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Hip and Knee Osteoarthritis: An Overview

Kalca ve Diz Osteoartriti: Genel Bir Bakis

Ahmet Aslant*

1.Alanya Alaaddin Keykubat University, Department of Orthopedic surgery, School of Medicine, Antalya, Turkey

ABSTRACT

Osteoarthritis (OA) is currently the most common musculoskeletal disease
causing significant pain, disability and socioeconomic costs worldwide. It primarily
affects weight-bearing joints such as the knees and hips. It is the leading cause of
disability in older adults causes pain, loss of function and impaired quality of life.
The etiopathology of OA is complex and multifactorial with genetic, biological and
biomechanical components. OAwas previously thought to be simply a "wear and tear"
disease predominantly associated with aging, and mechanically driven. However, it is
now known that it is a much more complex process including mechanic, inflammatory
and metabolic factors. Most clinical studies of hip and knee OA have focused
primarily on improvement in pain and joint function. Current treatment methods do
not seem to be sufficient to stop the course of OA, and functional outcomes may be
poor in despite of all treatment modalities. The focus is so now on disease prevention
and early OA treatment.

Key Words: Hip, Knee ,Osteoarthritis

0z

Osteoartrit (OA) su anda diinya ¢apinda énemli bir agri, sakatlik ve sosyoekonomik
maliyete neden olan en yaygin kas-iskelet hastaligidir. Oncelikle dizler ve kalgalar
gibi agirlik tagiyan eklemleri etkiler. Yasl eriskinlerde onde gelen sakatlik nedenidir ve
agriya, islev kaybina ve yasam kalitesinin diismesine neden olur. OA etyopatolojisi,
genetik, biyolojik ve biyomekanik bilesenlerle karmasik ve gok faktorlidtr. OA 6nceleri
agirlikli olarak yaslanmayla iligkili ve mekanik olarak yonlendirilen basitce bir "aginma
ve yipranma" hastaligi oldugu dusindliyordu. Ancak inflamatuar ve metabolik
faktorlerden olusan ¢ok daha karmasik bir siire¢ oldugu artik bilinmektedir. Kalga
ve Diz OA'si ile ilgili cogu klinik ¢calisma, esas olarak agri ve eklem fonksiyonundaki
iyilesmeye odaklanmistir. Mevcut tedavi yontemleri OA gidisatini durdurmakta yeterli
gozikmemektedir ve tedaviye ragmen fonksiyonel sonuglar kétii olabilmektedir.
Dolayisiyla artik, hastaligi 6nleme ve erken osteoartrit tedavisine odaklaniimaktadir.

Anahtar kelimeler: Kalga, Diz, Osteoartrit
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Osteoarthritis (OA) is currently the most
common musculoskeletal disease causing
significant pain, disability and socioeconomic
costs worldwide. It primarily affects weight-bearing
joints such as the knees and hips. It is the leading
cause of disability in older adults causes pain,
loss of function and impaired quality of life [1-3].
Pathologically; osteoarthritis (OA) is a progressive,
degenerative disease characterized by focal
deterioration of synovial and articular cartilage,
cyst, sclerosis, osteophyte formation in subchondral
bone, and alterations in all involved joint structures
[4,5]. Chronic overload and impaired biomechanics
of the joint lead to destructive modifications in
synovial tissue, subchondral bone metabolism
and articular cartilage. This causes clinical pain,
stiffness, swelling, loss of motion, and functional
disability in the affected joint [2,6]. <

Theetiopathology of OAis complexand multifactorial
with  genetic, biological and biomechanical
components. OA was previously thought to be

simply a "wear and tear" disease predominantly
associated with aging, and mechanically driven.
However, it is now known that it is a much more
complex process including mechanic, inflammatory
and metabolic factors. More recent investigations
have identified numerous other factors and
pathogenesis that contribute to the onset of OA
[1,2].

In the pathogenesis of OA; synovial fluid analyzes
have shown that proteolytic enzymes, reactive
oxygen radicals and lipid peroxidation have
harmful potentials [4,7]. In addition, increases in
proinflammatory cytokines, particularly IL-1, TNF,
and IL-6, have been shown to play a significant
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role in the synovial fluid and synovial membrane
[8]. There are many modifiable and non-modifiable
risk factors for OA like: genetic predisposition,
age, obesity, metabolic syndrome, previous joint
injuries, lifestyle factors, and female gender [2].
Injuries involving the joint, such as anterior cruciate
ligament and meniscus injuries, may contribute to
the development of OA [9,10].

The goal of the treatment of OA is to prevent
damage to cartilage and other structures, to reduce
pain, to preserve existing joint range of motion, and
to reduce secondary functional failures [4,11]. For
this purpose, lifestyle modifications, analgesics,
nonsteroidal anti-inflammatory drugs, physical
therapy agents and various intra-articular injections
were defined, and surgical interventions were
recommended for patients who did not benefit from
these treatments. These treatment options can be
applied alone or in combinations, and guidelines
have been advanced in this regard [2,4,11]. Intra-
articular injections are often glucocorticoids (GC)
and hyaluronic acid (HA). Clinical experience has
shown that GCs are very useful in the treatment
of OA exacerbations, but they do not alter the
underlying process and may have some side effects
[4,5]. Intra-articular HA injection; by normalizing the
elasticity and viscosity of the synovial fluid, it can
contribute to tissue regeneration while improving
its protection, lubrication and shock-absorbing
effects. Therefore, it is effective in reducing pain
and improving joint function [4,5,11]. Tenoxicam
has been indicated as another cost-effective intra-
articular injection treatment option [11].

Some treatments can be combined. It has been
reported that arthroscopic debridement is beneficial
in cases with knee OA in appropriate indications.
Furthermore intra-articular HA applications can
improve the effectiveness of treatment, and oral
vitamin E combinations may be beneficial in
relieving symptoms [4]. However, it is stated that
low and high molecular weight HA preparations
are not superior to each other in decreasing the
symptoms of OA [12]. Total or unicondylar knee
replacement surgeries are successful treatment
methods for pain relief, especially for patients with
severe knee pain and advanced joint degeneration
and destruction who do not respond to conservative
treatments [13]. On the other hand, many new
treatments such as nerve blockage, mesenchymal
stem cell injections and platelet-rich plasma

injections are under investigation [2,5].

Most clinical studies of hip and knee OA have
focused primarily on improvement in pain and
joint function. Current treatment methods do not
seem to be sufficient to stop the course of OA,
and functional outcomes may be poor in despite
of all treatment modalities. The focus is so now on
disease prevention and early OA treatment. There
is currently an unmet demand for further research
into the pathogenesis of OA as well as its course
and treatment. However, advances in both imaging
and biochemical markers offer potential outcome
measures for diagnosis and new treatments [1,3].
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Assessment of femoral notch morphology in male patients
with anterior cruciate ligament injury: an MRI study

On Capraz Bag Yaralanmali Erkek Hastalarda Femoral Centik Morfolojisinin Degerlendirilmesi:
MRI Calismasi

Ayse Serap Akgiin', Aybars Tekcan?*
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ABSTRACT

Aim: The objective of the present study was to evaluate the femoral notch type,
notch width index (NWI), notch angle (NA) and a angle in patients with ACL injury and
compare with nonathletic male population, using magnetic resonance imaging (MRI).
Methods: 79 patients with complete ACL tear and 80 patients as control group (aged
19-43 years) who had knee MRI were evaluated. NWI, NA measurements and notch
shape were evaluated on axial fat-saturated proton-weighted sequences. Femoral
notch shape was classified as A, U and W types.

Results: A statistically significant association was found between notch type, NWI,
NA and ACL injury (p<0,001). Type A notch in the ACL-injured group (79.75 %) was
significantly higher than the control group (24%). NWI was lower in patients with ACL-
injured group than in control group (0.249 + 0.020 vs 0.281 + 0.022) Notch angle
was lower in patients with ACL-injured group than in control group (47.15 ° + 5.63 °
vs 50.73 ° + 5.44°). A significant association between stenotic notch type A and NWI
(p <0,001). The a angle was lower in patients with ACL-injured group than in control
group but it was not statistically different (41.9 © £2.79 °vs 42.06 ° +2.53 °; p= 0.978).
Conclusion: This study showed that however low NWI, NA values are a risk factor
for ACL injury, the strongest predictive factor was stenotic femoral notch type A. a
angle had no significant correlation in ACL injury.

Key Words: Anterior cruciate ligament, femoral notch type, intercondylar notch angle,
magnetic resonance imaging
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Amag: Bu calismanin amaci, sporcu olmayan, erkek, 6n capraz bag (OCB)
yaralanmali hastalarda femoral centik tipi, gentik genislik indeksi (NWI), gentik agisi
(NA) ve a agisini manyetik rezonans gorintiileme (MRI) kullanarak degerlendirmek
ve karsilagtirmaktir.

Yontemler: Komplet OGB yirtigi olan 79 hastanin ve 80 hastalik kontrol grubunun
(19-43 yas arasi) diz MRI gorinttileri degerlendirildi. NWI, NA olgiimleri ve gentik
sekli, eksenel yaga doymus proton adirlikli sekanslar tzerinden degerlendirildi.
Femoral gentik sekli A, U ve W tipleri olarak siniflandirildi.

Bulgular: Centik tipi, NWI, NA ve ACL yaralanmasi arasinda istatistiksel olarak
anlamli bir iligki bulundu (p<0,001). OCB yaralanmali grupta; A tipi gentik (%79.75),
kontrol grubundan (%24) énemli 6lglide daha yiiksekti. OCB hasarli grupta NWI
kontrol grubuna gore daha diistikti (0.249 + 0.020 vs 0.281 £ 0.022). Centik agisi
OGCB hasarli grupta kontrol grubuna gére daha diistiktii (47.15° + 5.63 ° vs 50.73° +
5.44°). Stenotik gentik tipi A ile NWI arasinda anlamli bir iliski mevcut idi (p <0,001).
OCB yaralanmali hastalarda a agisi kontrol grubuna gére daha diisiiktii ancak
istatistiksel olarak fark yoktu (41.9 °© +2.79 °vs 42.06 ° +2.53 °; p= 0.978).

Sonug: Bu calisma, diisiik NWI, NA degerlerinin OGB yaralanmasi igin bir risk faktoril
gibi goriinse de, en giglii predikiif faki6rin stenotik femoral gentik tip A oldugunu
gostermistir. a agist OCB yaralanmasinda anlamli bir korelasyon gostermemistir.

Anahtar Kelimeler: On capraz bag, femoral gentik tipi, interkondiler gentik agisi,
manyetik rezonans gorintileme
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INTRODUCTION

nterior cruciate ligament (ACL) is an important
Astabilizer of the most common injured knee
joint. Approximately 70% of ACL injuries are
non-contact and occur during a sudden change
of footsteps or when an athlete slows down [1].
Previous studies have shown that ACL injuries and
ACL deficiency lead to articular cartilage damage,
chronic knee instability and early secondary
osteoarthritis [2].

Multiple intrinsic and extrinsic predisposing
factors such as biomechanical abnormalities,
neuromuscular deficits, hormonal change and
environmental factors may be effective in ACL
injury. In many studies, the association between
the risk of increased ACL damage and anatomical
features of the knee has been shown [3]. These
anatomic risk factors are factors such as knee and
general joint laxity, knee geometry (intercondylar
notch, tibial slope), ACL volume and body mass
index. Although intercondylar notch morphology
has been investigated with different imaging
modalities, their results are contradictory.

Although the number of ACL injuries is lower in
women than in men, the prevalence of ACL injuries
in women is significantly higher than in men. This
difference can be explained by the anatomical
differences between women and men. Therefore,
studies on risks should be evaluated in separate
groups [4].

In this study, non-athlete male patients with acute
complete ACL injury were included to eliminate
anatomical differences. The aim was to evaluate
the femoral notch type, notch width index (NWI),
notch angle (NA) and alpha ‘a angle’ components
in these patients and to determine the most
valuable risk factor among them.

MATERIALS AND METHODS

Ethical approval was obtained from the ethics
committee of the health institution where the
study was conducted (N0:266/04.05.2018). Male
nonathletic adult patients who were referred to
our radiology department with clinical diagnosis
of ACL injury between May 2016 and May 2018,
were retrospectively evaluated. Patients whose
history of swelling or pain started as a result of

a trauma to the knee or sports injury within three
weeks were included in the study. On physical
examination, anterior drawer tests were positive
in all patients. Inclusion criteria were defined as
follows: (1) Male patients (2) Skeletal maturity >
18 years old (3) History of knee pain with sports
injury or trauma in the last 3 weeks (4) no previous
surgery (5) entire sequences are obtained and all
images are clearly monitored. Exclusion criteria:
1- Female patients 2- Skeletal immaturity < 18
years old. 3- Any other ligament injury history 4-
High energy trauma history 5- Fractures or tumors
involving articular surfaces 6- Radiologic findings
of osteoarthritis [5,6] (because of the effect on
reducing NWI) 7- Partial ACL tear.

Physical examination and MR images of the
control group patients were entirely normal. We
selected 159 cases, 79 patients and 80 controls
and our institutional review board approved the
study.

All MR sequences were performed with a 1,5
Tesla scanner (MAGNETOM, Siemens, Erlangen,
Germany) while the knee in the extension position.
The regular knee MRI procedures in our hospital
were includes: Axial proton density fat-saturated
(PDFS): TR 4240 ms, TE 41ms, 160 mm FOV,
slice thickness: 4 mm, sagittal T1-weighted: TR
606 ms, TE 9,4 ms, slice thickness: 4 mm and
coronal T1-weighted: TR 471ms, TE 9.4 ms,
slice thickness: 4 mm, Sagittal PDFS: TR 3540
ms, TE 31 ms, slice thickness:3 mm, Coronal
PDFS: TR 3280 ms, TE 20 ms, slice thickness: 4
mm. The images were evaluated by a radiologist
with 9 years of experience in musculoskeletal
MRI, who had no knowledge of the patients’
age, gender, type of trauma, medical history and
physical examination findings, by using Picture
Archiving and Communication System (PACS,
General Electric, Chicago, IL, USA). Complete
ACL tear was determined in sagittal fat-saturated
MRI images. While the patients without ACL
injury constituted the control group, those with
complete ACL injuries constituted the study group.
Complete tears of ACL were diagnosed based on
the presence of non-visualization of normal intact
fibers of the ACL.

Axial fat-saturated proton-weighted sequences
were selected for femoral NWI measurement and
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morphology evaluation. The femoral notch shape,
described by Van Eck et al., was classified as type
A, type U and type W [7]. Type A is the stenotic
form that appears narrow from the middle to the
apex. Type U also has a wider contour on the top
than type A. In Type W, femoral notch has two
apices of the notch roof and wider than type U
(Figure 1) [7,8].

