforme; r CBV, rélatif serebral

kan hacmi

Bu

hastada histopatolojik tant ve kesin tii-
mor derecesinin bilinmemesidir.

calismada biitiin CBV haritalari, ilgili
konvansiyonel MR goriintiileri ile bir-
likte degerlendirilmistir ve tiimorlerin
icerisindeki yiiksek rCBV alanlari be-
lirlenmistir. Calisgmamizda, konvan-
siyonel MR gériintiilerinde kontrast-
lanma izlenen tiimérler, yitksek rCBV
degerlerine sahipti ve yiiksek evreli tii-
morii olan 19 hastada rCBV degerleri
de yiiksek cikmigur. Bu degerler 2.24
ve 5.57 arasinda degismektedir (orta-
lama 4.23). Homojen yapidaki diisiik
evreli gliyomlar i¢in 6rnekleme yeri
heterojen tiimor kadar 6nemli degildir
(13). Homojen diisiik vaskiilariteye sa-
hip (2-2.5 yillik takip siirecinde sta-
bil kalan 5 olgumuz), diisiik evreli gli-
yom olgularinin 5’inde rCBV degetle-
ri 0.55-0.79 arasinda bulunmus olup,
konvansiyonel MRG incelemesinde
kontrastlanma bulgusu saptanmamig-
tr. Calisgmamizda rCBV ortalama de-
geri YEGT igin 4.23, DEGT i¢in 1.17
olarak saptanmus olup istatistiksel ola-
rak YEGT ile DEGT arasinda anlamli
bulunmustur (p<0.001). Her ne kadar
diisiik ve yiiksek dereceli glial tiimorle-
rin rCBV degerleri arasinda istatistik-
sel agidan anlamli bir fark bulunduysa
da, derece 3 ve derece 4 tiimoérler ara-

sinda bu tiir fark yokeur (7).

Shin ve arkadaslar1 YEGT igin ortalama

maksimum rCBV degerini 4.91+1.81
bulmuglardir (20). Yang ve arkadagla-
i ise 6.10£3.98 olarak bulmuslardir
(21). Sugahara ve ark., Knopp ve ark.,
Aronen ve ark., ve Law ve arkadaglarin
YEGT icin ortalama maksimum rCBV
degerleri gosterilmistir; sirasiyla 7.31,
3.64, 5.07, ve 5.18dir (18,15,13,10).
Bu calismalardaki rCBV degerlerinin
hepsi birbirinden farklidir. Bu farkli-
ligin sebebi, farkli teknik kullanimina
(sekanslar, secilen ROI, tiimériin kar-
st tarafta secilen alan farkliligy, secilen
ROI piksel sayisi gibi) bagli oldugunu
diisiindiik.

Eger esik degeri icin 1.5 olarak kabul eder-

sek rCBV duyarliligi %100 ve ozgiilli-
i1 %697diir (10). Yani rCBV degeri 1.5
aluinda ise yiiksek olasilikla DEGT, 1.5
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ustiinde ise yiiksek olasilikla YEGT
anlamma gelmektedir. DEGT lerin
rCBV degerleri YEGT lerinkinden an-
lamli olarak diisiik bulunmustur. Aro-
nen ve arkadaglari takiplerde rCBV de-
gerin 1.5 istiine ¢ikmasi durumunda
timoériin YEGT e gecis gosterdigini
one siirmektedirler (13).

Sonu¢

Bizim sonuglarimizi su gekilde 6zetleyebi-
liriz.

KAYNAKLAR

1. Aksoy FG, Lev MH. Dynamic contrast en-
hanced brain perfusion imaging: Technique
and clinical applications. Semin Ultrasound

CT MR 2000; 21:462-467.

2. Petrella JR, Provenzale JM. MR Perfusion im-
aging of the brain: techniques and applica-
tions. AJR Am J Roentgenol 2000; 175:207-
219.

3. Law M, Stanley Yang, James S. Babb et al.
Comparison of Cerebral Blood Volume
and Vascular Permeability from Dynamic
Susceptibility Contrast Enhanced Perfusion
MR. Imaging with Glioma Grade. AJNR
Am ] Neuroradiol 2004; 25:746-755.

4. Cem Calli. Perfizyon MR gériintiileme.
Néroradyoloji, MR Uygulamalari. 222-228.

5. Soonmee Cha, MD Edmond A. Knopp, MD,
Glyn Johnson et al. Intracranial Mass Le-
sions: Dynamic Contrast-enhanced Suscep-
tibility-weighted Echoplanar Perfusion MR
Imaging. Radiology 2002; 223:11-29.

6. Emmanuel L. Barbier, PhD, Laurent Lamalle,
PhD et al. Methodology of Brain Perfusion
Imaging. Journal of Magnetic Resonance
[maging 2001; 13:496-520.

7. Sentiitk S, Oguz KK, Cila A. Dynamic
contrast-enhanced  susceptibility weighted
perfusion imaging of intracranial tumors: a
study using a 3T MR scannerDiagn Interv
Radiol 2009; 15:3-12.

Primer beyin timorlerin perfiizyon MRG
ile evrelendirilmesinde;

1. Maksimum rCBV oranlari ve histolo-
jik vaskiilarite arasinda korelasyon bu-
lunmustur.

2. YEGT igin ortalama rCBV degeri 4.23,
DEGT igin ortalama rCBV degeri
1.17 olarak bulunmustur.

3. YEGT ile DEGT’ ler arasinda rCBV
degerlerinin istatiksel olarak anlamli
fark saptanmustir (p<0.001).

8. Wong JC, Provenzale JM, Petrella JR. Perfu-
sion MR imaging of brain neoplasms. AJR
2000; 174:1147-1157.

9. Rosen BR, Belliveau JW, Vevea JM et al. Per-
fusion imaging with NMR contrast agents.

Magn Reson Med. 1990; 14:249-265.

10. Law M, Yang S, Wang H et al. Glioma Grad-
ing: Sensitivity, Specificity, and Predictive
Values of Perfusion MR Imaging and Proton
MR Spectroscopic Imaging Compared with
Conventional MR Imaging. AJNR Am ]
Neuroradiol 2003; 24:1989-1998.

11. Wetzel SG, Cha S, Johnson G et al. Relative
Cerebral Blood Volume Measurements in
Intracranial Mass Lesions: Interobserver and
Intraobserver Reproducibility Study. Radiol-
ogy 2002; 224:797-803.

12. Anéz U, Baysal U, Oguz KK. Perfiizyon
Agulikli MR Gériintiileme. Bildiri konusu:
1.14 Biyomedikal Sinyal Igleme.

13. Aronen HJ, Gazit IE, Louis DN et al. Cere-
bral blood volume maps of gliomas. Com-
parison with tumor grade and histologic

findings. Radiology 1994; 191:41-51.

