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ARASTIRMA MAKALESI / RESEARCH ARTICLE

Early Results of Early Intervention in Patients with
Perilunate Dislocation and Fractured Dislocation

Perilunat Cikigi ve Kinkl Cikigi Bulunan Hastalarda Erken Miidahalenin Erken Sonuglari

Yavuz Akalin, Gokhan Cansabuncu, Nazan Cevik, Alpaslan Oztiirk

Department of Orthopedics and Traumatology, Saglik Bilimleri University, Bursa Yitksek Ihtisas Research and Training Hospital,

Bursa, Turkey

ABSTRACT

Aim: Perilunate injuries are rare and often caused by high-energy
trauma. Despite surgical treatment, there can still be a high inci-
dence of functional dissatisfaction and post-traumatic arthritis.
This study aimed to evaluate the functional and radiological re-
sults with early surgical intervention in patients with perilunate
injuries.

Material and Method: This study included 12 patients who had
early surgical treatment for perilunate dislocation and fracture. The
patients were evaluated per the Herzberg classification. The Mayo
wrist score and DASH score aided in the evaluation of functional
results. Grip strength was measured using a Jamar Dynamometer.
Radiological evaluations were performed by comparing the wrist
radiographs.

Results: The mean age of the patients was 37+13.9 years (21-64
years). The mean follow-up period was 26.83+11.26 months (6-44
months). The Mayo wrist score was poor in 2 patients, satisfactory
in 3, good in 5 and excellent in 2. The mean Mayo score was 73.7
(55-90), and the mean DASH score was 19.93+17.22 (5-68.3).
Radiographic examination revealed post-traumatic arthritis in 3
patients and carpal collapse in 1 patient. The range of motion and
grip strength of the wrist joint was statistically different than that of
the contralateral extremity.

Conclusion: In the long-term follow-up, negative results of peri-
lunate and lunate fractures and dislocations surgical treatment
may be improved slightly. In our study and clinical experience,
open surgery within the first 24 hours may minimize negative
results.

Key words: perilunate; fractures; dislocation; wrist; injury; instability

OzET

Amac: Perilunat yaralanmalar nadirdir ve ylksek enerjili travmalar
ile olusur. Cerrahi tedavi sonrasi bile fonksiyonel memnuniyetsizlik-
ler ve postravmatik artrit gérilme insidansi ylksektir. Bu calisma-
mizdaki amacimiz perilunat yaralanmalarin cerrahi tedavi sonrasi
fonksiyonel ve radyolojik sonuglarini degerlendirmektir.

Materyal ve Metot: 2013-2016 siresince perilunat cikik veya
kirikli cikik nedeni ile cerrahi tedavi edilen 12 hasta calismaya
alindi. Hastalar Herzberg siniflamasinda gére degerlendirildi.
Fonksiyonel sonuglar Mayo elbilek skalasi ve DASH skoru ile de-
gerlendirildi. Kavrama gligleri Jamar dinamometresi ile 6l¢dldi.
Radyolojik degerlendirmeler ise mukayeseli cekilen elbilek grafi-
leri yardimiyla yapild.

Bulgular: Ortalama takip siresi 26.83+11.26 (range, 6-44) ay idi.
12 hastanin 11°i erkek (%91.7) 1’i kadin (%8.3) hastadan olusmak-
ta olup yas ortalamasi 37+13.9 (range; 21-64) idi. Mayo elbilek
Skalasina gére 2 hasta kéti, 3 hasta yeterli, 5 hasta iyi ve 2 has-
ta mikemmel olarak degerlendirildi. Ortalama Mayo elbilek skoru
73.7 (range, 55-90), DASH skoru ise ortalama 19.93+17.22 (range,
5-68.3) olarak élcuildii. Radyografilerde 3 hastada posttravmatik
artrit, 1 hastada ise karpal kollaps saptand. El bilegi eklem hareket
acikligi ve kavrama guicli karsi ekstremiteye gére istatistiksel olarak
farkliyd.

Sonuc: Perilunat ve lunat kiriklari ve cikiklari cerrahi tedavisinin
olumsuz sonuclarinda uzun dénem takiplerde bir miktar daha
dlizelme saglanabilir. Calismamiza ve klinik tecriibemize gére
ilk 24 saat icinde yapilan acik cerrahi olumsuz sonuclari en aza
indirebilir.