Fig.1. Axial PD (Fat Sat) MRI demonstrating femoral notch shapes; type
A, type U and type W.

NWI was measured as described by Domzalski et
al. [9]. NWI was determined by the ratio between
central notch width and intercondylar width at the
level of popliteal groove. The values above 0.270
or more were considered normal and less than
0.269 was stenotic (Figure 2A).

The angle of the notch was defined as the line
from the top of the intercondylar notch to the
most inferior edge of the notch at the medial and
lateral condyles (Figure 2B). Last, a angle was the
angle between the longitudinal femoral axis and
the Blumensaat line (BL) measured as described
Fernandez et al. [10] (Figure 3). The same
radiologist evaluated all MRI examinations twice,
at two different sittings spaced three weeks apart.

Statistical Analysis

The statistical analysis was done by using the
SPSS® version 17 (IBM Corp., Armonk, USA).

Mean, standard deviation, median and minimum-
maximum values were used to present descriptive
analyses. Independent samples t-test was used for
comparisons between the two normally distributed
independent groups. Non-normally distributed
variables were analyzed using the Mann-Whitney
U test. The measurement data was analyzed
using the Spearman Correlation test. Risk factors
for ACL rupture were evaluated by binary logistic
regression analysis. Odds ratios (ORs) and their
95 % confidence intervals (Cls) were estimated.
P-values < 0.05 were evaluated as statistically
significant results.

Fig. 2. A) Axial PD (Fat Sat) MRI demonstrating measurement of
femoral NWI. A Femoral notch width B Intercondylar width. NWI= A/B,

B) Axial PD (Fat Sat) MRI demonstrating notch angle measurement.

Fig. 3. Sagittal PD (Fat Sat) MRI image demonstrating a angle

measurement.

RESULTS

The mean age of patients was 30.5 +5.69 (range
19-43 years) and there was no statistical difference
in age between groups. The comparison of notch
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type, NWI, notch angle and a angle values among
patients with ACL injured group and control group
are summarized in Table 1. The coefficient of
variation was < 10% for intraobserver analysis’s.

Table 1. Comparison of NWI, NA, K angle and type of notches between
the ACL-injured Group and Healthy Group

ACL injury Control P
Mean +s.d. | Median | Mean +s.d. | Median
NWI 0.249 £ 0.02 | 0.251 0.281+ 0.282 <0.001"
0.022
NA 47.15£5.63 | 47.00 50.73+5.44 | 51.00 <0.001*
o angle | 41.97+2.79 | 42.00 42.06+2.53 | 42.00 0.978>

TypeA 63 (79.75) 24 (30.00)
TypeU 16 (2025) 56 (70.00)

<0.0013

"Independent t test 2Mann-Whitney U Test *Chi-square Test (instead of

mean * s.d, n/% ratio is given)

In the control and patient groups, one patient
each had notch shape type W. Type W and type
U numbers are combined because type w is very
small and close to type U. A statistically significant
association was observed between notch type
and ACL rupture (p<0,001). Type A notch rate
was 79.75% in the ACL damaged group. It was
significantly higher than the control group (24%).
Type A ratio in the ACL-damaged group was 3.93
times higher than the type U ratio. NWI and NA
values were statistically different between patients
with ACL-damaged group and control group. NWI
was lower in patients with ACL-damaged group
than in control group (0.249 £ 0.020 vs 0.281 %
0.022; p <0,001). NA was lower in patients with
ACL-injured group than in control group (47.15°
5.63 ° vs 50.73 ° £ 5.44°; p <0,001). Notch angle
cut off value was determined as 49.5° (sensitivity
%67.09 and specificity %61.25).

The stenotic notch type A and NWI had a significant
cooperation. The NWI measurements of type A
is lower than that of notch type U (0.254 + 0.024
vs 0.278 £ 0.023; p <0,001). Notch stenosis was
found in 90 patients (56.6 %). Stenotic type A
notch was observed in sixty-six (73.33 %) of these
patients (Table 2). This 66 people (73,33%) were
type A and 24 people (26,67%) were type U with
NWI less than 0,269. Similarly, there is a strong
partnership between stenotic notch type A and
NA. NA measurements of type A is lower than that
of type U (47.55°+ 543 °vs 50.64°+5.82° p
<0,001). The a angle was lower in patients with

ACL-injured group than in control group but it was
not statistically difference (41.9 © £2.79 °vs 42.06
°+2.53 °; p=0.978).

When the factors affecting ACL injury were
examined by regression analysis, it was shown
that the strongest connection was associated
with the notch type and it was determined that the
probability of rupture in A-type notches increased
8.13 times (% 95 G.A. = 3.84-17.301) (Table 3).

Table 2: Correlation between NWI and notch type (p<0,001)

NWI<0.269 NWI=0.270

n % n %
Type A 66 (73,33) 21 (30,43)
Type U 24 (26,67) 48 (69,57)

Table 3. Binary logistic Regression Analysis to determine the factors

affecting ACL injuries

Factor Coefficient | Std. Odds | %95 CI P
(B) Deviation | Ratio | Min. Max.

Type A | 2.096 0.385 8.134 |3.824 | 17.301 | <0.001
Notch 0.095 0.035 1.099 | 1.026 1.178 | 0.007
angle
aangle | -0.058 0.072 0943 |0.819 | 1.086 | 0.419
Constant | -3.0926 3.226 0.045 0.338

CI: Confidence interval
DISCUSSION

Our study showed that NWI was significantly
smaller in patients with ACL injury, than in the
healthy ACL group. Subjects with an ACL tear
also showed to have stenotic form of notch and a
smaller femoral notch angle. On the other hand,
increased a angle was not associated with the risk
of ACL tear. In our study, stenotic type A notch
shape had the greatest risk of ACL injury.

Van Eck et al. and Sutton et al. reported that
type A shape of femoral notch was easy to affect
notch stenosis in ACL ruptured patient [7,11]. In
addition, Sutton et al. showed that the A-type ratio
in women was greater than in men. Al-Saeed et al.
reported that type A patients had a higher risk than
other types [8]. In the study of Basukala et al., 30%
of the patients with U type notch had ACL rupture,
on the other hand, 74% of the patients with A-type
notch had rupture [12]. Shen et al. compared 125
patients who underwent ACL reconstruction and
125 patients without ACL rupture. They found that
there is no significant difference in notch shape
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[13]. Huang et al. compared 61 patients who
underwent ACL reconstruction with a 78-patient
control group. They found no significant difference
about notch shape [14]. In our study, we found that
type A in the ACL injured group was 3.93 times
higher than type U, and type A was higher in the
ACL injured group than the non-injured matched
controls.

NWI has been measured on x-ray, CT, and
MR images in several studies. Souryal et al.
measured NWI using tunnel view radiographs and
reported smaller NWI measurements in the ACL-
ruptured group with male and female population
[15]. Since MRI provides easier, faster and
repeatable evaluation, many studies have used
MRI to measure NWI but no clear NWI cut-off
value could be found to detect notch stenosis.
Uhorchak [16], LaPrade [17], Domzalski [9] and
Souryal et al. [15] determined 0.18, 0.19, 0.27,
0.2, respectively. Basukala et al. NWI cut off
value was taken as 0.27 in their study. While NWI
decreased in 40% of the group with ACL injury,
it was 13% in the group without ACL injury. This
was statistically significant. On the other hand,
40.67% of the group with ACL injuries had narrow
NWI while 59.32% had wide NWI [12]. Huang et
al. found that the NWI was significantly smaller
in both axial and coronal MR images in the ACL
damaged group compared to the control group
[14]. Furthermore, Shen et al. found smaller NWI
in ACL injured group. The cut off value of NWI was
determined as 0.252 [13]. In contrast, Van Diek
et al. and Vrooijink et al. reported in their studies
with both male and female population that NWI is
unrelated to ACL rupture [18,19].

Bouras et al. showed a significant relationship
between NWI and stenotic notch type A but no
correlation was found between NWI and ACL
rupture in female ACL-injured population [20].
In our study in ACL-injured group, NWI was
statistically lower than the controls. In stenotic
type A group, NWI values were lower than type
U. In ACL-ruptured group patients the ratio of
patients whose NWI values <0,269 were higher
than healthy matched controls.

In the literature, the relationship between ACL
injury and femoral notch angle has been rarely
investigated [22-24]. Herzog et al. found femoral

notch angle of 45.7 ° £ 10.9 ° in the patient group
and 49.8 ° + 7.2 ° in the control group [21]. The
most important reason for not finding a difference
between the groups as Herzog et al. said that the
study population consists of a limited number of
individuals. Whereas Anderson AF et al. [22] with
CT, Cha JH et al. [23] and Alentorn-Geli E. et al.
[4] with MRI, reported that NA <50° would lead
the risk of ACL injury, Stein et al. [6] showed no
association between ACL injury and femoral notch
angle <50° Huang et al. and Shen et al. found
that the NA was significantly smaller in the case
group than that in the control group [13,14]. NA
was determined as 50.36° +5.70° by Huang et
al. and it was significantly different with control
group (p>0.018) [19]. In our study, femoral notch
angle (47.15 ° £ 5.63 °) was significantly lower in
the ACL damaged group than in the control group
(50.73 ° + 5.44°),

Fernandez-Jaen T et al. first described a angle and
measured higher a angle values in ACL injured
patients with male and female population with
57.5° £ 5.5° compared than control group with 56.2
°+ 4.5°[10]. Bouras et al. reported no significant
difference in patients with ACL-injuries than
controls in the female population (44 °© +3 °vs 43 °
+4) [20]. In these two studies, 13° of contradiction
was found in the measurements of both the ACL-
injuries and healthy groups. In contrast, Shen et
al. found increased a angle (described as B angle)
was the most crucial component for ACL injury.
They indicated that more than 38.5 ° a angle was
associated with an increased risk of ACL injury
(41.48°+2.22°vs. 38.30°+ 3.16 °) [13]. On the
other hand, Huang et al. observed that the risk
of ACL injury increased with the decrease in a
angle (described as INA). In the study, it is stated
that decreased a angle creates a sharp edge on
notch outlet, thus facilitating the ACL injury [14].
In our study there was no statistically significant
difference between the two groups in terms of a
angle (41.9°+2.79 °vs 42.06 ° +2.53 °).

Our study has several limitations. First, this
was a retrospective study, therefore we could
not achieve all the clinical information such as
height, weight, physical examination findings and
activity frequency. Second, while evaluating the
femoral notch stenosis, we excluded the stenosis-
associated ACL laxity and thinning and did not
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measure ACL volume. Third, while evaluating the
femoral notch morphology, we did not evaluate
the notch volume and made measurements in only
two dimensions. Finally, the risk factors for ACL
injury are multifactorial, which aims to evaluate
only femoral notch morphology.

CONCLUSION

In our study, there was a strong relationship
between ACL injury and notch type, NWI and NA.
The type A notch has been shown to be the most
powerful factor in the prediction of anterior cruciate
ligament rupture. Notch angle cut off value was
determined as 49.5° in our study. Although there
are studies reporting different results about alpha
angle, it was not found as a risk factor in our study.

Description of risk factors can enable the
implementation of preventive measures for
people at risk. Many intrinsic factors such as NWI
and femoral notch morphology were examined
and it was observed that they cause variability
according to gender, ligament laxity and race.
We tried to evaluate these intrinsic factors in
Turkish population and these results emphasize
the importance of notch morphology and will also
contribute to both prevention programs and knee
surgery in ACL injuries. Therefore, more studies
are required to explain different results about risk
factors of ACL injuries.
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COVID-19 Pandemisinin Plastik Cerrahi Kliniklerine Hasta Basvurusu ve Tedavilerin Yénetimine
Etkileri: Geriye DonUk Karsilastirmali Calisma

Seckin Aydin Savas!*
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ABSTRACT

Aim: The aim of this study was to show the differences in patient profile and treatment
selections in outpatient plastic surgery clinic, by comparing the pre-pandemic and the
pandemic period for one-year processes.

Methods: The patients who applied to outpatient clinic of plastic surgery during the
pre-pandemic and pandemic periods were included in the study. The data related
to demographic characteristics, reasons for application of outpatient plastic surgery
clinic, pre-diagnosis and treatment modalities outpatient or inpatient - were collected
retrospectively.

Results: It was observed that there was a significant numerical difference in the
number of applications of the patients between the pre-pandemic and the pandemic
periods. The application rate of females decreased, while the rate of males increased
during the pandemic period. When we examined the application rates in the age
groups, the patient application rates in the 12-18, 18-25, and 25-40 age groups
increased. In the other age groups, the patient application rates were decreased
(p<0,01). When the reasons for patient application were examined one by one, the
burn injury rate remains the same, while acute-chronic wounds, maxillofacial trauma
and other reasons rates increased (p<0,001). When the outpatient and inpatient
treatment rates were compared, the outpatient treatment rate increased, while the
inpatient treatment rate decreased (p<0,001).

Conclusion: This study shows the changes in the applications of patients and
preferences of treatments during the pandemic period compared to the pre-pandemic
period.

Key Words: COVID-19 Pandemic, Outpatient plastic surgery clinic, the patient
application
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Amag: Bu calismanin amaci, bir yillik siireglerde pandemi 6ncesi ve pandemi
donemini karsilastirarak plastik cerrahi polikliniginde hasta profili ve tedavi
secimlerindeki farkliliklari ortaya koymaktir.

Yontemler: Alanya Alaaddin Keykubat Universitesi Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulu iznini takiben galismaya baslandi. Pandemi 6ncesi ve pandemi siiregleri
icin sirasiyla 11 Mart 2019 ve 11 Mart 2020 tarihinden itibaren birer yillik iki dSnem
alindi. Belirlenen donemlerde plastik cerrahi poliklinigine basvuran hastalar
calismaya dahil edildi. Demografik ozellikler, plastik cerrahi poliklinigine bagvuru
nedenleri, &n tani ve yatarak veya ayaktan tedavi sekilleri ile ilgili veriler geriye dontik
olarak toplandi.

Bulgular: Hastalarin pandemi 6ncesi ve pandemi doénemleri arasinda bagvuru
sayilarinda anlamli sayisal fark oldugu gozlendi. Pandemi doneminde COVID-19
vaka sayisi ile ters orantil olarak hasta basvurularinda dusiis gozlemlendi.
Pandemi déneminde kadinlarin basvuru orani azalirken erkeklerin orani artti.
Basvuru oranlarina baktigimizda 12-18, 18-25 ve 25-40 yas gruplarinda oranlarin
arttigi goruldi. Diger yas gruplarinda ise hasta basvuru oranlari azaldi (p<0,01).
Basvuru nedenleri géz 6niine alindiginda pandemi déneminde tim nedenlere bagli
olgu sayisinda pandemi éncesine gére istatistiksel olarak anlamli azalma gordldi
(p<0,001). Hasta bagvuru nedenleri tek tek incelendiginde yanik oranlari ayni
kalirken, akut-kronik yaralar, maksillofasiyal travma ve diger basvuru neden oranlari
artt (p<0,001). Ayakta ve yatarak tedavi oranlari karsilastirildiginda, ayakta tedavi
orani artarken, yatarak tedavi orani azaldi (p<0,001).