14. Brem S. The role of vascular proliferation in
the growth of brain tumors. Clin Neurosurg

1976; 23:440-453.
15. Knopp EA, Cha S, Johnson G et al. Glial

neoplasms:  dynamic  contrast-enhanced
T2*-weigthed MR imaging. Radiology
1999; 211:791-798.

Perfiizyon MR tekniginin hastaya girisim
uygulanmadan incelenen fokal lezyo-
nun fonksiyonu hakkinda bilgi verme-
si bakimindan konvansiyonel MR in-
celemelerden ayrilan yoni meveuttur.

Perfiizyon MR inceleme ile yapilan rCBV
olctimleri primer beyin tiimérlerin ev-
relendirmesinde noninvazif, etkili bir
yontem olarak goriilmekeedir.

16. Weidner N, Semple JB, Welch WR et al. Tu-
mor angiogenesis and metastasis: correlation
in invasive breast carcinoma. N Engl ] Med

1991; 324:1-8.

17. Bruening R, Kwong KK, Vevea M]J et al.
Echo-planar MR determination of relative
cerebral blood volume in human brain tu-
mors: T1 versus T2 weighting. AJTNR Am ]
Neuroradiol 1996; 17:831-840.

18. Sugahara T, Korogi Y, Shigematsu Y et al.
Value of dynamic susceptibility contrast
magnetic resonance imaging in the evalua-
tion of intracranial tumors. Top Magn Re-
son Imaging 1999; 10:114-124.

19. Wong ET, Jackson EE Hess KR et al. Corre-
lation between dynamic MRI and outcome
in patients with malignant gliomas. Neurol-

ogy 1998; 50:777-781.
20. Shin JH, Lee HK, Kwun BD et al. Using

relative cerebral blood flow and volume to
evaluate the histopathologic grade of ce-
rebral gliomas: preliminary results. Am ]
Roentgenol 2002; 179:783.

21. Yang D, Korogi Y, Sugahara T et al. Cerebral
gliomas: prospective comparison of mul-
tivoxel 2D chemical-shift imaging proton
MR spectroscopy, echoplanar perfusion and
diffusion-weighted  MRI. Neuroradiology
2002; 44:656-666.

172

Primer Beyin Tiimorlerini Evrelendirmesinde Perfiizyon MRG'nin Katkisi



DAHILI BILIMLER / MEDICAL SCIENCES

Olgu Sunumu / Case Report

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2009, 62(4)

A Greig Syndrome Case Diagnosed In One Of The Singleton Of
Twin Preterm Who Were Obtained By Assisted Reproduction

Yardimci Ureme Teknigi Ile Olan Preterm ikiz Esinde Tanimlanmis Bir Greig Sendromu Olgusu
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Greig cephalopolysyndactyly is a rare multiple congenital anomaly characterized by clinical triad
of polysyndactyly, macrocephalia and hypertelorism. In general, although it is characterized with
autosomal dominant inheritance, there is also autosomal recessive inheritance pattern. Here, we
aimed to discuss an infant who was born from multiple gestations arising from assisted reproduc-
tion techniques and suspected to be Greig syndrome with no familial history. Best of our knowl-
edge this is the first case related with assisted reproduction technique.

Key Words : Greig Cephalopolysyndactyly, Assisted Reproduction Technique

Greig sefalopolisindaktili sendromu klinik olarak polisindaktili, makrosefali ve hipertelorizm tri-
adi ile karakterize nadir multipl konjenital bir anomalidir. Genelde otozomal dominant kalitimla
karakterize olmasina ragmen, otozomal resesif gecis paterni de vardir. Biz burada aile 6yksu ol-
maksizin Greig sendromu oldugundan stiphelenilen, yardimci tireme teknigdi ile olan cogul gebe-
likten dogan bir yenidogani tartismayr amagladik. Yardimci tireme teknigi ile iliskili bizim bildigi-
miz ilk vakadir.
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The Greig cephalopolysyndactyly syn-

drome (GCPS) is a pleiotropic, multi-
ple congenital anomaly syndrome. It is
rare, but precise estimates of incidence
are difficult to determine, as ascertain-
ment is erratic. The primary findings
include hypertelorism, macrocephaly
with frontal bossing, and polysyn-
dactyly. The polydactyly is most
commonly preaxial of the feet and
postaxial in the hands, with variable
cutaneous syndactyly, but the limb
findings vary significantly (1, 2). Oth-
er low frequency findings include cen-
tral nervous system (CNS) anomalies,
hernias, and cognitive impairment it
was first described by Greig (1926) in
an affected mother and daughter (1).
Mutations in the GLI3 gene located
on chromosome 7p3 are responsible
(3). In addition to mutations, translo-
cations that interrupt the gene, micro-
deletions, and cytogenetically detect-
able deletions have been described (3).
In literature, several reports have been
published describing variable expres-
sion of this syndrome (4-6). However,

association with assisted reproduction
technique was not reported. Here, we
aimed to discuss an infant who was
born from multiple gestations arising
from assisted reproduction techniques
and suspected to be Greig syndrome
with no familial history.

Case Report

One of the twins who were born from first

pregnancy of the 25-year old mother
at 28th gestational week with birth
weight of 1180 gram was hospitalized
to neonatal intensive care unit due to
dyspnea. The pregnancy was result
of assisted reproduction technique.
Considering  physical ~examination
findings, birth weight was 1180 gram
(50p), height was 42 cm (90p) and
head circumference was 32 cm(>90p).
General status was intermediate, face
had dysmorphic appearance, forehead
was wide and hypertelorism was pres-
ent (Fig 1). In cardiovascular examina-
tion, 2/6 systolic murmur was present.
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Partial subcutaneous syndactyly was
present at bilateral hand and foot in-
dex fingers and there was one acces-
sory finger with normal development
at hands and feet (Fig 2). Findings
of other system examinations were
normal. In echocardiographic exami-
nation, patent ductus arteriosus was
found. In cranial USG, width of right

lateral ventricle was 10 mm and width

of left lateral ventricle was 12 mm that
ventriculomegaly was observed. Tri-

j"? )

ventricular hydrocephalus was found
in cranial CT. Chromosome analysis
showed a normal 46, XY karyotype.
Further genetic investigations have
not been performed due to techni-
cal difficulties. We performed cranial
USG and head circumference mea-
surements weekly. At postnatal 21th
day cranial ultrasonografi revealed
that hydrocephalus was increased and
intraparanchymal —hemorrhage was
developed. As head circumference

Figure 1: Feet of the patient. The feet display bifid toes and partial subcutaneous syndactyly.

increased 2.3 cm/week, he was dis-
charged for shunt operation at another
center at postnatal 47th day. We did
not detect any clinical convulsion and
rapid increase in head circumference
at the follow up period. The patient is
on follow up with pediatric neurology
and neurologic surgery units.

Discussion

Greig cephalopolysyndactyly is a rare

multiple congenital anomaly char-
acterized by clinical triad of polysyn-
dactyly, macrocephalia and hyper-
telorism (2). Incidence is estimated as
1-9/1.000.000. As molecular diagnosis
methods are not widely used, it is dif-
ficult to definitely estimate incidence.
At least 75 % of cases with clinical di-
agnosis of cephalopolysyndactyly had
GL13 gen mutation. GL13 mutation
has a wide spectrum. In general, al-
though it is characterized with auto-
somal dominant inheritance, there is
also autosomal recessive inheritance
pattern (2, 3). Many families with
Greig polysyndactyly syndrome were
reported. Risk of non-GCPS individu-
als within involved families to have
child with GCPS is less than 1% per
each conception. In our case, there
was no other individual with GCPS in
the family (5, 7). When we search the
London Dysmorphology Data-base
using his multiple signs, the Greig
cephalopolysyndactyly syndrome was
the most compatible diagnosis for the
boy. Twin sibling of our patient born
by in vitro fertilization was also nor-
mal. As there was no familial history,
the condition found in our patient
suggested first mutation.

Polydactyly found in Greig syndrome is

typically defined as preaxial and it may
occur in any of four extremities. Most
common findings are present of post-
axial polydactyly in hands and preaxial
polydactyl in foot. Type of polydactyly
may vary between individuals as well as
between extremities of same individu-
al. Particularly dual fingers, hypoplas-
tic accessory fingers as well as accessory

@.

Figure 2a-2b: Cranial USG of the patient showed ventriculomegaly

fingers with complete development
can be observed. Variability of cutane-
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ous syndactyly is also high. Large part
of patients with cutaneous syndactyly
has partial cutaneous syndactyly in
several fingers(2,4,6). However, there
are also cases with complete cutaneous
syndactyly in all fingers. Our case had
partial cutaneous syndactyly in bilat-
eral foot and hand thumb and index
fingers and polydactyly.

In this syndrome, cranio-facial mani-
festations may also vary. Most cases
have hypertelorism with or without
telechantus. In our case, hypertelorism
was present without telechantus. Mac-
rocephalus not related with central
nervous system is found in many cases.
In our case, hydrocephalus associated
by triventricular hydrocephalus and
secondary macrocephalus were pres-
ent. Although rare, craniocynostosis
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Currently, Multislice Computed Tomography (MSCT) is a very useful and an
important tool for the noninvasive evaluation and during the intervention
of coronary arterial pathology(1-13). We present the assessment of coronary
artery disease in a 82-year-old male and another 57-year old male using a
MSCT coronary angiography with 64-slice technology which was first de-
scribed by Leschka S et al (5). First patient was admitted to the Cardiology
Department with exercise dispnea, and palpitation from time to time for
about one month. ECG and Exercise ECG ( Maxi-mal effort test) were normal.
The patient who was a medical doctor denied directly conventional coro-
nary angiography and 64-slice multi-detector CT technique was performed
(Fig.1). Coronary artery plaque leading to severe coronary artery stenosis
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Figure 1: The adventitial atherosclerotic plaques with minimal calci-
fications (thick arrow) on the proximal segment of LAD artery without
stenosis and a vulnerable soft plaque (thin arrow) on the mid LAD
artery with significant stenosis.

(%95) at the middle segment of LAD was detected and served as a guide
for doing coronary angiography and for determining type and size of the
stent. Single coronary lesion (LAD) was detected by coronary angiography
(Fig.2) and the result was completely parallel to MSCT. Percutaneous coro-
nary intervention was performed for LAD lesion and a drug-eluting stent
was implanted after predilatation.The patient was exam-inved routinely
every three mounths. He was asymptomatic at the end of the three years
after the procedure.

Figure 2: Significant stenosis in the LAD of Case 1 with coronary
angiography.

Second patient was admited with trivial sore throat together with minimal
diaphoresis and was admited to the Cardiology Department with elevated
of cardiac enzymes. His ECG (Fig.3) showed slightly prominent and non sig-
nificant T waves on V2-3. In the noninvasive technique (MSCT-Fig.4), com-
pletely total occlusion in the proximal segment in the left circumflex artery
and critical stenosis(%98) at the middle segment of LAD were detected and
invasive coronary an-giography was done and the result was completely
parallel to MSCT (Fig.5). This patient had a subacute silent posterior myocar-
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Figure 3: Normal ECG of Case 2.

dial infarction. Percutaneous coronary intervention and predila-tation was
performed firstly for the total occluded circumflex artery and was opened
successfully, and then to the critical lescion of LAD. Drug-eluting stents were
implanted in these two lesions. The patient was examined routinely in every
three mounths.This patient was also asymptomatic at the end of the two
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Figure 4: MSCT of Case 2. Cx totaly occluded (thick arrow), a signifi-
cant stenosis of LAD (thin arrow).

years and four months after the procedure.

In conclusion the 64-slice multi-detector cardiac computed tomography is a
very important device for the diagnosis, evaluation and the guidance for the
treatment of silent ischemia and myocardial infarction.

Figure 5: Total occlusion of Cx artery (thick arrow), significant steno-
sis of LAD artery (thin arrow) with standart coronary angiography of
Case 2.
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Ust Ekstremite Yerlesimli Kistik Higroma: Olgu Sunumu

Cystic Hygroma Localized to Upper Extremity: A Case Report
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Kistik higroma, bircok kistten olusan, ¢evrelendigi dokulara parmaksi uzanimlar gosteren, lenfatik
dokunun benign gelisimsel anomalisidir. Kistik higroma genellikle servikofasiyal alanda goruliir ve
st ekstremitede olmasi oldukga nadirdir. Biz burada sag ust ekstremiteye lokalize kistik higromali
bir hasta sunduk. ideal tedavi secenegi negatif cerrahi sinirlarla kitlenin total eksizyonudur.

Anahtar Sézciikler: Kistik Higroma, Ust Ekstremite

Cystic hygroma is a benign developmental malformation of the lymhatic tissue, which is seen
as fingerlike multiloculated cystic extensions, infiltrating to surrounding tissues. Cystic hygroma
usually occurs in cervicofacial area in affected individuals and upper extremity is extremely rare
involvement area. We presented a patient with cystic hygroma located to right upper arm. Com-
plete surgical resection with negative surgical margins is the best treatment.

Key Words : Cystic Hygroma, Upper Extremity

Kistik higroma, lenfatik sistemin konjeni- ligin 6 ay 6nce bagladigini ve yavas ya-
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tal bir anomalisi olup, nadir goriilen
bir yumusak doku tiimériidiir. Genel-
likle servikofasiyal bolgede (%75-90)
goriilmekle birlikte; aksillada, toraks-
ta, abdominal ve retroperitoneal bol-
gelerde goriilebilir (1). Kistik higroma-
nin ekstremitelerde goriilmesi oldukea
nadir bir durumdur.