Sonug: Bu ¢galisma, pandemi doneminde pandemi dncesi doneme gore hastalarin
uygulamalarindaki ve tedavi tercihlerindeki degisimleri gostermektedir.

Anahtar sozciikler: COVID-19 pandemisi, plastik cerrahi poliklinigi, hasta bagvurusu.
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INTRODUCTION

he novel coronavirus (2019-nCoV) disease

(COVID-19), whose virus name had been
changed by the International Committee on
Taxonomy of Viruses to severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), has had
many important effects on public health and human
welfare, causing a global pandemic [1] and having
had a significant impact on daily human life [2].
During the pandemic, it has become mandatory for
patients to avoid non-essential visits to healthcare
facilities, in order not to expose themselves
or others to further illness [3]. In addition, the
COVID-19 pandemic paved the way for the
change in the appearance, activities and treatment
attitudes of hospitals and clinics, in particular
for branches such as plastic, reconstructive and
aesthetic surgery, which are not directly related to
COVID-19 infection, for the obligatory reshaping
of treatment priorities and discovering new
treatment methods [4]. However, coronaviruses
are prone to genetic recombination that can lead
to new genotypes and future outbreaks, therefore
the need for constant preparation for ongoing
and future outbreaks and changing standards are
also non-negligible aspects for plastic surgery
departments to consider [5]. This is responsible
for the late effects of the COVID-19 pandemic.
The fields of plastic surgery are trauma, burns and
acute infections, as well as elective reconstruction
surgery apart from cosmetic and aesthetic surgery
[6]. There are studies in the literature on the
modifications in the definition of elective surgery
in plastic surgery clinics and the changes in the
approach of plastic surgeons to the emergency
patient [3-6]. There are several studies in the
literature that have examined the effects of the
early pandemic period, consisting of the initial six
months. However, the number of studies on the
later effects of the pandemic period is limited.

The goal of this study was to compare the pre-
pandemic and pandemic periods, one year prior
and one year after, in order to evaluate the
demographic and clinical data of patients who
applied to outpatient plastic surgery clinics,
and to offer suggestions for relevant patient
approach strategies of plastic and reconstructive
surgery clinics, during pandemics and/or similar
emergencies.

MATERIALS AND METHODS

COVID-19 was declared as a pandemic by the
World Health Organization (WHO) on March 11,
2020, on the very same day the first case was
reported in Turkey [7]. A term of one year (March
11, 2019 to March 10, 2020) was determined as
the pre-pandemic period. Similarly, a successive
period (March 11, 2020 to - March 10, 2021) was
determined as the pandemic period. The patients
who applied to the outpatient clinic of the plastic
surgery Training and Research Hospital, during
the pre-pandemic and pandemic periods, were
included in the study. The essential approval was
obtained from the hospital to use its database.
The study protocol was approved by the ethics
committee of the Faculty of Medicine. Database
related to demographic characteristics, reasons for
the application of outpatient plastic surgery clinic,
pre-diagnosis and treatment selection - outpatient
and inpatient - were collected retrospectively. The
pre-pandemic and the pandemic periods were
evaluated separately.

Statistical

A standard software package (SPSS 20 for
Windows; SPSS Inc., Chicago, IL, USA) was used
for statistical analysis. Statistical significance
was analyzed using the Chi-square test. The Chi-
square statistical analysis method was used to
assess whether there was a significant difference
between the collected parameters belonging to
those periods by. In these analyses, a p-value of
equal or less than 5% was considered statistically
significant. Data was presented as n (%).

RESULTS

During the pre-pandemic period of one year, the
number of admissions of patients to the plastic
surgery outpatient clinic was 2 645, and during
the pandemic period, the number was 968 (Table
1). It was observed that there was a significant
numerical difference in the number of applications
of the patients between the pre-pandemic and the
pandemic periods. It was also noted that there was
a decrease in the application of patients, which
was inversely related to the number of COVID-19
cases during the pandemic term (Figure 1).

When the pre-pandemic and pandemic periods
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were compared, a significant difference was
observed in terms of gender (p<0,01) (Table
1).When the rates of admitted female and male
patients were considered, the application rates
of female and male patients were 55.0% and
45.0%, respectively, over the pre-pandemic
period. However, the application rate of females
decreased to 49.1%, while the rate of males
increased to 50.9% during the pandemic period.

'.|'|:'_ | A
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Figure 1: The monthly number of COVID-19 cases (A) and number of

patient admission (B)

Based on the statistical analyses, a significant
decrease was observed in each age group
(p<0,001) during the pandemic period, when
compared to the pre-pandemic period (Table 2).
When we examined the application rates in the
age groups, the patient application rates in the
12-18, 18-25, and 25-40 age groups increased
from 4.9% to 5.8%, from 14.4% to 17.5%, and
from 26.7% to 30.3%, respectively. In the other
age groups, the patient admission rates were
decreased (p<0,001).

Regarding the reasons for the application of
patients to the outpatient plastic surgery clinic,
a statistically significant reduction was observed
in the number of all-cause cases during the

pandemic period, compared to the pre-pandemic
period (p<0,001) (Table 3). When the reasons
for patient application were examined, the burn
injury rate remained the same (0.2%), while acute
wounds, chronic wounds, maxillofacial trauma
and other reasons rates increased from 11.2% to
13.3%, from 4.3% to 7.2%, from 1.7% to 3.6%,
and from 17.8 to 32.2%, respectively. However,
aesthetic and skin tumors - the majority of which
were benign skin lesions, such as nevus - were
among the reasons for patient application. During
the pandemic period, the application rates of these
cause-cases decreased from 25.5% to 20.4% and
from 39.3% to 3%, respectively.

A statistically significant decrease was observed in
the number of outpatient treatments and inpatient
treatments during the pandemic period, when
compared to the pre-pandemic period (p<0,001)
(Table 1). When the outpatient and inpatient
treatment rates were compared, the outpatient
treatment rate increased from 90.8% to 95.7%,
while the inpatient treatment rate decreased from
9.2% to 4.3%.

DISCUSSION

The main results of this study show that the
number of admitted patients decreased during the
pandemic period. The graph of daily COVID-19
case numbers in Turkey and the graph of the
number of admitted patients were evaluated
together for a detailed examination. We can
point out that the number of patient applications
decreased as the number of COVID-19 cases
increased. Overall, we suspect that this is due to
strict social distancing rules, stay-at-home orders
and quarantines. However, it was observed that
these effects continued not only in the early period
of the pandemic, but also in the late period (Figure

1).

The COVID-19 pandemic has changed the
healthcare delivery system of the healthcare
institutions. Strict social distancing was only the
way to avoid the rapid spread of COVID-19 and the
inevitable oversaturation of hospital resources [8].
Despite this fact, patients have been continuing to
apply to the plastic surgery outpatient clinic, which
has resulted in a marked change in the number
of applications of the patients, the reasons for
admission and preferences of treatments.
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Table 1. Comparison of the gender distributions and treatment selections during the pre-pandemic and the pandemic periods

Variables Gender Total % (n) P Treatment Option p
Female % (n) Male % (n) Outpatient % (n) | Inpatient % (n) Total % (n)
Pre-pandemic 55.0 (1454) 45.0 (1190) 100 (2644) 0.002* 90.8 (2401) 9.2 (244) 100 (2645) <0.001
Pandemic 49.1 (475) 50.9 (493) 100 (968) 95.7 (925) 43 (42) 100 (967)
Total 53.4(1929) 46.6(1683) | 100(3612) 92.1 (3326) 7.9 (286) 100 (3612)
Chi square test; *<0.01
Table 2. Distribution of the age groups during the pre-pandemic and the pandemic periods
Variables Group of age P
0-12 12-18 18-25 25-40 40-60 >60 Total
Pre-pandemic Count 192 129 382 707 873 412 2645
% 7.3 4.9 14.4 26.7 31.1 15.6 100
Pandemic Count 67 56 169 293 258 125 968 N
% 6.9 5.8 17.5 30.3 26.7 12.9 100
Total Count 259 185 551 1000 1081 537 3613
% 7.2 5.1 15.3 27.7 29.9 14.9 100
Chi square test; *<0.01
Table 3. Comparison of the reasons of patient application during the pre-pandemic and the pandemic periods
Variables Reason of Patient Application P
Skin tumor | Burninjury | Maxillofacial | Aesthetic | Chronic | Acute wound | Others | Total
trauma wound
Pre-pandemic | Count 1040 4 44 674 114 297 472 2645
% 39.3 0.2 1.7 25.5 4.3 11.2 17.8 100
Pandemic Count 223 2 35 197 74 129 312 968 T
% 23.0 0.2 3.6 20.4 7.2 13.3 32.2 100
Total Count 1263 6 79 871 184 426 784 3613
% 35.0 0.2 2.2 24.7 5.1 11.8 21.7 100
Chi square test
Accordingtothe studybyOzturketal.,asymptomatic groups.
American Society of Anesthesiologists (ASA) I-II
However, there are only a few studies that

risk group patients under the age of 69 were the
leading choice groups for treatments, including
cosmetic surgery, throughout the pandemic
period. Patients in other age groups, as well as
those in the ASA IlI-1V risk categories, should be
postponed to the greatest extent possible [3]. In a
study from Turkey published in 2022 by Tabakan
et al.,, the mean age of the patients was not
significantly different between the pre-pandemic
and pandemic periods [9].

In our study, when patient applications were
evaluated according to age groups, we observed
that the rates of patient applications changed. We
suspect that the main reason for this change was
that the extreme age groups (the group with the
age range of 0-12 years, and persons over 60
years of age) were required to remain confined at
home, in order to protect themselves as the riskier

specify whether there were gender variations
in applications and treatments throughout the
pandemic. In the study by Tabakan et al., no
difference was found when the applications were
evaluated in terms of gender [9]. When the gender
distribution of patient applications was examined,
it was observed that there was a decrease in the
rate of female applications and an increase in the
rate of male applications. The reason for this is that
the applications of female patients are mostly for
aesthetic reasons. The decrease in applications
for aesthetic reasons and the decrease in rates of
female application as well as the increase in rates
of male application are interrelated.

There are studies in the literature stating that
elective cases and aesthetic surgery have a
negative effect on COVID-19 infection [3-8], in
contrast, there are also studies stating that there is
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no serious negative effect [9]. In our study, we also
observed that the rate of aesthetic applications
decreased because of the effective warning
announcements for not applying unnecessarily
to hospitals in Turkey. The most common reason
for patient application is elective procedures such
as cosmetic management of nevi, in cases with
skin tumors. Therefore, the rate of general skin
tumors among the reasons for patient admission
has decreased.

Another important finding of our study was that
when the pre-pandemic and pandemic periods
were compared in terms of treatment methods,
the observed result was a decreased outpatient
and inpatient treatment. When the treatment
options were examined one by one, however, the
rate of inpatient treatment decreased while the
rate of outpatient treatment increased. This shows
that the treatment plan determined by the plastic
surgeon with the patient is mostly outpatient
treatment. Thus, the time of stay in the hospital is
reduced, the hospital staff workforce, the hospital
equipment and its resources can be duly directed
to the pandemic [2].

The World Health Organization made many
recommendations to confront the COVID-19
pandemic, the most important of which was to
remain isolated at home [10]. This situation altered
the patient admission behavior in many clinics.
While research on COVID-19 was being carried
out, many studies were initiated to determine
how the pandemic would affect routine patient
applications and treatments: researchers have
succeeded in overcoming many challenges to
this global health emergency [11]. Studies on this
subject continue and the results of our study can
contribute data on patients to ensure that better
protection and treatment strategies are created in
pandemic and/or emergency health situations.

The study’s limitations are that it was a single-
center study and did not include admission rates
to private hospitals and clinics. It is, however, a
predictor of plastic surgery patient applications in
university and public hospitals.

Conclusions

Our research revealed the changes in the
applications of patients and preferences of

treatments during the pandemic period, compared
to the pre-pandemic period. The outcomes of
our study may contribute to the establishment
of case management approaches and help to
predict patient application distribution in future
emergencies, in plastic surgery outpatient clinics.

Conflict of Interest: The author declares no
conflict of interest related to this article.

Funding sources: The author declares that this
study has received no financial support

Ethics Committee Approval: This study was
approved by the Clinical Studies Ethics Committee
of Alanya Alaaddin Keykubat University, Faculty
of Medicine, (Decision number:11-06 Date:
23/06/2021)

ORCID and Author contribution: S.A.S. (ORCID:
0000-0002-9389-2196): Concept and Design,
Data collection, Literature search, Analysis and
Interpretation, Manuscript Writing, Critical Review.

Peer-review: Externally peer reviewed.

Acknowledgement: Author, thanks to Enfel Can
Sezer, Medical Student for their contribution (data
collection)

REFERENCES

1. Aydin M, Evrendilek F, Savas SA, Aydin, IE, Evrendilek DE. Falling dynamics of SARS-
CoV-2 as a function of respiratory droplet size and human height. J Med Biol Eng.
2020;40(6):880-6. doi: 10.1007/s40846-020-00575-y.

2. Giunta RE, Frank K, Costa H, Demirdéver C, Di Benedetto G, Elander A, et al. The
COVID-19 pandemic and its impact on plastic surgery in Europe-an ESPRAS survey.
Handchir Mikrochir Plast Chir. 2020;52(3):221-32. doi: 10.1055/a-1169-4443.

3. Ozturk CN, Kuruoglu D, Ozturk C, Rampazzo A, Gurunian R. Plastic surgery and the
COVID-19 pandemic: a review of clinical guidelines. Ann Plast Surg. 2020;85(2S Supp!
2):5155-8160. doi: 10.1097/SAP.0000000000002443.

4. Mayer HF, Persichetti P. Plastic surgery during the COVID-19 pandemic times. Eur J
Plast Surg. 2020;43(3):361-362. doi: 10.1007/s00238-020-01685-1.

5. ChiD, ChenAD, Dorante MI, Lee BT, Sacks JM. Plastic surgery in the time of COVID-19.
J Reconstr Microsurg. 2021;37(2):124-31. doi: 10.1055/s-0040-1714378.

6. Singh P, Ponniah A, Nikkhah D, Mosahebi A. The effects of a novel global pandemic
(COVID-19) on a plastic surgery department. Aesthet Surg J. 2020;40(7):NP423-
NP425. doi: 10.1093/asj/sjaa074.