Kistik higroma yavasca biiyiir ve nadiren

spontan olarak gerileyebilir. Kist igi-
ne kanama veya infeksiyon kitlenin ¢a-
pinda ani artisa neden olabilir. Kist-
lerin aspirasyonundan kismi ve gegi-
ci sonug alinabilir fakat sonrasinda in-
feksiyon goriilebilir. Kitlenin cerrahi
olarak tiimiyle ¢ikarilmasi en iyi te-
davi yéntemidir. Eger kitlenin tiimiiy-
le eksizyonu miimkiin degilse, miim-
kiin olan en fazla miktarda doku ¢ika-
rilmalidir (2). Diger tedavi yontemleri
olarak kriyoterapi, skleroterapi, radyo-
terapi bildirilmistir (3)

Olgu

Otuzdort yaginda erkek hasta sag kolda

sislik ve hareketle olan agri sikayetiy-
le poliklinigimize bagvurdu. Hasta sis-

vag biiyiidiigiinii ifade etti. Bu bolge-
ye travma Oykiisii yoktu. Anamnezin-
de bagka bir 6zellik saptanmadi. Yapi-
lan fizik muayenesinde biceps brachii
kasinin éniinde cilt alti yerlesimli; ag-
ristz, yumusak, hareketli, 6x5 cm bo-
yutlarinda, fluktuasyon vermeyen kit-
le saptandi. Diger fizik muayene bul-
gulari normaldi. Hastada bu fizik mua-
yene bulgulari ile tani olarak lipom dii-
siiniildii ve lezyonun lokal anestezi ile
total olarak eksize edilmesi planland:.
Cerrahi prosediir esnasinda, beklenme-
dik bir gekilde; kapsiilsiiz, en biiyiigii 2
cm. capinda multipl seroz kistler igeren
tiimoral lezyon saptandr (Sekil 1). Tii-
méral lezyon total olarak eksize edildi
ve histopatolojik incelemeye gonderil-
di. Patoloji raporu kistik higroma ola-
rak geldi. Hastada iyilesme dénemin-
de bir komplikasyon olmadi ve 12 ay-
lik takibi sonucu niiks gozlenmedi.

Tartisma

Lenfanjiomalar, lenfatik kanallarin be-

nign ve konjenital malformasyonlari-
dir. Lezyonlar siklikla dogumda gorii-
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liir ve %90°dan fazlasi ilk 2 yas i¢inde
tespit edilir (4). Basit, kavernoz ve kis-
tik olarak siniflandirilir. Kistik lenfan-
jioma diger adiyla higroma birka¢ mi-
limetreden birka¢ santimetreye degi-
sen boyutlarda multipl, birbiriyle bag-
lantst olmayan kistlerden olusan len-
fanjiomlardir.

Kistik higromanin etyolojisi tam olarak
aydinlatilamamisur. Ancak ¢ogu yazar
embriyolojik gelisim déneminde len-
fatik kanallarin biribirleriyle olan nor-
mal baglanusinin olugmamasinin kis-

tik higromaya neden olabilecegini be-
lirtmistir. Erigkindeki diger muhtemel
nedenler ise; travma, inflamasyon, ge-
girilmis cerrahi ve radyasyondur (5).

Kistik higroma erigkinde nadir goriiliir ve
%90’1 3 yasin alunda tani alir. Tipik ola-
rak kistik higromalar vucudun servikofa-
siyal bolgesine yerlesmekle birlikte; ak-
silla, toraks, karin ici ve retroperitoneal
bolgede yerlesebilir (1). Ekstremite yerle-
simli kistik higromaya ise ok ender rast-
lanilir. Literatiirde sadece birkag olgu bil-
dirimi mevcuttur (4,6,7).

o TP

A

Sekil 1: Kistik higromanin intraoperatif géranimda.
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Mesane taslari tim Uriner sistem taslarinin %5'ini olusturmaktadir. Siklikla ileri yash erkeklerde
gorulirler ve prostat hiperplazisi, nérojenik mesane gibi infravezikal obstruksiyonlara sekonder
olusurlar. Enfeksiyonlar, yabanci cisim, kadinlarda anti inkontinans cerrahisi ve nadiren gebelik
mesane taslari icin predispozan faktor olabilmaktedir. Endemik mesane taslari ise, cocuklarda
ve herhangi bir predispozan faktor olmaksizin saglikli genclerde gorilebilmektedir. Bu oldu
sunumunda dev endemik mesane tasi olan ve sistolitotomi yaptigimiz 23 yasindaki bir erkek
hastayi sunduk. Tasin agirhdi 102 gr, boyutlari ise 53x52x43 mm olarak 6l¢tldi. Tas analiz sonucu
ise kalsiyum oksalat tasi olarak rapor edildi. Bu dev mesane tas icin hicbir predispozan faktor
yoktu. Bu olgu sunumuyla hicbir predispozan faktor olmaksizin geng ve saglikh erkeklerde de me-
sane tasi olusabilecegi ve DUS grafi ve/veya Uriner sistem USG ile kolaylikla tani konulabilecegini
vurgulayl amacladik.

Anahtar Sozciikler: Dev Mesane Tasi, Etiyoloji, Gen¢ Erkek

Bladder calculi account for 5% of all urinary system calculi. They are usually seen in older men
and occur because of infravesical obstructions such as prostate hyperplasia , neurogenic voiding
dysfunction. Infection, foreign bodies, anti incontinence surgery in woman and rarely pregnancy
can also be predisposing factors for bladder calculus. But they can be rarely seen in children and
young, healthy patiants without any predisposing factors and are called endemic bladder calculi.
in this case report we present a 23 years old man who has endemic giant bladder calculus and on
whom we performed cystolithotomy . The stone weighed 102 gr and measured 53x52x43 mm
in size. And it was composed of calcium and oxalate. There were no predisposing factors in this
giant bladder calculus. The aim of this case report was to emphasize the fact that bladder calculi
can develop in young healthy men without any predisposing factors and that it can be diagnosed
readily with DUSG and/or urinary tract USG.

Key Words : Gaint Bladder Calculus, Etiology, Young Man

Mesane tasi tarihi milattan dnceye uzanir

ve bugiin insidanst tiim {riner sistem
taglarinin %35’ini olusturur.(1) Cogun-
lukla prostatizm semptomlarinin art-
mastyla birlikte 50 yas tizeri erkekler-
de gorilar. Siklikla infravezikal obs-
truksiyonlar (BPH, nérojenik mesane,
v.s), kronik bakteriiiri, yabanci cisim-
ler , mesane divertikiilii ile birlikte go-
ritliirler. Ayrica kadinlarda anti inkon-
tinans cerrahisi de kolaylastirict fakedr

olabilmektedir.(2,3)

Mesane taglarint siklikla obstruktif iiriner

sistem semptomlart olan hastalarda ras-
talantisal olarak gdrmekteyiz. Bu has-
talarda eslik eden diziiri, mikroskobik
ya da makroskobik hematiiri olabilir.
Genellikle mesane taslart spontan ola-

Bu

rak aulabilmekle birlikte biyiik taslar
tiretrada tam obstruksiyona neden ola-
rak idrar ¢tkimini engelleyip globa ne-
den olabilirler.(2,3). Ayrica dev mesa-
ne taglari tek tarafli ya da iki tarafls tire-
terohidronefroza neden olabilmektedir.
(4) Cok nadir olmakla birlikte gebeligin
predispozan oldugu mesane tast olgula-

r1 da bildirilmistir.(5)

olgu sunumunda herhangi bir predis-
pozan faktorii olmaksizin dev mesane
tast olan geng, saglikli erkek hastayi,
konuyla ilgili literatiirleri irdeleyerek
paylasmay1 amacladik.

Olgu Sunumu

23 yasinda erkek hasta klinigimize ozellik-
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le efor sonrasi olusan makroskopik he-
matiiri ve ara ara olan suprapubik bol-
gede agr sikayeti ile bagvurdu. Tam id-
rar tetkiki normal olan hastanin direk
iiriner sistem grafisinde (DUSG) me-
sane lokalizasyonunda yaklasik 5,5 cm
boyutunda tagla uyumlu opasite ol-
dugu goriildii (Sekil 1). Uriner sistem
ultrasonografisinde(USG) ise mesane
icerisinde yaklagtk 5,5 cm boyutunda
hareketle yer degistiren, hiperekojen,
golge veren tas izlendi ve tist tiriner sis-
tem normal olarak degerlendirildi (Se-
kil 2). Ozgegmis ve soygecmiste zel-
lik olmayan hastanin anamnez ve fizik
muayenesinde de triner sisteme dair
ozellik yoktu. Hastaya 6ncelikle sistos-
kopi yapild: ve tiretranin ve mesanenin
dogal oldugu goriildii. Takiben sistoli-
totomi ameliyat ile tas tek parca ha-
linde alindi. Tasin buyutu 53x52x43
mm , agirhig ise 102 gr ol¢iildi. Pre-
operatif ve postoperatif 6. ayda yapi-
lan tiroflowmetrik calismada obstruk-
tif paterne rastlanmadi. Kan gazlar
normaldi. Metabolik aragtirma yapilan
hastada, 24 saatlik idrar analizi, kan
biyokimyasi( kalsiyum, fosfor, tirik asit
dahil) ve parathormon degerleri nor-
maldi. Tas analiz sonucu kalsiyum ok-
salat tast olarak rapor edildi. Postope-
ratif 3. ay, 6. ay ve l.yil kontrollerin-
de aktif sikayeti olmayan hastanin tam
idrar tetkiki, DUS grafisi ve iiriner sis-
tem ultrasonografisi normaldi.

Sekil 1: Direk Uriner sistem grafisi

Tartisma

Mesane taslari kedi ve kdpeklerde ¢ok

yaygin olmakla birlikte insanlarda
tiim driner sistem taglarinin %5 ini
olusturmaktadir.(1,6) Genellikle es-
lik eden predispozan faktorler bulu-
nur. BPH, nérojenik mesane, mesa-
ne divertikiilii, kronik bakteriiiri, iist
tiriner sistem taglar1 ve proteinden ve
tuzdan zengin beslenme bunlardan
bazilaridir.(1,2) Cok nadir olmakla
birlikte gebelik de mesane tast olu-
sumunda predispozan faktdr olabil-
mektedir.(5) Obstruktif iiriner sis-
tem bulgularinin sikligi nedeniyle
50 yas tizeri erkeklerde daha sik gé-
riiliirler.(4) Cocuklarda ve genclerde
ise mesane tast varliginda genellikle
altta yatan bir konjenital iiriner sis-
tem anomalisi vardir.(6) Mesane ¢1-
kim obstruksiyonlari, iiriner diversi-
yon, tekrarlayan iiriner sistem enfek-
siyonlar1 mesane tast nedenlerinden
bazilaridir. Ozellikle Proteus Mira-
bilis gibi iireaz (+) bakterilerin var-
liginda idrarda artan pH ve amon-
yum miktari, tas olusumunu kolay-
lagtirmaktadir.(7) Ayrica bakteriyel
enfeksiyonlarda  glikozaminoglikan
tabaka hasariyla kristallerin mukoza-
ya yapismast da kolaylasmaktadir.(8)
Bu yazida paylastigimiz olguda daha
oncesinde iiriner sistem enfeksiyon
oykiisii yoktu ve postop takiplerinde

TOSHEA ECIOREN EGITIM ARASTIRMA HASTANE

40 8mm

bakteriiiri olmadigi gortldii. Ayrica
mesane ¢tkim obstruksiyonu saptan-
madi ve metabolik degerlendirmesi
tamamen dogald1.

Endemik mesane taglarinda genellikle ek

tirolojik patoloji saptanmamakradir.
Ulkemizde de goriilen endemik me-
sane taglari ozellikle cocuklarda go-
riilmektedir. Bu primer mesane tas-
larinin etyolojisi tam olarak bilinme-
mekle birlikee diyetle iligkili oldugu
diisiiniilmektedir.A vitamini eksikli-
ginde ve proteinden fakir beslenenler-
de mesane tast insidansinin artugt gos-
terilmistir.(1,6,9,10)

Klinik olarak genellikle infravezikal obs-

truksiyonu olan hastalarda bu semp-
tomlarin aragtrilmast sirasinda tesa-
diifen fark edilir. Primer mesane tagla-
11 ise sundugumuz olguda oldugu gibi
intermittan ya da siirekli hemetiiri ve/
veya suprapubik agr ile kendini gos-
terebilir. En stk goriilen semptom ise
diziiridir. Ayrica isemede giigliik hat-
ta idrar retansiyonu gelisebilir.(11-12)
Biiyiik mesane taslart nadiren tek ta-
rafli ya da iki tarafli iireterohidronefro-
za neden olabilmektedir.(4,12) Ayrica
bir olguda dev mesane taginin mesane
perforasyonunu takiben ince barsak ve
sigmoid kolon basi nekrozuna yol aca-
rak akut batin tablosuna neden oldugu

bildirilmistir.(13)

194082008
15:22:45
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Sekil 2: Uriner sistem ultrasonografide mesane igerisinde hareketle yer degistiren yaklasik 5,5
cm boyutunda, hiperekojen, golge veren tas

184

Geng Saghkli Erkekte Dev Mesane Tasi: Olgu Sunumu



Journal Of Ankara University Faculty of Medicine 2009, 62(4)

Sekil 3: cikarilan tasin makroskobik gérinimd.