7. Bayram H, Kokttirk N, Elbek O, Kiling O, Sayiner A, Dagli E; Turkish Thoracic Society. In-
terference in scientific research on COVID-19 in Turkey. Lancet. 2020;396(10249):463-
4. doi: 10.1016/S0140-6736(20)31691-3.

8. Paiva M, Rao V, Spake CS, King VA, Crozier JW, Liu PY, et al. The Impact of the
COVID-19 Pandemic on Plastic Surgery Consultations in the Emergency De-
partment. Plast Reconstr Surg Glob Open. 2020;8(12):€3371. doi: 10.1097/
G0X.0000000000003371.

9. Tabakan . Effect of COVID-19 pandemic on plastic surgery operations in a university
hospital. Cukurova Med J 2022;47(1):29-33. doi: 10.17826/cumj.984644.

10.  Keskek $, Erdogan H. COVID-19: A Current Brief Review. Acta Med Alanya.
2020;4(2):197-202. doi: 10.30565/medalanya.747238

1. Oncel CR, Aslan A. Trend topics in prestigious and popular medical journals: The effect
of COVID-19. Acta Med. Alanya 2020;4(3):207-8. doi:10.30565/medalanya.809103

Acta Medica Alanya 2022:6:3 235



A\

{‘% ‘1} RESEARCH ARTICLE Acta Medica Alanya
2022:6(3): 236-241
L4
V ARASTIRMA DOI: 10.30565/medalanya. 1094182

Acta Medica Alanya

The evaluation of vaccination status and the factors
affecting vaccination in cancer patients

Kanser hastalarinda asilanma durumu ve asilanmayi etkileyen faktérlerin degerlendirilmesi
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ABSTRACT

Aim: Coronavirus disease 2019 (COVID-19) pandemic increased the mortality of
cancer patients by causing direct infection or collateral damage to the healthcare
system. After the development of effective vaccines against COVID-19 infection,
mortality rates declined. In this study, we try to investigate the vaccination among
cancer patients.

Methods: A survey was applied to patients with cancer in order to investigate the
attitudes towards vaccination and the factors effecting vaccination in two medical
oncology centers in Turkey.

Results: 271 patients were included in the study. No difference was observed in the
attitudes of patients towards vaccination according to cancer type. 83% of the patients
were vaccinated against COVID-19. In 75% of the study population, vaccine was
administered in the earliest available time. Receiving chemotherapy was the most
significant reason to avoid vaccination among the study group (p=0,002). There was
no significant difference in terms of treatment type for COVID-19 between patients
with or without adequate vaccination. The most negative factor affecting vaccination
was active chemotherapy treatment. Social relations and traditional media were the
most positive factors for vaccination.

Discussion: Vaccination is of vital importance for patients who are treated or on
remission. Even if patients are to receive chemotherapy, they should be informed
about vaccination and should be encouraged for vaccination.

Keywords: COVID-19, vaccine, cancer

o0z

Amag: COVID-19 pandemisi, dogrudan enfeksiyona yol agarak veya saglik
sisteminde aksamayla beraber sekonder olarak kanser hastalarinin 6lim oranini
artirdi. SARS-CoV-2'nin yol actigi enfeksiyona karsi etkili asilarin gelistirimesinden
sonar 6lim oranlar distii. Bu calismada kanser hastalarinin agi olup olmadigini
incelemeye calistik.

Yontemler: Tiirkiye'de iki medikal onkoloji merkezindeki hastalarin asiya yonelik
tutumlari ve asilamay etkileyen faktorleri arastirmak amaciyla kanserli hastalara
anket uygulandi.

Bulgular: Calismaya iki yiiz yetmis bir hasta dahil edildi. Hastalarin asiya yonelik
tutumlarinda kanser tirtine gére farklilik gézlenmedi. Hastalarin %83'i COVID-19'a
kars! asilanmisti. Calisma poplilasyonunun %75'ine miimkiin olan en kisa stirede as!
uygulanmigti. Calisma grubunda asidan kaginmanin en énemli nedeni kemoterapi
almakti (p=0,002). Yeterli dozda asisI olan ve olmayan hastalar arasinda COVID-19
tedavisinin tiri agisindan anlamli bir fark yoktu. Asilamay etkileyen en olumsuz
faktor aktif kemoterapi tedavisiydi. Sosyal iligkiler ve geleneksel medya asilama icin
en olumlu etkenlerdi.

Sonug: Tedavi goren veya remisyonda olan hastalar icin asilanma hayati 6nem
tasimaktadir. Hastalar kemoterapi alacak olsalar bile asi konusunda bilgilendirilmeli
ve asl icin tesvik edilmelidir.

Anahtar kelimeler: COVID-19, asl, kanser
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INTRODUCTION

nfectious diseases have existed throughout

human history and have remained one of the
main causes of death for many years, along
with wars. At the end of 2019, a new type of
coronavirus was identified as the cause of
numerous pneumonia cases in Wuhan, a city in
China's Hubei Province. This virus spread rapidly
and caused a global pandemic. The disease was
named COVID-19, meaning “coronavirus disease
2019”. Coronaviruses can cause infections in
both humans and animals. Animal coronavirus
diseases involve multiple body systems, such as
gastrointestinal, respiratory, and central nervous
systems. Clinical symptoms in animals are varying
from encephalomyelitis, nephritis, and hepatitis
to peritonitis [1]. Human coronavirus diseases’
clinical symptoms can range from asymptomatic
to severe pneumonia that can lead to multi-organ
dysfunction [2].

The World Health Organization (WHO) has
declared the new type of COVID-19 as a Public
Health Emergency of International Concern
(PHEIC) on January 30, 2020, and subsequently
announced COVID-19 disease as a pandemic
on March 11, 2020. Cancer is the most common
cause of death after cardiovascular diseases in
developed and developing countries. According
to the GLOBOCAN database, approximately 19.3
million new cancer cases were reported globally in
2020 [3]. More attention should be paid to cancer
patients, because they are usually older and have
multiple comorbidities.

The susceptibility of cancer patients to infection
with the influenza virus was known before
the SARS-CoV-2 virus emerged [4]. Influenza
increases the risk of hospital admission about
four-fold and the risk of death about ten-fold in
cancer patients compared to healthy individuals

[5].

When the data of COVID-19 disease in cancer
patients from 14 different hospitals in China's
Hubei province were evaluated, there was an
almost three times higher death rate in COVID-19
patients with cancer disease than in non-cancer
counterparts. The mortality rate was particularly
high in patients with hematological malignancies,
lung cancers, and stage IV malighancies,

independent of cancer type [6]. The mortality in
cancer patients is affected by direct and indirect
effects of the COVID-19 pandemic, such as
infection and treatment interruptions [7]. Although
these patients were susceptible to infection, the
factors effecting vaccination were not evaluated
in detail. Every country has its own dynamics that
might affect patient behavior; however, there are
limited data regarding the potential reasons which
can affect the vaccination status in Turkish cancer
patients.

Most of the studies regarding COVID-19 vaccines
have excluded patients who had cancer disease
or those receiving systemic anti-cancer therapy,
hence the data on safety and efficacy of vaccines
in such patients are currently limited. However,
based on the data from current studies and
safety profiles of other vaccines, expert panels
and national guidelines strongly recommend
the vaccination in cancer patients, even if the
data regarding safety and efficacy are limited.
As of February 2022, SARS-CoV-2 infection has
caused approximately 400 million infections and
5.8 million deaths worldwide. In Turkey, it caused
13 million cases and 90,000 deaths [8].

Based on the results from clinical trials, the FDA
has approved three types of COVID-19 vaccines
as follows; Pfizer-BioNTech/BNT162b2 (mRNA)
[9], Moderna/mRNA 1273 (mRNA) [10], and
Janssen/Ad26.COV-2 (viral vector) [11].

We developed a questionnaire consisting of 13
questions in order to analyze the ‘perspectives of
cancer patients’ towards the vaccines that have
been proven to be effective against the COVID-19
and are allowed to be used in our country,
including the percentages of vaccination, the
reasons for vaccination, the reasons for refusal,
and the severity of patients who are infected with
COVID-19.

In this study, we aimed to show the different
attitudes on vaccination against COVID-19 in
Turkish cancer patients, emphasizing the positive
and negative factors affecting vaccination, with
the goal of giving information to authorities,
physicians, and patients to better control and
manage future health crisis or pandemic.

MATERIAL AND METHODS
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Study participants

Patients with cancer diagnosis receiving active
treatment who applied to the department of
medical oncology outpatient clinic of Eskisehir
City Hospital and Afyonkarahisar Health Sciences
University were enrolled if they had the following
criteria; 18 years and over, having literacy and
good cognitive functions, and those who wanted
to fill the questionnaire. Patients who don’t know
reading and writing, who had died from COVID-19
infection or don’t want to fill the questionnaire
were excluded. The survey applied for two months
between the 1st of October and the 1stof November
2021. We have prepared a questionnaire form
for determining the vaccine status and clarifying
the opinions about the vaccination of cancer
patients. The questionnaire form is available in
the appendix.

Statistical analyses

Statistical analysis of the study was performed
using SPSS version 22.0. Descriptive data were
calculated using median, frequency, and means.
The Chi-square test was used for categorical
data. The continuous data were evaluated with
parametric or non-parametric tests according to
whether they were equally distributed or not. P
value of less than 0.05 was considered statistically
significant

RESULTS

A total of 271 patients, 173 (63.8%) from Afyon
Health Sciences University Hospital and 98
(36.2%) from Eskisehir City Hospital, were
included. Of the patients, 57.2% were female and
42.8% were male. The percentages of the patients
by cancer types with decreasing order were as
follows; breast cancer 33.6%, lung cancer 15.5%,
colon cancer 15.5%, gastric cancer 6.6%, ovarian
cancer 5.2%, pancreas cancer 2%, and others
(21.8%). Considering the type of cancer, there
was no significant difference among patients in
terms of vaccination rates (p=0.23).

Among 271 patients, 71.6% were receiving
chemotherapy and 81.2% were infected with
COVID-19. Of the patients with COVID-19 disease,
83.7% survived without hospitalization, 14.3%
required hospitalization, and 2% were treated in

the intensive care unit.

Of the patients participating in the survey, 83.8%
were vaccinated against COVID-19. Of the
patients who underwent vaccination, 74.4% were
vaccinated right after the vaccine was developed,
13% were vaccinated within 3 months of the vaccine
development, and 12.6% were vaccinated within 3
to 6 months after the vaccine was developed. The
rate of not getting vaccinated was significantly
higher in patients receiving active chemotherapy
(p=0.002). There was no significant difference
in the severity of COVID-19 infection between
patients receiving chemotherapy and those not
receiving treatment.

Of the patients getting vaccinated, the percentages
of patients with the number and type of vaccination
were as follows; 1 dose of Sinovacin 3.4%, 2 doses
of Sinovac in 18.4%, 3 doses of Sinovac in 12%,
1 dose of BioNTech in 3.4%, 2 doses of BioNTech
22.2%, 2 doses of Sinovac+1 dose of BioNTech
in 18%, 2 doses of Sinovac+2 doses of BioNTech
in 3%, 1 dose of Sinovac+2 dose of BioNTech
in 0.4%, and 3 doses of BioNTech in 3.4%. The
rate of patients who received at least 2 doses of
vaccine was 76%. When patients were compared
according to the number of vaccinations as <2
vs. 22, there was no significant difference among
groups in terms of having COVID-19 infection or
its severity (p=0.61 and p=0.31, respectively).

Of the 44 patients who did not receive the vaccine,
the reasons for refusal were as follows; 22.7%
did not believe in its effect, 9.1% thought it would
have side effects, 4.5% waited to see its long-
term effects, 61.4% refused because of having
received chemotherapy, and 1 patient did not
state a reason as seen inTable-1.

Negative factors leading to not getting vaccinated
were found as family and friends in 29.5%,
television (TV) and radio in 4.5%, social media,
and internet in 6.8%, chemotherapy in 50%, no
reason in 4.5%, family and friends + TV and radio
in 4.5% as seen in Table-2.

Among patients getting vaccinated, 79.9%
believed in its effect, 8.7% thought it would not
have any side effect, and 11.4% both believed in
its effect and thought it would not have any side
effect (Table-1).
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Positive reasons leading to patients getting
vaccinated were as follows; family and friends in
24.1%, TV and radio in 24.6%, social media, and
internet in 2.7%, physician advice in 18.3%, family
and friends+ TV and radio in 14.7%, family and
friends + physician advice in 7.1%, TV and radio +
physician advice in 3.1%, and all reasons in 5.4%
(Table-2).

Table 1. The decision of patients for vaccination according to vaccinated

and unvaccinated groups

Decision Vaccinated N Decision Unvaccinated
(%) N (%)

Believe in 175 (79,9) Disbelieve in 10 (22,7)

Effect Effect

Lack of 19 (8,7) Fear of Adverse | 4(9,1)

Adverse Effect Effect

None - ‘Wait to see 2(4,5)
long term effect

All 25(11,4) Ongoing 27 (61,4)
Chemotherapy
None 1(2,3)
All -

Total 219 Total 44

N: Number, (%): Percentage

Table 2. The source of influence for both negative and positive ways for

vaccination

Source of influence Positive for Negative for
vaccination N (%) vaccination N (%)

Family and Friends 54(24,1) 13(29,5)

TV and Radio 55 (24,6) 2(4,5)

Social Media 6(2,7) 3(6,8)

Ongoing N/A 22 (50)

Chemotherapy

Physician Advice 41 (18,3) N/A

None N/A 2(4,5)

Combined 56 (24,9) 2 (4,5)

All 12(54) 0(0)

Total 224 44

TV:Television, N/A: Not Available, N: Number, (%) Percentage

DISCUSSION

Afterthe vaccination program startedin ourcountry,

citizens were classified according to risk groups.
The risk groups and the order of vaccination were
published on the website of the Ministry of Health
and updated periodically [12]. As in the rest of
the world, the priority for vaccination was given to
healthcare workers, elderly individuals, and those
with chronic diseases.

Despite the devastating consequences of the
COVID-19 pandemic, there is still a group of
skeptical people who deny the existence of the
disease, do not believe in vaccines, and refuse to
adhere to preventive strategies [13-14]. Although
it is an excellent method to prevent infectious
diseases, vaccination has often aroused
suspicion, giving rise to anti-vaccine ideology and
anti-vaccine movements. Some negative attitudes
towards the vaccine, possible side effects, and
fear of needles can be counted among the reasons
for refusing the vaccine [15]. The development of
new vaccines within a relatively short time and with
new techniques has raised some questions about
the vaccine in a particular part of society. The
main fears for cancer patients towards vaccines
are the risk of side effects and safety [16].