Mesane taglarinin tanist DUS grafi ile ko-
nulabilir, ancak iirik asit taglari ve bazt
olgularda kii¢iik taglarin prostat do-
kusunun arkasinda kalmast nedeniy-
le DUS grafide gozden kagabilirler.
(4) Non-opak taglarin gosterilmesinde
USG daha yararlidir. USG de mesane
icerisinde pozisyonla yer degistiren ve
golge veren opasiteler goriiliir. En ke-
sin tant ise sistoskopidir. Boylelikle es-
lik eden infravezikal bir obstruksiyon
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Sinonasal adenocarcinomas (SAs) are local aggressive tumors and occur in middle and advanced

aged male patients.

A polypoid mass involving to the left nose and paranasal sinuses was determined in endoscopical
examination of a 57-year-old female patient admitting with epistaxis. Punch biopsy revealed a
low grade adenocarcinoma. The mass was totally excised and its histopathological features were
similar to punch biopsy. Glandular epithelium was positive for EMA, CK7, CK19, LMWCK and S-100.
The findings were concordant with a low grade adenocarcinoma originating from sinonasal mu-
cosa. No recurrence was determined 20 months after total excision.

SAs are a heterogenous group of neoplasms characterizing by variable clinical behavior and dif-
ferent epidemiological features. In the differential diagnosis, many tumoral and tumor like lesions
should be considered. The differential diagnosis is very important because of the risk of recur-

rence.

Key Words : Adenocarcinoma, Sinonasal Region.

Sinonazal adenokarsinomalar (SA) lokal agresif timérlerdir ve cogunlukla orta ve ileri yastaki er-

keklerde goraldr.

Burun kanamasi sikayeti ile basvuran 57 yasindaki kadin hastanin endoskopik muayenesinde
sol burun boslugu ve paranazal sinisleri tutan polipoid kitle lezyonu saptandi. Punc biyopsi dii-
stk dereceli adenokarsinoma ile uyumluydu. Kitle total olarak ¢ikarildi ve histopatolojik 6zellikle-
ri pung biyopsininki ile benzerdi. Glanduler epitel hiicreleri EMA, CK7, CK19, LMWCK ve S-100 icin
pozitifdi. Bulgular, sinonasal mukozadan kaynaklanan distik dereceli adenokarsinoma ile uyum-
luydu. Total eksizyon sonrasi 20. ayda hastada niiks gelismedi.

SA degisken klinik davranis ve farkli epidemiyolojik 6zellikler ile karakterli heterojen bir grup ne-
oplazmdir. Ayirici tanida, bir cok tiimor ve tiimor benzeri lezyon hesaba katilmalidir. Bu lezyonlar
arasindaki ayirici tani niiks riski nedeniyle 6nemlidir.

Anahtar Sozciikler: Adenokarsinoma, Sinonazal Bélge.

Tumors of nasal and paranasal sinuses
account for 0.4% of all human neo-
plasms (1). Sinonasal adenocarcino-
mas (SAs) are the third most frequent
malignancies following squamous car-
cinoma and lymphoma, respectively
(1). Dulgerov et al (2) reported that
SAs had a rate of 11.4% in all tumors
of this region. If salivary gland type ad-
enocarcinomas are excluded, SAs can
be broadly classified into enteric and
nonenteric subtypes based on their
histopathological resemblance to in-
testinal and submucosal seromucinous
glands, respectively (3). The World
Health Organization (WHO) classifi-

cation recognizes four major categories
of primary SAs; low grade adenocarci-
noma, papillary adenocarcinoma, in-
testinal type adenocarcinoma (ITAC)
and polymorphous low grade adeno-
carcinoma (4).

SAs are clinically local aggressive tumors
and predominantly occur in middle
and advanced aged male patients. The
ethmoid sinus, maxillary sinus and na-
sal cavity are the most common sites of
origin (1). Nasal obstruction, epistaxis
and rhinorrhoea are the most common
symptoms. Probable effects of some
factors such as wood and leather dust
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are suggested for the development of
SA (1,5). This occupational relation-
ship is valid for especially ITAC and
elderly men are chiefly involved and
ethmoid sinus is the site of origin (1).
Sporadic SAs often affect women and
occur in the maxillary sinus (1).

In here, we present a 57-year-old female
patient with low grade SA that showed
tubulopapillary growth pattern and ar-
gue its differential diagnosis, including
immunohistochemical characteristics,
in accompanying of the literature.

Case history

A 57-year-old female patient was admitted
with intermittent epistaxis from left
nose and nasal obstruction for last 10
days. The patient was a housewife and
the medical history of the patient was
unremarkable. General physical exam-
ination was normal and there was no
abnormal finding of hemogram and
blood chemistry. In the endoscopical
view of nose and paranasal sinuses, a

polypoid mass originating from the

ostium of sphenoid sinus and at the
posterior of lower concha was deter-
mined. The polypoid lesion extended
to nasopharynx.

Histopathological findings

Punch biopsy revealed a polypoid lesion

consisting of very crowded glandular
structures with back to back pattern.
Most glands had papillary structures
(Figure 1A). Although cytologically
bland and uniform appearance was
dominant, nucleomegaly and mild
pleomorphism were noticed in some
areas. Lining epithelium of the glands
was columnar or cuboidal with rare
intraepithelial cyst formations Mitosis
was very rarely observed. The nuclei
with inconspicuous nucleoli were ba-
sally located (Fig. 1B). Elongated and
distorted glandular structures resem-
bling stromal invasion were noticed
in the central of the lesion (Fig. 1C).
On the basis of these findings, we di-
agnosed the case as a low grade adeno-
carcinoma originating from sinonasal

#

Figure 1 A: Polypoid tumoral lesion consisting of crowded tubulopapillary structures with
back to back pattern (HE, X10). Inset shows a more crowded area of glands in the tumoral

lesion.

Figure 1 B: Intraepithelial microcysts (arrow heads) in the lining epithelium of tubulopapillary

structures (HE, X20).

Figure 1 C: Stromal invasion area consisting of distorted glandular structures (HE, X20).
Figure 1 D: Intraluminal and intracystic material positive with alcian blue in pH2.5 (Periodic

acid Schiff-alcian blue, X30).

mucosa and favored total excision of
the mass. The histopathological find-
ings of resected polypoid mass were
similar to those of previous punch bi-
opsy. Polypoid lesion was covered with
respiratory type epithelium. More ad-
vanced cytological and architectural
atypia were not determined according
to previous punch biopsy.

Histochemical and immunohisto-

chemical findings

Cystic dilated glands and microcysts were

filled by deep blue staining material
with Periodic acid-Schiff (PAS)-Alcian
blue (AB) at pH 2.5 (Fig. 1D). This
material was diastase resistant and
showed a weak staining with mucicar-
men. Histochemical findings pointed
out acidic type mucin. The features of
antibodies used in the current study
and the immunohistochemical results
are shown in Table 1. Glandular epi-
thelium for EMA, CK7, CK19, LM-
WCK and S-100 was focally positive
(Fig. 2). Covering respiratory epitheli-
um showed also focal staining for CK7
and CK19.