Even before the SARS-CoV-2 pandemic, there
were several barriers to vaccination programs
among cancer patients as demonstrated in a
study by Ariza-Heredia et al. [17]. Despite clear
recommendations to vaccinate patients receiving
chemotherapy against preventable infections such
as influenza, vaccination rates in these groups
always remained low [18-19].

With the start of vaccination, there have been a
great deal of information flow in written, visual, and
social media, some of which had no scientific basis
about the vaccine. As in other vaccines that are
in the vaccination calendar, some part of society
has begun to hesitate about getting vaccinated.
People's hesitance towards vaccines may block
COVID-19 vaccines from reaching large masses,
hence prolonging the pandemic. However, there is
limited data on the rate of vaccination and patients’
point of view towards COVID-19 vaccines. In
a multicenter survey study on Korean cancer
patients, 61.8% of the participants stated that they
were willing to receive the COVID-19 vaccine [20].

Our aim in this study was to evaluate the
vaccination rates and perspectives of cancer
patients towards the vaccine. Various vaccines
have been developed against SARS-CoV-2, and as
of February 16, 2022, more than ten billion doses
of COVID-19 vaccines have been administered
worldwide.

Only 16.2% of our patients were not vaccinated,
3.4% received only 1 dose of Sinovac, and 3.4%
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received 1 dose of BioNTech. The rate of patients
who received at least 2 doses of vaccine was
76%. As of February 2022 in our country, 84.75%
of individuals (over the age of 18) were reported to
receive at least 2 doses of vaccine [21]. Although
our survey could not provide clear information
about the timing, almost 25% of our patients were
vulnerable to COVID-19 infection. Considering the
time elapsed after the 2 doses of vaccination in
cancer patients, this rate is likely to be higher.

In general, our patients' perspective on the
vaccine was positive. More than half of the
unvaccinated patients, the reason for refusal was
active chemotherapy treatment. The second most
common cause of not getting vaccinated was that
patients did not believe in the effect of the vaccine
(22.7%). Contrary to expectations, in our study
group, the negative effect of the close environment
was more remarkable than that of social media.
Of the patients who received the vaccine, the
reason for undergoing vaccination in 79.9% was
that they believed in its effect. Family-friends and
media organs were the most effective factors in
getting vaccinated. According to our study, we
see that the encouragement of our surroundings
and media organs is effective in vaccination. The
future concept of vaccination encouragement can
be organized through health authorities in these
circumstances. In addition, some actions in social
media can be taken against the disinformation
about vaccines in special patient populations

In our study, the vaccination rate of cancer patients
was lower than the normal population. The most
important reason for not getting vaccinated in
this group was that more than half of the patients
were receiving active chemotherapy treatment.
In addition, the rate of patients who had fears
of having side effects or did not believe in its
effect was also quite high. This study may have
a mainstream effect on the prevention of cancer
patients from misinformation in the time of social
health crisis, such as pandemic or epidemic.
The results of the study may demonstrate some
solutions to health authorities, society leaders,
and members of press or social media about how
to cope with misinformative issues on cancer
patients. Additionally, this study is important in
terms of indicating the different social dynamics in
Turkey comparing with other countries in terms of

vaccination and pandemic.

Limitations: One of the main limitations was
that it could not be known whether patients with
COVID-19 infection were infected before or
after the vaccination. Moreover, the requirement
of reminder dose for patients who received two
doses of vaccine could not be questioned.

Conclusion

In conclusion, patients with cancer tend to have
more severe COVID-19 infections than normal
individuals. In addition, the development of
antibodies via vaccine is less common in cancer
patients than in the normal population. The most
important reason for being against the vaccination
is receiving active chemotherapy in our study. For
these reasons, vaccination is of vital importance
for patients who are treated or on remission. Even
if patients are to receive chemotherapy, they
should be informed about vaccination and should
be encouraged for vaccination.
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Effects of adenoid and nasal pathologies in pediatric epistaxis

Adenoid ve Nazal Patolojilerin Pediatrik Epistaksisteki Etkileri
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ABSTRACT

Aim: The aim of this study was to investigate the effects of adenoid and nasal
pathologies in paediatric patients with recurrent epistaxis.

Methods: A total of 100 (61 boys, 39 girls) individuals aged 2-17 years (mean age:
8.9 + 3.6 years) were included in this study. Anterior rhinoscopy and flexible nasal
endoscopy were used to examine all the patients. The epistaxis duration, treatment in
active epistaxis by parents, medical history, medical treatment and interventions were
recorded. The location of the epistaxis site, nasal mucosa type, the presence of nasal
vestibulitis, nasal septum deviation location and type, adenoid size and the degree of
inferior turbinate hypertrophy were recorded.

Results: The deviation was present in 31 (62%) patients with recurrent epistaxis and
in 14 (28%) patients without epistaxis. The presence of deviation was significantly
higher in the epistaxis group than in the control group (p < 0.05). The nasal mucosa
type was friable mucosa in 37 (74%) patients, vascularised mucosa in 11 (22%)
patients and friable-vascularised mucosa in 2 (4%) patients in recurrent epistaxis
group. A significant relationship was detected between nasal mucosa type and age,
the presence of the deviation, deviation location, the Mladina type in epistaxis group
(p<0.05,p<0.05,p<0.05p<0.05).

Conclusion: Nasal septum deviation, inferior turbinate hypertrophy and nasal
mucosa type are associated with paediatric recurrent epistaxis.
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o0z

Amag: Bu galismanin amacl, tekrarlayan epistaksisi olan cocuk hastalarda adenoid
ve nazal patolojilerin etkilerini arastirmaktir.

Yontemler: Bu calismaya 2-17 yaslari arasinda (ortalama yas: 8.9 + 3.6 yil) 100
(61 erkek, 39 kiz) birey dahil edildi. Tiim hastalarin muayenesinde anterior rinoskopi
ve fleksibl nazal endoskopi kullanildi. Hastanin tibbi 6ykisi, epistaksis stiresi,
aktif epistaksiste ebeveynler tarafindan uygulanan tedavi yontemi, tibbi tedavi
ve mudahaleler kaydedildi. Epistaksisin yeri, nazal mukoza tipi, nazal vestibilit
varligl, nazal septum deviasyonu yeri ve tipi, adenoid dokunun boyutu ve alt konka
hipertrofisi derecesi kaydedildi.

Bulgular: Tekrarlayan epistaksisi olan 31 (%62) hastada ve epistaksisi olmayan 14
(%28) hastada deviasyon mevcuttu. Epistaksis grubunda deviasyon varligi kontrol
grubuna gore anlamli derecede yiiksekti (p < 0.05). Epistaksis grubunda; 37 (%74)
hastada nazal mukoza frajil mukoza, 11 (%22) hastada vaskiilarize mukoza ve 2
(%4) hastada frajil — vaskiilarize mukoza mevcuttu. Epistaksis grubunda burun
mukozasinin tipi ile yas, deviasyon varligi, deviasyon yeri, Mladina tipi arasinda
anlamli bir iligki saptandi (p < 0.05, p < 0.05, p < 0.05, p < 0.05).

Sonug: Nazal septum deviasyonu, alt konka hipertrofisi ve nazal mukoza tipi
pediatrik tekrarlayan epistaksis ile iligkilidir.
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INTRODUCTION

aediatric epistaxis is a very common disease
Pprimarily encountered by the emergency
department, paediatricians, family physicians and
otorhinolaryngologists [1]. Recurrent epistaxis
affects approximately 9% of children [2]. Until
the age of 10, 60% of children will suffer from
epistaxis at least once, although in childhood it
rarely requires nasal packing or hospitalisation
[3]. Paediatric epistaxis is more common in 3 to
8 years-old children. Epistaxis is rarely seen in
children younger than 2 years. In this situation,
severe diseases such as trauma and acute
leukaemia must be suspected [3-4].

There are several risk factors for epistaxis such as
viral and bacterial rhinosinusitis, allergic rhinitis,
physical and chemical irritation, facial injury,
temperature and humidity and nasal tumours
[5-6]. Mild anterior epistaxis is more common in
children [7-8]. Most of the epistaxis originates
from the anterior septum [9-10] and this area is
commonly susceptible to damage, such as nasal
secretions and trauma-related injury [9].

Epistaxis usually originates from the anterior
part of the septum and spontaneously bleeds
and is generally self-limiting [3]. Moistening and
antibiotic ointments are commonly prescribed in
the treatment of paediatric epistaxis [9]. In the
majority of children, nasal ointments and saline
solution are sufficient for treatment, whereas some
patients may require additional interventions such
as cautery [10]. In addition to these risk factors,
nasal septum deviations have often been blamed,
although the cause or causes of recurrent epistaxis
have not been identified yet [5]. The aim of this
study was to investigate the effects of adenoid
and nasal pathologies in paediatric patients with
epistaxis.

MATERIALS AND METHODS

This study was conducted retrospectively. It
received approval from the ethics committee of
our hospital (Approval number: 2011-KAEK-25
2019/05-19) and was prepared in accordance
with the Helsinki Declaration Principles. Informed
consent was obtained from all of our patients’
mothers to participate in this study.

Subjects

A total of fifty (29 boys, 21 girls) patients with
recurrent epistaxis aged between 3 and 17 years
(mean age: 9.0 + 3.1 years) and fifty (32 boys,
18 girls) patients without epistaxis aged between
2 and 16 years (mean age 8.8 + 4.0 year) were
included in this study. A case form was designed
to record the recurrent epistaxis history of all
patients. Those with a history of more than
one intermittent epistaxis were included in the
recurrent epistaxis group. The patients included
in the control group consisted of patients who
applied to our clinic with other complaints.

Patients with post-operative epistaxis and those
with intranasal mass, foreign body or major nasal
trauma were excluded. Furthermore, patients
who had a systemic disease (renal or hepatic
insufficiency and hereditary haemorrhagic
telangiectasia, a bleeding disorder) were also
excluded from the study. The epistaxis duration,
treatment in active epistaxis by parents, medical
history, medical treatment and interventions were
recorded. Treatment in active epistaxis by parents
was classified as nothing was done, pressure was
applied onto the nasal ala and anterior packing.

Rhinological Examination

The epistaxis side was classified as left or right
epistaxis. In the anterior rhinoscopic examination,
the location of the epistaxis site, nasal mucosa
type and the presence of nasal vestibulitis were
recorded.

The deviation location was classified into three
classes as anterior, posterior or antero-posterior.
The deviation side was classified as left or right.
Nasal septum deviation was classified into seven
types, according to the Mladina [11] classification.
Posterior deviations and non-deviated nasal
septums were noted as Miladina class 0. For
each patient, the degree of inferior turbinate
hypertrophy was classified into the following four
classes: normal, mild, moderate and serious.

Adenoid sizes were classified as 0%—25% in the
Group 1, 26%—-50% in the Group 2, 51%—-75% in the
Group 3 and 76%—-100% in the Group 4, according
to the endoscopic nasopharynx examination [12
13].
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The nasal mucosa type was classified as normal
mucosa, friable mucosa, vascularised (visible
vessel) mucosa or friable — vascularised mucosa.
The interventions were classified as medication
(antibiotherapy and antiseptic cream), silver
nitrate cautery or anterior nasal packing.

Statistical Analysis

The Shapiro-Wilk test, Mann-Whitney U test and
Student t-test were used. Categorical variables
were compared using Fisher's exact test and
Pearson’s chi-squared test. In the multivariate
analysis to determine the factors associated with
the frequency and epistaxis duration, location of
the epistaxis site, nasal mucosa type, treatment
in active epistaxis by parents and treatment
outcomes, logistic regression (backward logistic
regression) was used. A p value of <0.05 was
considered to indicate statistical significance. All
statistical analyses were performed with the IBM
SPSS ver. 23.0.

RESULTS

The deviation was present in 31 (62%) patients in
recurrent epistaxis group and in 14 (28%) patients
in control group. The anterior deviation was in 22
(44%) patients, the posterior deviation was in 1
(2%) patient and the antero-posterior deviation
was in 8 (16%) patients in the recurrent epistaxis
group. The anterior deviation was in 3 (6%)
patients, the posterior deviation was in 9 (17%)
patients and the antero-posterior deviation was in
2 (4%) patients in the control group.

In the Mladina classification, Type 0 was in 20
(40%) patients, Type 1 was in 7 (14%) patients,
Type 2 was in 3 (6%) patients, Type 3 was in 5
(10%) patients, Type 4 was in 1 (2%) patient, Type
5 was in 12 (24%) patients and Type 6 was in 2
(4%) patients in the recurrent epistaxis group. In
the Mladina classification, Type 0 was in 45 (90%)
patients, Type 1 was in 1 (2%) patient, Type 2 was
in 0 (0%) patients, Type 3 was in 2 (4%) patients,
Type 4 was in no (0%) patients, Type 5 was in 2
(4%) patients and Type 6 was in 0 (0%) patients
in the control group.

Recurrent epistaxis was present on the right side
in 17 (34%) patients, on the left side in 17 (34%)
patients and on both sides in 16 (32%) patients.

Nothing was done in 32 (64%) patients, pressure
was applied onto the nasal alain 10 (20%) patients
and nasal packing was applied in 8 (16%) patients
with active bleeding.

The nasal mucosa type was friable mucosa in 37
(74%) patients, vascularised mucosa in 11 (22%)
patients and friable — vascularised mucosa in 2
(4%) patients in the epistaxis group (Figure-1).
Regarding the interventions, it was medical
therapy in 44 (88%) patients, silver nitrate cautery
in 6 (12%) patients and nasal packing in no (0%)
patients in the recurrent epistaxis group.

Figure 1 shows examples of friable-vascularized, friable and normal
mucosa types (Figures are from our own archive.) 1A: Normal mucosa. 1B:

Friable mucosa and septum deviation. 1C: Friable-vascularized mucosa.

The nasal mucosa type was friable mucosa in 4
(8%) patients, vascularised mucosa in no (0%)
patients and friable — vascularised mucosa in no
(0%) patients in the control group. Regarding the
interventions, it was medical therapy in 4 (8%)
patients, silver nitrate cautery in no (0%) patients
and nasal packing in no (0%) patients in the
control group.

The adenoid size classification results revealed
Group 1 in 4 (8%) patients, Group 2 in 8 (16%)
patients and Group 3 in 6 (12%) patients in
recurrent epistaxis group. The adenoid size
classification results revealed Group 1in 6 (12%)
patients, Group 2 in 10 (20%) patients, Group 3 in
3 (6%) patients and Group 4 in 2 (4%) patients in
control group (Table 1).
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Table 1. Ratio of Epistaxis duration, nasal mucosa type, treatment in active epistaxis by parents, gender, applied treatment, adenoid size, presence of nasal

septum deviation, deviation location.
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Epistaxis Group Control Group
n % n %
Age (Mean * Standard Deviation) 9.00+3.17 3-17 8.84.0 2-16
Epistaxis duration 4.74+4.70 0-20
Epistaxis duration Under 5 minutes 28 56.0%
Over 5 minutes 22 44.0%
Nasal Mucosa Type Friable Mucosa 37 74.0% 4 8.0%
Vascularized Mucosa 11 22.0% 0%
Friable -Vascularized Mucosa 2 4.0% 0%
Treatment in active epistaxis by parents | Nothing was done 32 64.0%
Pressure was applied on to nasal ala 10 20.0%
Anterior packing 8 16.0%
Gender Male 29 58.0% 32 64.0%
Female 21 42.0% 18 36.0%
Applied treatment Medication (antibiotherapy and antiseptic cream) 44 88.0% 4 8.0%
Silver nitrate cautery 12.0% 0 0%
Anterior nasal packing 0 0.0% 0 0%
Adenoid Size 0 32 64.0% 29 58.0%
Group 1 4 8.0% 6 12.0%
Group 2 16.0% 10 20.0%
Group 3 6 12.0% 3 6.0%
Group 4 0 0.0% 2 4.0%
Presence of nasal septum deviation Absent 19 38.0% 36 72.0%
Present 31 62.0% 14 28.0%
Deviation location Absent 19 38.0% 36 72.0%
Anterior 22 44.0% 3 6.0%
Posterior 1 2.0% 18.0%
Antero-posterior 8 16.0% 2 4.0%
Epistaxis Group deviation, deviation location and the Miladina

Logistic regression (backward logistic regression)
was used in the multivariate analysis to determine
the factors associated with the epistaxis duration,
location of the epistaxis site, nasal mucosa type,
treatment in active epistaxis by parents and
treatment outcomes, however no relationship
was found. There was a statistically significant
relationship between the nasal mucosa type and
age (p < 0.05). The age of patients who have
vascularized epistaxis site (13 (7 - 17)) was higher
than the age of patients who have friable epistaxis
site (8 (3-13)). There was no statistically significant
relationship between the ages of patients treated
with medical therapy (8.5 (3-14)) and the ages of
patients (13 (7 - 17)) applied silver nitrate cautery
(p > 0.05).

There was a statistically significant relationship
between nasal mucosa type and presence of

classification (Table 2). There was a statistically
significant relationship between nasal mucosa
type and presence of deviation (p < 0.05). While
nasal septum deviation was observed in all
patients with vascularized nasal mucosa type,
the rate of nasal septum deviation was lower in
friable or friable-vascularized epistaxis site. In
addition, the ratio of vascularized epistaxis site
in patients with anterior nasal septum deviation
was 72.7%. When the nasal mucosa type was
evaluated according to the Mladina classification,
it was seen that vascularized epistaxis site is
not significantly observed in patients without
nasal septum deviation. However, a vascularized
epistaxis site was observed more frequently in
Type 3 deviations.

There was no statistically significant relationship
between epistaxis duration and deviation location,
Mladina class, the degree of inferior turbinate
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Table 2: Comparison of nasal mucosa type and presence of nasal septum deviation, deviation location, Mladina class in epistaxis group.

Nasal Mucosa Type P
Friable Vascularized Friable Vascularized
n % n % n %
Presence of | Absent 18 48.6 0 0.0 1 50.0 0.004
nasal septum | Present 19 51.4 11 100.0 1 50.0
deviation
Deviation Absent 18 48.6 0 0.0 1 50.0 0.008
Location Anterior 13 35.1 8 72.7 1 50.0
Posterior 0 0.0 1 9.1 0 0.0
Antero- 6 16.2 2 18.2 0 0.0
posterior
Mladina 0 18 48.6 0 0.0 1 50.0 0.015
Class 1 6 16.2 1 9.1 0 0.0
2 2 5.4 1 9.1 0 0.0
3 2 5.4 4 36.4 0 0.0
4 1 2.7 0 0.0 0 0.0
5 7 18.9 4 36.4 1 50.0
1 2.7 1 9.1 0 0.0

hypertrophy or adenoid size. There was no
statistically significant relationship between
treatment in active epistaxis by parents and the
presence of deviation, deviation location, the
Mladina class or nasal mucosa type. There was
no statistically significant relationship between
recurrent epistaxis and the presence of adenoid
tissue and the degree of inferior turbinate
hypertrophy (p > 0.05, p > 0.05).

Epistaxis and control group analysis

In the recurrent epistaxis group, the friable,
vascularized and friable-vascularized types were
seen statistically higher in the nasal mucosa
compared to the control group (p<0.001). The
presence of nasal vestibulitis was significantly
higher in the recurrent epistaxis group than in the
control group (p<0.001). There was no statistically
significant difference about the presence of
adenoid tissue between the recurrent epistaxis
group and the control group (p > 0.05).

The presence of deviation was significantly higher
in the recurrent epistaxis group than the control
group (p < 0.05). Anterior and antero-posterior
deviations were seen significantly higher in the
epistaxis group then the control group (p < 0.00).
The mild degree of inferior turbinate hypertrophy
was significantly higher in the recurrent epistaxis
group than the control group (p < 0.05) (Table 3).

Logistic regression was used in the univariate

analysis to determine the factors associated with
presence of deviation, deviation location, Mladina
class, adenoid size, nasal mucosa type and the
presence of vestibulitis. Multivariate regression
analysis results were not significant.

There was a statistically significant relationship
between epistaxis and presence of deviation (p <
0.05), presence of vestibulitis (p < 0.001), Mladina
class 1 (p < 0.05), anterior deviation (p < 0.001),
posterior deviation (p < 0.05) and antero-posterior
deviation (p < 0.05). There was no statistically
significant relationship between epistaxis and
the presence of adenoid tissue, adenoid size (p
> 0.050).

DISCUSSION

Spontaneous  epistaxis is a significant
complaint in the emergency department [8-14].
Paediatric epistaxis is a common condition in
otorhinolaryngology practice. Recurrent epistaxis
can be distressing and worrying for both parents
and children [3]. In an earlier study, Shay et al.
found that 57.4% of boys had epistaxis, which was
slightly more frequent than that found in girls [1].
Similarly, we found 58% boys predominance in
our study.

Paediatric epistaxis occurs as recurrent, non-
life-threatening bleeding. The factors that induce
bleeding include local inflammation, mucosal
dryness and local trauma such as that caused
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Table 3: Comparison of groups and deviation location, nasal mucosa type, Mladina class, adenoid size, the degree of inferior turbinate hypertrophy.

Epistaxis Control P
n % n %
Deviation Location Absent 19 38.0 36 72.0 <0.001a
Anterior 22 44.0 3 6.0
Posterior 1 2 9 18.0
Antero-posterior 8 16.0 2 4.0
Nasal Mucosa Type Normal 0 0.0 46 92.0 <0.001b
Friable 37 74.0 4 8.0
Vascularized 11 22.0 0 0.0
Friable-Vascularized 2 4.0 0 0.0
Mladina Class 0 20 40.0 45 90.0 0.004b
1 7 14.0 1 2.0
2 3 6.0 0 0.0
3 5 10.0 2 4.0
4 1 2.0 0 0.0
5 12 24.0 2 4.0
6 2 4.0 0 0.0
Adenoid Size Absent 32 64.0 28 58.0 0.508b
Group 1 4 8.0 6 12.0
Group 2 8 16.0 10 20.0
Group 3 6 12.0 3 6.0
Group 4 0 0.0 2 4.0
The degree of inferior turbinate hypertrophy Absent 14 28.0 19 38.0 0.001b
Mild 28 56.0 10 20.0
Moderate 7 14.0 20 40.0
1 2.0 1 2.0

2 Pearson Chi-Square tests P Fisher-Freeman-Halton test

by nose picking. In rare cases, epistaxis can be
originated from systemic factors, such as bleeding
disorders or from local factors such as tumours.
Epistaxis is rare in children below 2 years of
age. If there is a clinical suspicion, it should be
investigated for bleeding disorders or local tumours
[6-15]. Bleeding may also be originated from the
lateral nasal wall. Posterior bleeding may result
from the posterior branches of the sphenopalatine
artery [16]. However, posterior nosebleeds are
extremely rare in children [2]. Posterior bleeding
was not observed in our study groups.

It is recommended that the clinician perform
a careful evaluation of the patient's age,
symptoms and findings of the anterior rhinoscopic
examination, for determining the cause of the
epistaxis. Furthermore, nasal endoscopy should
be included in the examination for a child with
continuous bleeding with no obvious source of
bleeding on anterior rhinoscopy [10]. As the
majority of nosebleeds originate from the anterior
part of the septum, significant vascularisation in

the anterior nasal septum or dry raw crusty areas
or a bent nasal septum requires careful inspection
during examination. Nasal vestibulitis is also
common secondary to infection [2]. Bleeding may
occur when this area is exposed to dryness or
minor trauma [10]. In addition, approximately half
of the children with epistaxis experience significant
vascularisation of the nasal septum [17].

Montague et al. [17] described the occurrence
of paediatric epistaxis. First, they indicated that
Staphylococcus aureus colonised the nose of
children. S. aureus colonisation causes nasal
crusting and irritation and low-grade inflammation.
At this stage, inflammation and trauma increase
nasal vascularisation. Nosebleeds occur due
to the damage caused by the separation of the
crusts from their places by digital trauma. With
prolonged inflammation, inflammatory mediators
are released that can lead to the growth of visible,
prominent new vessels. Continuous inflammation
due to digital trauma can ultimately lead to
squamous metaplasia [17].
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In the majority of cases, nasal bleeding stops
spontaneously after a few minutes, or short-
term pressure applied on the nostrils is generally
sufficient to stop it [2]. For the treatment of
significant or recurrent epistaxis, vasoconstrictor
drops, cauterisation with silver nitrate in office
conditions and topical creams should be applied.
Nasal packing is rarely required in children [3].
Histological examination reveals inflammatory
infiltrate findings surrounding the vessels. This
provides evidence that nasal staphylococci can be
aggressively eliminated using antiseptic creams
[17]. Cauterisation is applied in the operating room
conditionsin cases of persistent epistaxis [9]. In this
study, nasal vestibulitis was seen in the majority of
patients in epistaxis group in anterior rhinoscopic
examination. In addition, with increasing age, there
was an increase in vascularisation in the epistaxis
site and consequently an increase in the severity
of bleeding. This situation increases the necessity
of medical interventions such as cauterisation
and nasal packing for bleeding control. The
presence of vestibulitis in the nose is a factor that
determines the severity of the effect of bleeding
in the site. In paediatric epistaxis, posterior
haemorrhage is less common and less severe.
However, we observed that anterior bleeding may
be more serious and may require more serious
medical interventions such as cauterisation and
nasal packing in extreme cases.

Other causes of epistaxis include infections,
allergic rhinitis, bleeding disorders and trauma [3].
Besides these risk factors, several factors have
been identified, but the relationship with epistaxis
has not been clarified. Nasal septum anomalies
have often been reported to be the cause, but the
relationship remains to be clarified [5-6]. Epistaxis
tends to be present on the deviation side in
patients with nasal septum deviation [18]. Fuller
et al. reported that functional septorhinoplasty can
perform safely in select paediatric patients with
significant nasal obstruction [19].

In paediatric patients with nasal septum deviation,
vascularisation in the epistaxis site was increased
when the Mladina Class 3 in our study. As a result,
the requirement for cauterisation was increased in
these patients, rather than medical treatment in
paediatric patients with nasal septum deviation.
Vascularization in the epistaxis site increases due

to chronic vestibulitis and nasal septum deviation
with age. In addition, it was observed that inferior
turbinate hypertrophy was effective in the presence
of recurrent epistaxis. Nasal septum deviation and
inferior turbinate hypertrophy narrow the nasal
airflow passage. This may lead to vascularincrease
in the deviated part by thinning the nasal mucosa
with nasal vestibulitis. This situation may result to
the need for further epistaxis treatments. In the
Mladina Class 1 deviations, nasal septal deviation
and nasal vestibulitis cause thinning of the nasal
mucosa. Since there is no vascularization in such
epistaxis, it can be intervened more easily.

The nasal septum deviation and inferior turbinate
hypertrophy, which are closely associated with
recurrent epistaxis and epistaxis treatment, are not
well known by the emergency department doctors,
paediatricians, family physicians, especially
in paediatric patients. Therefore, patients are
treated temporarily and inappropriately, on an
outpatient basis. Patients with paediatric epistaxis
must be referred to the otorhinolaryngologist by
the emergency department for the evaluation of
possible nasal pathologies. Recurrent epistaxis
will thus be prevented, with adequate treatment.

Our study had some limitations. In the etiology of
epistaxis development, many risk factors such as
viral and bacterial rhinosinusitis, allergic rhinitis,
physical and chemical irritation, facial injury,
temperature and humidity, nasal tumours are
important. A well designed study should include
large numbers of cases to eliminate the relative
the risks associated with these factors.

CONCLUSION

The nasal septum deviation, inferior turbinate
hypertrophy and vascularisation are related to
each other in paediatric recurrent epistaxis.
With increasing age, there is an increase
in vascularisation in the epistaxis site and
consequently, an increase in the severity of
bleeding. In epistaxis patients, the presence of
deviation, inferior turbinate hypertrophy and/
or vestibulitis, vascularisation can be identified
correctly through nasal examination by an ENT
specialist and a permanent treatment can be
provided.
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ABSTRACT

Aim: Autism spectrum disorder (ASD), a group of heterogeneous neurodevelopmental
disorders, is characterized by complex behavioral phenotypes. Despite extensive
studies over many years, the causes of ASD are still unknown. PTEN and POGZ
genes are studied as candidate genes that may be responsible for the ASD
phenotype. We aimed to investigate the expression levels of PTEN and POGZ genes
in autistic patients.

Methods: Gene expressions of PTEN and POGZ were investigated in 50 ASD
patients and 50 age and gender matched healthy controls. This study was conducted
in the Erciyes University Genome and Stem Cell Center (GENKOK).

Results: POGZ gene expression was increased in patients compared to controls.
According to gender, the expression results of the autistic male patients were
significant. PTEN mRNA expression was not statistically significant but found to be
lower in patients than in controls. The relationship between the expression of these
genes and cognitive deficits was not significant.

Conclusion: We recommend investigating other possible candidate genes in larger
cohorts and comparing the results with different additional cilinical findings in ASD.

Key Words: Autism, Autism Spectrum Disorders, PTEN, POGZ, Expression

o0z

Amag: Otizm spektrum bozuklugu (OSB), karmasik davranigsal fenotiplerle
karakterize, heterojen bir grup nérogelisimsel bozukluktur. Uzun yillar boyunca
yapilan kapsamli galismalara ragmen, OSB'nin nedenleri hala bilinmemektedir.
PTEN ve POGZ genleri, OSB fenotipinden sorumlu olabilecek aday genler olarak
gosterilmistir. Otistik hastalarda PTEN ve POGZ genlerinin ekspresyon diizeylerini
arastirmay amagladik.