All these findings were concordant with a

low grade adenocarcinoma originating
from sinonasal mucosa. After the diag-
nosis, the patient is closely followed-
up with routine clinical, endoscopical
and radiological examinations. No re-
currence was determined 20 months
after total excision.

Discussion

SAs are a heterogenous group of neoplasms

characterized by variable clinical be-
havior and different epidemiological
features. SAs, especially the group of
low grade adenocarcinoma have been
poorly characterized from the histo-
pathological point of view (5). Basic
histopathological features of low grade
SAs are cystically dilated glands and
tubulopapillary structures lined by
bland cuboidal and/or columnar epi-
thelial cell with intraepithelial cyst for-
mation. In our case, all these findings
were present and a focus of nuclear/ar-
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SN
Figure 2: Focal c

W

toplasmic staining for LMWC

and X40, respectively).
Diffuse membranous positivity with EMA (C) on the lining epithelium (AEC, X20).

Abbreviations: HE; hematoxyline-eosin, LMWCK; low molecular weight cytokeratin, CK; cyto-

K (A), CK

7 (B), CK 19 (D) and S-100 (E) on the
lining epithelium of tubulopapillary structures. Pseudostratified epithelium covering the surface
of polypoid tumoral lesion shows also cytoplasmic staining for CK 19 (D), (AEC, X40, X20, X20

keratin, EMA; epithelial membrane antigen, AEC; amino ethyl carbazole.

papillary configuration may be very
similar to low grade SAs. However,
distinction between these is very im-
portant because ITACs have an aggres-
sive behavior characterized by repeated
local recurrences and poor outcome
(7). However, low grade SAs have a
more indolent clinical course (4). Im-
munohistochemically, some distinc-
tive characteristics may be suggested
for the differential diagnosis. CK7
and CK20 antibodies may be useful
for this aim. CK7+/CK20- immuno-
phenotype is the phenotype of normal
upper respiratory mucosa. Low grade
SAs show also this immunopheno-
type. CK7-/CK20+ immunopheno-
type shows intestinal differentiation
and this phenotype is seen in sinonasal
ITACs (8). In our case, both of histo-
pathological and immunohistochemi-
cal findings favored to low grade SA.
Immunophenotype of our case was
CK7+/CK20-. In addition, other epi-
thelial markers (LMWCK, EMA and
CK19) and S-100 were also positive in
the present case, while neuroendocrine

markers, p53, c-myc, CA19-9, CD10

chitectural atypia favoring the stromal
invasion was also noticed. Intralumi-
nal spaces and intraepitelial microcysts
were filled with positive material for
diastase resistant PAS, AB at pH 2.5
and mucicarmine. Intraluminal mate-
rial was acidic type mucin. Similar his-
tochemical findings were reported by

Skalova et al (4) and Franchi et al (6).

Sinonasal ITACs and low grade SAs
have some similar histopathological
features. The distinction between low
grade SAs and ITACs may be easy in
many cases. Evident nuclear pleomor-
phism and architectural characteristics
reminiscent of a colonic neoplasm are
very helpful for this discrimination.

But, especially low grade ITACs with

and CEA were negative. Some authors
have reported that expressions of p53,
c-myc and CA19-9 have been found
in malignant tumors of salivary gland
and other organs (especially gastroin-
testinal tract) more commonly than
their benign counterparts or lesions
(9, 10). However, some myoepithelial

markers (such as alpha-SMA, CD10)

Table 1: The features of the antibodies and the results of immunohistochemical staining.

Antibodies Clone Dilution Result

CK7 Clone OV-TL 12/30 1/200 Focally positive
CK19 Clone BA17 1/50 Focally positive
CK20 Clone Ks20.8 1/50 Negative
LMWCK AE1 1/200 Focally positive
EMA GP1.4 1/1000 Diffusely positive
NSE E27 1/200 Negative

ChA Clone SP12 1/200 Negative

Synp Polyclonal 1/300 Negative

CEA COL-1 1/100 Negative

p53 D07 1/100 Negative

S-100 Polyclonal 1/200 Focally positive
SMA Polyclonal 1/100 Negative

CD10 56C6 1/60 Negative
CA19-9 121SLE 1/100 Negative
c-myc 9E10 1/60 Negative

Abbreviations: CK; cytokeratin, LMWCK; low molecular weight cytokeratin, EMA; epithelial

membrane antigen, NSE; neuron specific enolase, ChA; chromogranin A, Synp; synaptophy-

sin, CEA; carcino embryonic antigen, SMA; smooth muscle antigen.

showed stronger staining in benign
myoepithelial cells surrounding the
malignant epithelial cells than those
surrounding benign cells in salivary
gland (11). Our case was negative for
all of these antibodies.

The differential diagnosis of low grade SAs
includes also columnar cell papilloma
(Schneiderian papilloma) and poly-
morphous low grade adenocarcinoma
of minor salivary glands. Columnar
cell papilloma has several histological
features similar to those of low grade
SAs, such as cytologically bland ap-
pearance, epithelium with eosinophil-
ic staining cytoplasm, intraepithelial
microcysts containing mucin, regular
simple papillary structures. The dis-

Resit Dogan Késeoglu, ibrahim Aladag
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tinguishing features of papilloma in-
clude stratified epithelium and lack of
true glandular formation. However, a
characteristic feature of low grade SAs
is a true stromal invasion (4). Another
important  differential diagnosis is
polymorphous low grade adenocarci-
noma of minor salivary glands in the
sinonasal tract (12). This neoplasm is
cytologically uniform and bland but
it shows considerable morphological
variability, frequent perineural inva-
sion and clinically more aggressive
behavior. Mucin production is not
present. True stromal invasion and
mucin production were present in our
case. However, co-expression of CK7
and CK19 was remarkable in the pres-
ent case. CK19 is more frequently
positive in salivary gland tumors. This
may point out to a mixed origin of
the present tumor at the level of im-
munophenotype. Another differential
diagnosis is papillary cystic variant of
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SURGICAL SCIENCES / CERRAHI BILIMLER

Case Report / Olgu Sunumu

Massive Inguino-Scrotal Urinary Bladder Herniation

Masif inguinoskrotal Mesane Herniasyonunu

Osman Raif Karabacak’, Alper Dilli?, idil Glines Tatar?, M.Nurettin Sertcelik’

' S.B. Diskapt Yildirim Beyazit Egitim ve Arastirma Hastanesi 1. Uro-

loji Klinigii Massive urinary bladder herniation is an uncommon condition. A 65-year-old obese man was ad-
25}3;_/3K‘I§’<{’{’_' Yildirim Beyazit Egitim ve Arastirma Hastanesi Rad- mitted to our hospital complaining of dysuria, urinary frequency, urgency, two phased urination,
yoloji Klinigi

recurrent urinary tract infection and a large scrotal mass. The patient was investigated with intra-
venous pyelography (IVP), cystography and computed tomography (CT). A big mass of inguinal
hernia consisting of a part of the urinary bladder and propagating to scrotum was detected. The
hernia was explored, the herniated part of the bladder was retracted and repositioned, fascial de-
fect was repaired. This case emphasizes that patients who complain of two phased urination and a
scrotal mass should be evaluated carefully since bladder can be herniated to scrotum. Otherwise,
patients going through operation for inguinal hernia may cause suprises for the surgeon.