Yontem: OSB tanili 50 hastada ve yas-cinsiyet uyumlu 50 saglikli kontrolde PTEN
ve POGZ gen ekspresyonlari arastirildi. Bu galisma Erciyes Universitesi Genom ve
Kok Hiicre Merkezi'nde (GENKOK) yapilmistrr.

Bulgular: POGZ geninin hastalarda kontrollere gore daha fazla eksprese oldugu ve
ofistik erkek hastalarda bu genin ekspresyonunun anlamli oldugu bulundu. PTEN
gen ekspresyonu istatistiksel olarak anlamli degildi ancak hastalarda kontrollere gore
daha distik bulundu. Bu genlerin ekspresyonu ile bilissel gerilik arasindaki iliski ise
anlamli degildi.

Sonug: Daha biiyiik hasta gruplari ile diger olasi aday genlerin arastiriimasini ve
sonuglarin farkli ek klinik belirtilerle hastalarda karsilastiriimasini 6nermekteyiz.
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INTRODUCTION

utism spectrum disorder (ASD) is a
Aneurodevelopmental disorder characterized
by repetitive and restricted behaviors and interests,
as well as social communication impairments [1-
3]. Autism is a common subtype of ASD [4]. Itis a
chronic disease that starts in early childhood and
lasts for life. There has been a significant increase
in the autism incidence worldwide: according to
recent reports, 1 in every 54 children has the
condition [5]. The complex etiology of the disease
causes different phenotypes to occur, even in
the same family. Despite extensive studies over
many years, the causes of ASD are still unknown.
It is known that it is not a single gene which is
responsible for the pathogenesis of ASD [6-12].
To date, more than 800 ASD candidate genes
have been identified and they are involved in
various biological pathways [13].

Both of PTEN and POGZ genes are shown as
candidate genes that may be responsible for
the ASD phenotype [13]. PTEN is a gene on
chromosome 10 and it has an epigenetically
different function: its gene function is namely
important in neurodevelopment [14]. Deletion
of the PTEN gene results in death during the
embryonic period [15]. It may contribute to the
diversity of the ASD phenotype as an important
regulator of the PISK/AKT mTOR pathway [15,16].
Several roles of the PTEN gene in autism have
been shown in various studies [17-19].

POGZ is a gene that encodes pogo transposable
element-derived protein with zinc finger domain
affecting ASD [20]. POGZ has a major role in
chromatin regulation, cellular function and gene
expression. Disorders in chromatin-related
mechanisms may cause pathological effects [21].
POGZ is highly expressed in the human fetal brain
[21,22]. POGZ deficiency may affect mitosis, brain
development and dysfunction [23]. A recent study
demonstrated that Pogz deficient mice had been
mimicking several of the ASD symptoms including
learning and motor deficits, growth impairment,
microcephaly and increased sociability [24].

Studies have shown that there is a relationship
between PTEN and POGZ genes and ID
accompanying some autism cases. Thus we used
these genes, which are more associated with

clinical findings of autism [15,17-19,25-27]. This
is the first report investigating the expression of
target genes (PTEN, POGZ) in 50 ASD patients
and 50 age-gender matched healthy controls in
Turkey. We also investigated whether these gene
expressions were related to cognitive impairment
in ASD patients.

MATERIAL AND METHODS
Ethical Compliance

This study was approved by the institutional
ethical board of Erciyes University (No0:2016/491).
Informed consents were obtained from the parents
of the children who participated in the study.

Selection of patients

Fifty patients aged 2 to 10 were enrolled from
Erciyes University Faculty of Medicine Department
of Child Psychiatry, after undergoing psychiatric,
physical and neurologic examinations. All children
with ASD were newly diagnosed by a childhood
and adolescence psychiatrist, based on the criteria
of the Diagnostic and Statistical Manual of Mental
Disorders-Fifth Edition (DSM-V). The Childhood
Autism Rating Scale (CARS) scale was used to
assess the severity of ASD from mild to moderate
to severe [28]. Fifty healthy controls aged 1 to
10 without a chronic, medical and psychiatric
medication or genetic disease, were included
in the study. Whole blood samples of patients
and healthy controls were taken into sterile 2 ml
vacuum tubes containing EDTA (ethylenediamine-
tetraacetic acid) for further analysis. All of the
blood samples from patients were taken before
starting the medications to avoid the possible
effects for gene expression.

RNA isolation and gene expression studies

We performed the analysis in the Erciyes University
Genome and Stem Cell Center (GENKOK). Total
RNA was isolated from peripheral blood samples
(TRIzol, Roche, Germany). The RNA quality
and quantity were measured with BioSpec-Nano
Spectrometer. Complementary DNA (cDNA) was
synthesized from the RNA obtained using the
Transcriptor High Fidelity cDNA synthesis Kkit
(Roche, Germany). Expressions of POGZ and
PTEN genes were investigated with Quantitave
Real-Time PCR (LightCycler 480, Roche,
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Germany) using SYBR green. The experiment
comprised the steps of the reaction mixture for
1 cycle of 10 min at 95°C for deactivation and
subsequently, 45 cycles of 10 sec each at 95°C,
30 sec at 60°C, 1 sec at 72°C for denaturation
and 30 sec at 40°C for cooling. Each sample
was double studied and beta-actin (ACTB) was
selected as housekeeping gene. Results of the
target gene expression levels were determined by
delta Ct method.

Statistical analysis

The statistical results of this study were calculated
using GraphPad Prism (Version 6.01) program
and the graphs of the results were prepared again
with this program. Comparisons between the
groups were evaluated by nonparametric t-test.
p<0.05 was considered significant.

RESULTS
Study groups

The study group consisted of 50 individuals with
39 males and 11 females with the age range of 2
to 10 years, whereas the control group consisted
of 39 males and 11 females, with the age range
of 1 to 10 years. The characteristics of the
patients included in the study are shown in Table
1. Seven of the patients identified for this study
had consanguineous marriage, 23 had congenital
anomalies and 19 had an intellectual disability
(ID). Table 2 shows the patients with ASD included
in the study and their clinical findings.

Table 1. Demographics of patients and controls included in the study

Demography Autism (n=50) Control (n=50)

Gender 39 Males and 11 39 Males and 11
Females Females

Average of age 4.08 3.85

Range of age 2-10 1-10

Gene expression results of POGZ and PTEN
genes in patients with ASD and controls

The expression levels of POGZ and PTEN genes in
the blood of autistic patients were determined. The
expression results of POGZ gene was statistically
significant (p< 0.0001), although those for the
PTEN gene was not significant (p=0.7884). Figure
1 shows gene expression profiles of the groups.
Figure 1A depicts the comparison of expression

of POGZ and PTEN genes in 50 ASD patients and
50 controls. While the POGZ gene was expressed
more in patients with autism than controls, the
PTEN gene was found to be less expressed in
patients with ASD than in the controls.

A 2.5 *xx
c 2.0
5
#
@ 1.5 O Patients
=N
] m  Controls
% 1.0+
@
c
@
O 0.5+
0.0
B PTEN POGZ
2.5+
c 2.0 = 3 Male Patients
2 mm Female Patients
¢ 1.5
s 1 Male Controls
»
W04 =3 Female Controls
2
3
O 0.5
0.0-
PTEN POGZ
O |D Positive
c m  |D Negative
2.5
c 2.0
E=3
&
3 1.5
S
o
1.0
[
=
d’
O 0.5
0.0
PTEN POGZ

Figure 1. Gene expression profiles of the groups. (A) Expression profiles
of PTEN and POGZ genes in 50 ASD patients and 50 controls. (B)
Expressions of PTEN and POGZ genes according to gender. (C) The
comparison of expressions of PTEN and POGZ genes with ID Positive
and ID Negative patients

When compared according to gender, the
expressions results of these genes were not
statistically significant in male and female
patients (for POGZ p=0.2380, for PTEN p=0.65586,
respectively) (Figure 1B). While the expression
of POGZ gene was statistically significant by
comparing male patients and male controls
(p<0.0001), PTEN gene expression was not
significant in male patients and male controls
(p=0.7513). The expression results of genes were
not statistically significant in female patients and
female controls (for POGZ p=0.8236, for PTEN
p=0.8862, respectively).

It was also investigated whether the expression
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Table 2. Clinical findings in patients with autism

No | Disease | Gender | Age | Consanguinity | Congenital | Intellectual
Group |(Male, | (Year) Anomaly | Disability
Female)
1 |ASD M 2 Negative Negative Negative
2 |ASD M 6 Negative Positive Positive
3 |ASD M 3 Negative Positive Negative
4 |ASD F 3 Negative Positive Positive
5 |ASD M 6 Positive Positive Negative
6 |ASD M 6 Negative Negative | Negative
7 |ASD M 5 Negative Negative Negative
8 |ASD M 4 Negative Negative | Negative
9 |ASD M 6 Negative Positive Positive
10 |ASD F 4 Positive Positive Positive
11 |ASD M 4 Positive Negative Positive
12 |ASD M 3 Negative Positive Negative
13 |ASD M 3 Negative Negative Positive
14 |ASD M 3 Negative Negative | Negative
15 |ASD F 3 Negative Negative Negative
16 |ASD M 9 Negative Negative | Negative
17 |ASD F 9 Negative Negative Negative
18 |ASD F 4 Negative Negative | Negative
19 |ASD M 9 Positive Negative Negative
20 |ASD M 4 Negative Positive Positive
21 |ASD M 4 Negative Positive Negative
22 |ASD M 2 Negative Positive Negative
23 |ASD M 2 Negative Positive Negative
24 | ASD M 4 Negative Negative | Positive
25 |ASD M 5 Negative Negative Positive
26 | ASD F 3 Negative Negative | Negative
27 |ASD M 4 Negative Positive Negative
28 | ASD M 3 Negative Negative | Positive
29 |ASD M 3 Negative Negative Positive
30 |ASD M 2 Negative Negative | Positive
31 |ASD F 3 Negative Negative Negative
32 |ASD M 4 Positive Positive Negative
33 |ASD M 5 Negative Positive Negative
34 |ASD M 3 Negative Positive Negative
35 |ASD M 4 Negative Positive Negative
36 | ASD M 5 Negative Positive Negative
37 |ASD F 3 Negative Positive Negative
38 | ASD M 3 Negative Negative | Negative
39 |ASD M 3 Negative Negative Negative
40 |ASD M 4 Negative Negative | Positive
41 | ASD F 3 Negative Negative Positive
42 | ASD F 4 Positive Negative | Positive
43 | ASD M 4 Negative Positive Positive
44 | ASD M 3 Negative Positive Positive
45 | ASD M 3 Negative Positive Negative
46 | ASD M 4 Negative Positive Negative
47 | ASD M 2 Negative Negative Negative
48 | ASD F 4 Negative Negative | Positive
49 | ASD F 9 Negative Negative Positive
50 | ASD M 3 Positive Positive Negative

levels of PTEN and POGZ genes are associated
with the finding of ID and this finding was shown in
Figure 1C. There were no significant differences
for PTEN and POGZ gene expressions with/

without ID (p=0.8519; p=0.5063).
DISCUSSION

Genetics plays a key role in the etiology of ASD
[8,29]. PTEN and POGZ genes are shown as
candidate genes that may be responsible for the
ASD phenotype [13]. Since the role of these genes
in autism is not well known, the expressions of
PTEN and POGZ genes were investigated in
this study, through the blood samples of Turkish
patients with autism and corresponding controls.

The PTEN gene can contribute to the diversity of
the ASD phenotype as an important regulator of
the PIBK/AKT/mTOR pathway [15]. This signaling
pathway activity is required for cell growth, survival
and proliferation. Therefore, abnormalities in
this pathway cause psychiatric and neurological
disorders such as schizophrenia, autism and brain
tumors [19]. A study with Pten knock-out mice was
reported to result in long-term changes in autistic-
like behavior (social behavior, repetitive behavior
and anxiety, memory and learning deficits) [15].
The most common clinical finding in humans with
mutated PTEN is macrocephaly [14,30]. Butler
et al. investigated the PTEN gene mutation in 18
patients (13 males and 5 females aged 3-18 years)
who were diagnosed with ASD and macrocephaly.
As a result of the study, it was determined that
three male patients were carriers of germline PTEN
mutation [27]. Kaymakcalan et al. also identified
three pathogenic/likely pathogenic mutations by
PTEN gene sequence analyses in Turkish ASD
and macrocephaly children [31].

Some of the PTEN and POGZ mutations have
been related to ASD [15,21,27]. PTEN mutation
carriers are strongly affected by genetic and
environmental factors. Individual mutations lead
to very different phenotypes, even within the
same family [32,33]. Recent case reports have
suggested that 25% to 50% of ASD children
with  PTEN mutations were identified [33,34].
Individuals with autism who have mutations in
the PTEN gene have a distinct profile of cognitive
impairments and structural abnormalities in the
brain [35-37]. In our study, it was found that there
was less PTEN gene expression in the patient
group as opposed to the controls, however this
finding was statistically insignificant (p=0.7884).
Expression changes of this gene were also

Acta Medica Alanya 2022:6:3 253



Tezcan T et al. PTEN and POGZ Genes in Autism

investigated on gender basis and it was found
that there was a decrease in PTEN expression of
autistic male patients, compared to the controls.
In female patients, PTEN was found to be less
expressed than in the controls. Research on both
the number of patients and the basis of gender
may provide more detailed information about how
this decrease in PTEN expression is reflected in
the etiology of autism.

POGZ encodes pogo transposable element-
derived protein with zinc finger domain affecting
ASD [20]. Previous studies have shown that
POGZ is involved in chromatin remodeling,
neurite outgrowth, neuronal proliferation and
gene transcription regulation [21,38-40]. In fetal
brain tissues, the POGZ expression pattern may
well play an essential role in early embryonic
development [26]. POGZ deficiency may affect
mitosis, brain development and dysfunction
[23]. A recent study demonstrated that Pogz
deficient mouse mimicked several of the ASD
symptoms, including learning and motor deficits,
growth impairment, microcephaly and increased
sociability [24].

Pathogenic POGZ mutation causes impaired
cortical development and reversible autism-like
phenotypes. De novo mutations were likely gene-
disrupting variants that cause ID and ASD [25].
Matsumura et al. showed that POGZ regulates
neuronal development, and POGZ de novo
mutations impaired neuronal development in the
developing mouse brain and induced pluripotent
cell lines from an ASD patient [41]. Our expression
results of POGZ gene was statistically significant.
POGZ gene was expressed more in patients with
autism. Also we were investigated expression
changes of the POGZ gene in terms of gender.
Autistic males had more POGZ expression than
the controls and this result was found to be
significant. In female patients, POGZ was found
to be more expressive than the controls but this
finding was not significant. With the small number
of female patients included in this study, the
increase in gene expression may not be found to
be significant. Genotype—phenotype correlation
analysis has revealed that there is a relationship
between and PTEN and POGZ genes with ID
accompanying some autism cases [15,26]. In
our study, POGZ and PTEN expressions were

examined in terms of ID associated with autism.
The results of both genes were not statistically
significant.

CONCLUSION

In future studies, by investigating the expression
of PTEN and POGZ genes in larger cohorts and
comparing the obtained results with the other
clinical findings determined in Turkish ASD
patients, the unknowns regarding these genes
in the etiology of autism can be eliminated. They
may be used as a potential biomarker in the clinic
and may contribute to the development of clinical
phenotype-specific treatment options among
patients. It will also be useful to investigate and find
other genes, which may be new candidate genes
for autism. We only used blood samples from the
patients because the difficulty and inaccessibility
in taking and analyzing brain tissue, and this
remains one of the biggest obstacles in autism
neuropathology [42]. Also, the expression of the
genes may be studied in specific brain regions
and other biological samples from autism patients.
Therefore, the real effect of the expression of
these genes on the autism phenotype may be
determined by further analysis.
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Effect of miRs-17/20 on vasospasm in
subarachnoid hemorrhage model of rats

miR-17/20’nin Siganlarin Subaraknoid Kanama Modelinde Gelisen Vazospazm Uzerine Etkisi
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ABSTRACT

Aim: To investigate the effects of melatonin and miRNA-17/20 administration
on vasospasm and vascular damage on the bacillary artery in the Subarachnoid
hemorrhage (SAH) model of rats.

Methods: Rats were divided into 6 groups: Sham, SAH, SAH+NegmiRNA,
SAH+MEL, SAH-miRs-17/20 group, SAH+MEL+miRs-17/20. For creating the
SAH model the skin was cut with a vertical incision in the anterior region of the
head.120 pL of fresh non-heparinized autologous arterial blood collected from the
tail artery was injected into the prechiasmatic cistern under aseptic conditions. Al
steps in the Sham were the same as in the SAH group, except for blood injection.
In the SAH+NegmiRs-17/20, miRs-17/20 miRNA Mimic-Negative Control#1 was
administered 1 hour after SAH operation. In the SAH+MEL,10 mg/kg melatonin
was administered intraperitoneally 1 hour after the SAH operation. In the SAH-
miRs-17/20, mimic-miR-17 and mimic-miR-20 were given intranasally 1 hour after
the SAH operation. In the SAH+MEL+miRs-17/20,intranasal mimic-miR-17 and
intraperitoneal melatonin were administered 1 hour after the SAH operation. Brain
samples, including the bacillary artery, were taken and subjected to routine tissue
processing procedures. Vessel samples were evaluated and graded in histological
sections stained with the H-E method in terms of vasospasm, edema in the tunica
media, and folding of the lamina elastica interna.

Results: The co-administration of melatonin and miRs-17/20 reduced the vasospasm
and edema formation in the vessel wall. It has also been demonstrated that the
application of miRs-17/20 after SAH alone reduces the development of edema in the
vessel wall and folding of the internasal lamina elastica due to vasospasm.
Conclusion: It has been shown that miRs-17/20 can reduce vasospasm in the
vessel wall and prevent vessel damage by reducing edema.

Keywords: Subarachnoid Hemorrhage, microRNAs, melatonin, rat

o0z

Amag: Mevcut calismamizin amaci, ratlarda olusturulan subaraknoid kanama
(SAH) modelinde melatonin ve miRNA-17/20 uygulamasinin basiller arterde gelisen
vazospazm ve damar hasari (izerine etkisinin aragtirimasidir.

Yontemler: Calismada kullanilan 36 adet sican 6 gruba ayrilmistir; Sham, SAH,
SAH+NegmiRNA, SAH+MEL, SAH-miRs-17/20 group, SAH+MEL+miRs-17/20.
Siganlara anestezi altinda SAH modeli uygulandi. Kafanin 6n bélgesinden dikey bir
kesi ile cilt agilarak kemige ulasildi. Insizyondan sonra, kuyruk arterinden toplanan
120 pL heparinize olmayan taze otolog arteriyel kan aseptik kosullar altinda 10
saniyede yavasca prekiazmatik sisternaya enjekte edildi. Sham grubunda kan
enjeksiyonu disinda tlim basamaklar SAH grubuyla ayniydi. SAH+NegmiRs-17/20
grubunda, miRs-17/20 miRNA Mimic Negative Control#1 SAH operasyonundan 1
saat sonra uygulandi. SAH+MEL grubunda, SAH operasyonundan 1 saat sonra 10
mg/kg melatonin intraperitoneal olarak verildi. SAH-miRs-17/20 grubundaysa SAH
operasyonundan 1 saat sonra intranazal olarak mimic-miR-17 ve mimic-miR-20
verildi. SAH+MEL+miRs-17/20 grubunda, SAH operasyonundan 1 saat sonra
intranazal mimic-miR-17 ile intraperitoneal melatonin (10 mg/kg) uygulandi. Deney
sonunda siganlardan basiller arteri de igeren beyin drnekleri alinip rutin doku takip
islemlerine tabi tutuldu. Sonrasinda H-E yontemi ile boyanan histolojik kesitlerde
damar oOrnekleri vazospazm, tunica mediada 6dem ve lamina elastica internada
kivrimlanma kriterleri agisindan degerlendirilip derecelendirildi.

Bulgular: SAH modeli olusturulan siganlarda, SAH modeli sonrasi melatonin ve
miRs-17/20°nin birlikte uygulanmasinin damar duvarinda olusan vazospazm ve
6dem olusmasini anlamli sekilde azalttigi gosterilmistir. SAH sonrasi miRs-17/20
uygulamasinin da tek basina damar duvarinda ddem gelismesini ve vazospazma
bagli lamina elastica internada kivrimlanmay azalttigi ortaya konmustur.

Sonug: Galismamizda, miRs-17/20°'nin damar duvarinda vazospazmi azaltabilecegi,
6demi de azaltarak damar hasarini énleyebilecedi gosterilmistir.

Anahtar kelimeler: Subaraknoid kanama, microRNA, melatonin, sigan
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INTRODUCTION

S ubarachnoid hemorrhage (SAH) is a
neurological emergency caused by the
extravasation of blood into the subarachnoid
space [1]. It accounts for 5% of all stroke cases
and a headache is the most common symptom in
patients with SAH. In addition, these patients may
have at least one more symptom or finding, such
as nausea, vomiting, neck stiffness, photophobia,
short-term loss of consciousness, or focal
neurological deficit. 74% of patients with SAH
have a headache, 77% have nausea and vomiting,
53% have a short-term loss of consciousness and
35% have neck stiffness [2]. While 10 to 15% of
patients die before reaching the hospital, 30% of
SAH patients who are able to apply to any health
institution die within the following year [3].

The most significant complication after SAH is
vasospasm [4]. The blood accumulating in the
subarachnoid space after SAH causes some
chemical changes, which result in smooth muscle
contraction in the tunica media layer of the vessel
wall and ultimately, pathological narrowing. This
is called vasospasm and it develops within a few
weeks after bleeding [5]. While vasospasm is
concentrated near the bleeding site, it is seen in
varying degrees in adjacent vascular structures
[4]. Vasospasm is thought to be one of the most
important causes of mortality and morbidity in
SAH and while it is seen in 30 or 70% of patients
after SAH, it can increase the risk of ischemia
and infarction up to 36%. Vasospasm due to SAH
also worsens the impaired blood flow, leading to
ischemia [6].

Although the cause of vasospasm developing
after SAH has not been fully understood yet,
complex and multifactorial factors such as
inflammation, altered vascular resistance,
impaired autoregulation, micro thromboembolism
and undeveloped collateral anatomy as well as
genetic effects, are blamed in the etiology [7].
It is thought that spasmogens that occur with
the destruction of thrombocytes and especially
erythrocytes leaking out of the vein after SAH,
cause vasospasm. These spasmogens include
oxyhemoglobin, reactive oxygen species (ROS),
thromboxane-A2 (TxA2), endothelin-1 (ET-1),
angiotensin and catecholamines [7, 8].

MicroRNAs (miRNAs) are a family of small
non-coding RNAs that are important regulators
of gene expression [9]. These molecules are
composed of 21 to 22 nucleotides that regulate
the stability or translational efficiency of targeted
mRNAs [10]. Studies have shown its effects in
many pathological conditions [11-12-13-14].
miRNA-17 and miRNA-20 are miRNAs belonging
to the miRNAs-17-92 group [13]. miRNA-17 and
miRNA-20 appear to play a role in many aspects
of the central nervous system (CNS) [14].

Melatonin is a hormone produced by the pineal
gland and its production occurs in the dark
phase and is acutely suppressed by light [15].
Melatonin is known to have an antioxidant effect
that reduces ROS production in cells. Many
studies have benefited from this therapeutic effect
of melatonin in many pathological conditions,
including neurodegenerative diseases [16]. In
addition, studies are showing that melatonin has
antiapoptotic, anti-inflammatory and antioxidant
effects in the treatment of SAH [17, 18].

Our study aimed to investigate the effects of
melatonin and miRNA-17/20 administration on
vasospasm and vascular damage on the bacillary
artery, in the SAH model created in rats.

MATERIALS AND METHODS
Trial design

The tissues used in this study are the tissues
obtained from the study titled “Examination of
the protective effects of melatonin and miR17/20
administration on acute brain damage in rats with
experimental subarachnoid hemorrhage model”,
which was approved by the Animal Experiments
Local Ethics Committee of Canakkale Onsekiz
Mart University, with the decision number 2019/03-
05. Before the study started, an application was
made to the Animal Experiments Local Ethics
Committee of Canakkale Onsekiz Mart University
and approval was obtained with the number
38285931-604.02.04-E.2000074137 dated
12/06/2020. Animal procedures were performed
according to the “Guide for the [Care and Use of
Laboratory Animals” principles [19].

All steps of the study were conducted at the
Canakkale Onsekiz Mart University Experimental
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Animals Research Center, open for supervision.
In this study, 36 Wistar albino male rats (aged 3-4
months, weight 250-350 grams) were used. The
rats were obtained from the Canakkale Onsekiz
Mart University Experimental Research Center. All
rats were housed in pairs in appropriate cages in
an animal room maintained at a standard humidity
(35%-50%) and temperature of 24+1 °C, with 12
hours of light and 12 hours of darkness, and were
fed with standard food and water ad libitum.

Experimental Groups and Surgical Procedure

The thirty-six (36) rats used in the study were
randomly divided into 6 groups.

Group 1: Sham (n=6)
Group 2: SAH (n=6)

Group 3: SAH+Negative control miRNA group
(SAH+NegmiRNA) (n=6)

Group 4: SAH+Melatonin (SAH+MEL) group(n=6)
Group 5: SAH-miRs-17/20 group (n=6)

Group 6: SAH+MEL+miRs-17/20 group (n=6)
SAH Operation

In our study, the pre-chiasmatic SAH model was
used as previously described in the literature [20].
In animals administered general anesthesia with
intramuscular Ketamine hydrochloride (60 mg/
kg) and xylazine hydrochloride (5 mg/kg), the
skin was opened with a vertical incision in the
anterior region of the head, and the bone was
reached. A 1.5-mm diameter hole was drilled 7.5
mm forward from the bregma and 2 mm to the
right of the sagittal line. By using a 30-degree
posterior sagittal angle, the anterior bone base
was reached 2-3 mm in front of the chiasm. After
the incision, 120 pL of fresh non-heparinized
autologous arterial blood collected from the tail
artery was slowly injected into the pre-chiasmatic
cistern for 10 seconds under aseptic conditions.
Unlike the original model, arterial blood collected
through an open incision from the tail artery was
used instead of tail venous blood. A 30G injector
is used for arterial blood injection: 0,5 mL of blood
was injected. After the surgical procedure was
completed, the hole was closed with bone wax.
In the sham group, the pre-chiasmatic cistern was

entered using a 30G needle tip and after waiting 10
seconds (sec), the injector was removed without
giving any fluid. The process was carried out at
37°C = 0.5°C using a heating pad. In conclusion,
all steps in the Sham group were the same as in
the SAH group, except for blood injection.

In the SAH+NegmiRs-17/20 group, miRs-17/20
miRNA Mimic Negative Control#1 (200 pmol)
was divided equally into both nostrils 1 hour after
the SAH operation. During this application, the
rats were anesthetized with 3% isoflurane. In
the SAH+MEL group, 10 mg/kg melatonin was
administered intraperitoneally 1 hour after the SAH
operation. Mimic-miR-17 (200 pmol) and mimic-
miR-20 (200 pmol) were administered intranasally
to rats in the SAH-miRs-17/20 group 1 hour after
the SAH operation. In the SAH+MEL+miRs-17/20
group, intranasal mimic-miR-17 (200 pmol) and
mimic-miR-20 (200 pmol) and intraperitoneal
melatonin (10 mg/kg) were administered 1 hour
after the SAH operation.

Intranasal miRNA Administration

rno-miR-20b-5p mimic (miR-20)
(miRBase Accession: MIMAT0003211/5
'"CAAAGUGCUCAUAGUGCAGGUAG/
miRVana® miRNA mimic, Thermo Fisher
Scientific, USA), rno-miR-17-1-3p mimic (miR-
17) (miRBase Accession: MIMAT0004710/5
'"ACUGCAGUGAAGGCACUUGUGG/miRVana®
miRNA mimic, Thermo Fisher Scientific), and miRs-
17/20 miRNA Mimic Negative Control #1 (Thermo
Fisher Scientific) were dissolved in nuclease-free
water and 200 pmol doses were prepared. A 10-
pL liquid solution prepared for each miRNA was
applied to the nostril via a soft pipette tip attached
to a micropipette. The solution containing miR-
17 was administered to the left nostril, and the
solution containing miR-20 was administered to
the right nostril. Both miRNAs were obtained and
stored under cold chain conditions throughout the
entire experimental procedure. To prevent nasal
irritation and to obtain sufficient time for the given
fluid to reach the brain, miRNA application was
performed under 3% isoflurane anesthesia. The
rats were kept in the supine position for 3 minutes
after the application.
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Melatonin Preparation and Application

Melatonin (N-acetyl-5-methoxy tryptamine; product
code: M5250-1G; Sigma-Aldrich, St. Louis, MO,
USA) was dissolved in absolute ethanol (Absolute
GR for analysis, MERCK, Germany) and further
diluted in saline to achieve a final concentration of
2.4% (v/v) ethanol. The final solution was injected
IP (10 mg/kg) in rats 1 h after SAH.

Histological Examination

Brain samples, inclu