Key Words : Bladder; Hernia; Scrotum; IVP, CT

Masif mesane herniasyonu nadir goriilen bir durumdur. 65 yasindaki obez erkek hasta diziiri, sik
idrara cikma, ani ve siddetli idrar yapma istedi, idrar sonrasi yeniden idrara ¢cikma ve Uriner infek-
siyon yakinmalari ile klinigimize basvurdu. Hastaya intravenéz piyelografi (IVP), sistografi ve bil-
gisayarli tomografi (CT) yapilararak durumu degerlendirildi. incelemeler sonunda mesanenin bir
bolimi de iceren ve skrotuma uzanan buytik bir inguinal herni kitlesi tesbit edildi. Operasyon ile
herniye olan mesane parcasi retrakte edilip repozisyon saglandi ve herni gelisen defekt onarildi.
Bu olguile, iki fazliidrar yapma ve skrotal kitle sikayeti olan hastalarin degerlendirilmesinde mesa-
ne herniasyonunun akilda tutulmasi gerektigi vurgulanmaktadir. Aksi taktirde inguinal herni ne-
deni ile operasyona alinan hastalar cerrah icin stirprizlere neden olabilir.

Anahtar Sozclikler: Mesane; Herni; Skrotum; IVP; BT

Urinary bladder herniation into the ingui-
nal canal or scrotum is a rare condition.

our hospital complaining of dys-
uria, urinary frequency, urgency, two

Basvuru tarihi: 05.04.2010 - Kabul tarihi: 24.06.2010

iletisim

Uz.Dr.Alper DILLI

S.B. Digkapi Yildinm Beyazit Egitim ve Arastirma Hastanesi
Radyoloji Klinigi

Tel 1031232600 10-160

E-Posta Adresi: alperdilli@yahoo.com

It is reported to be present in %0.5-3
of all inguinal hernias (1). The herni-
ated portion of the bladder is usually
small and asymptomatic, therefore it is
usually recognized incidentally. Mas-
sive herniation is even more uncom-
mon and it is called scrotal cystocele.
Since inguinal hernia has a risk of en-
trapment and necrosis, early diagnosis
and treatment is essential to prevent
the need of emergent exploration (2).
In this report we describe the clinical
and radiologic findings of a massive
inguino-scrotal urinary bladder herni-
ation as well as the surgical approach.

Case Report

A 65-year-old, obese, smoker (a packet/a

day), male patient was admitted to

In

phased urination, recurrent urinary
tract infection and a large scrotal mass.
Prostate gland was small and was felt
benign on rectal examination. Urine
culture, urine analysis, blood bio-
chemistry were in normal limits. Pelvic
ultrasonography was not helpful due
to obesity of the patient and difficulty
in obtaining a full urinary bladder. In-
travenous pyelography (IVP), cystog-
raphy and computerized tomography
(CT) revealed a large inguinal urinary
bladder hernia filling the hemiscrotum
(Fig. 1). In postvoiding cystogram the
herniated bladder was full and the

neck of the hernia was 0.5 cm.

cystoscopy the uretheral orifice was
seen in normal localization and the
neck of the hernia was localized on the
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Hernia sac

Figure 1: Preoperative images (A) Herniation of the bladder into the right inguinal canal is seen in intravenous pyeloraphy image (B) The herni-

ated part of the bladder is seen in inguinal canal in contrast enhanced axial pelvic computurized tomography image

right side. Operation was performed
with a suprapubic incision. During
inguinal exploration a bladder hernia-
tion from hasselbach triangle to scro-
tum was seen. After the herniation
neck dissection, bladder was retract-
ed and repositioned. There were no
complications related to surgery. The
patient was discharged on the post-
operative fifth day. For the follow-up
of the patient an IVP was performed
one month after the operation which
showed that the localization and the
shape of the bladder were normal (Fig.
2).The patient didn’t have an urologi-
cal complaint for a long period. But
in the third year, lung cancer was di-
agnosed and the patient died after six
months.

Discussion

Bladder may herniate into the inguinal
canal or scrotum. It’s usually named
‘scrotal cystocele’. This situation is an
acquired pathology. Etiological fac-
tors include urinary bladder outlet ob-
struction (benign prostate hyperplasia,
uretheral stricture, prostatitis), loss of
bladder tonus and obesity in elderly
males. Herniation of the bladder may
be evaluated as the part of a ventral,
obturator, peritoneal or ischiorectal

As

hernia (3). Some authors classify the
bladder hernia according to peritone-
um. These types are paraperitoneal, in-
traperitoneal and extraperitoneal her-
nia and paraperitoneal type is the most
common type (4). There are also some
authors that classify the bladder hernia
according to its relationship with in-
ferior epigastric artery (direct-indirect
hernia) .The direct type is medial to
the inferior epigastric artery, indirect
type is in the lateral epigastric artery.
Our patient’s herniation was extraperi-
tonal direct type.

most of the blad-
der herniations are
small, they are usu-
ally asymptomatic.
In this case, the pa-
tient admitted to
hospital complained
of scrotal mass,
double phase mic-
turation and recur-
rent infection. Two
phased urination is
specific for massive
herniation (5). First
the patient evacu-
ates his bladder, and
afterwards evacuates
the hernia in scro-
tum with manual

compression. Our patient had com-
plaints like double phase micturation,
urinary infection and dysuria.

Diagnosis of bladder hernia is made by

physical examination, ultrasonogra-
phy, intravenous pyelography (IVDP),
cystography, computerized tomogra-
phy (CT) and cystoscopy. Cystogra-
phy is an important method for the
diagnosis. The diagnostic triad for IVP
is suggested by Liebeskind as lateral
displacement of the distal one third of

Figure 2: Postoperative intravenous pyelography image shows
normal bladder
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one of the ureters, incomplete visual-
ization of the base of the bladder and
existance of a small bladder (6). CT
shows all the details of herniation and
is more informative than cystography
(7). As bladder herniation is gener-
ally small and asymptomatic, there is
no need for treatment. But in patients
who have complaints, a surgical opera-
tion is needed. The surgery of hernia
can be done in two ways which are re-
positioning and resection. Reposition-
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