Anahtar kelimeler: perilunat; kiriklar; ¢ikik; elbilek; yaralanma; instabilite
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Introduction

Perilunate dislocations are high-energy injuries caused
by a fall from a height, motor vehicle accidents or
sporting injuries that occur typically in young male
patients with an average age of 30 years"* Notably, 26
%of these injuries are associated with polytrauma, 10
%are open injuries and 11 %are concomitant to other
extremity injuries®. Because 61 %-65 %of these disloca-
tions are related to scaphoid fractures, they are known
as trans-scaphoid perilunate fracture dislocation®’. The
alignment of the wrist is impaired, and swelling and
crepitation are observed in these cases. The patients
most often complain of paresthesia in the median nerve
distribution, and the fingers are usually held in a flexed
position with severe pain on passive extension. The lit-
erature lacks any consensus regarding the modality of
treatment. Notably, poor results have been observed
with non-operative treatment methods®”. However,
several studies have reported acceptable results with
open reduction and internal fixation through a dorsal
surgical approach, a volar approach or a combination
of both”'% This retrospective study aimed to analyse
the preliminary radiological and functional outcomes
of early surgical intervention in patients with perilu-
nate dislocation and fracture.

Material and Method

This study was performed at the same centre after the
approval from the Ethics Committee of Bursa Yiiksek
[htisas Trainingand Research Hospital, Saglik Bilimleri
University. Additionally, informed consent was ob-
tained from all patients. A retrospective evaluation
was performed of all early interventions of perilunate
dislocations and fractures between 2013 and 2016.
Patients with a history of fracture or surgical procedure
on the same wrist were excluded. The study included
a total of 12 patients—11 (91,7 %) males and 1 (8,3
%) female—with a mean age of 37+13,9 years (range,
21-64 years). The mechanism of injury was motor ve-
hicle accident in 3 cases (25 %) and fall from a height
in 9 (75 %). Multiple concomitant injuries were pres-
ent in 6 cases (50 %) cases. Of the 12 patients, 10 were
admitted for surgery on the same day of presentation
to the Emergency Department. One patient who came
later to the hospital was operated the next day and an-
other one after 7 days. The patient data are presented in
Table 1. A dorsal approach was used in the treatment
of 4 patients and a combination of dorsal and volar ap-
proach in 7 patients. A volar approach alone was used
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in 1 patient owing to the severe soft tissue loss in the
dorsum of the hand during the trauma (Figure 1. a—¢).
The clinical evaluation of the patients was performed
using the Mayo wrist index and the disabilities of the
arm, shoulder and hand (DASH) score. Additionally,
the joint range of movement was measured with a goni-
ometer and grip strength with a Jamar Dynamometer
(Sammons Preston, Bolingbrook, IL, USA) during the
clinical evaluation. Radiological evaluations were per-
formed by comparing the degenerative changes in the
pre-and postoperative radiographs. Ulnocarpal trans-
lation and lunate coverage were evaluated in all cases.

Statistical Analysis

The results were presented as the mean + standard de-
viation for continuous variables, and the categorical
variables were described as frequency and percentage.
The Shapiro-Wilk test was used as the normality test.
Normally distributed paired data were analysed using
the paired #test. A p value of <0,05 was considered
statistically significant. All statistical analyses were per-
formed using IBM SPSS ver.23,0 (IBM Corp. Released
2015.IBM SPSS Statistics for Windows, Version 23,0.
Armonk, NY: IBM Corp.).

Results

Of the 12 patients, 7 had a concomitant scaphoid frac-
ture, and 3 had a radial styloid fracture. Other addi-
tional injuries were seen in 6 (50 %) patients. Ten pa-
tients were urgently operated, one patient who arrived
late was operated a day after the injury and the other
on the seventh day. Based on the Mayo wrist score
for functional evaluation, 2 patients were evaluated
as poor, 3 as satisfactory, 5 as good and 2 as excellent.
The mean Mayo wrist score was 73,7 (range, 55-90).
Regarding DASH score, which evaluates difficulties in
performing daily activities, symptoms (pain, weakness,
numbness) and social functional status, the mean score
was measured as 19,93+17,22 (range, 5-68,3). The pa-
tient data are presented in Table 2. The mean follow-
up period of the patients was 26,83+11,26 months
(range, 6-44 months). Based on the joint range of
movement (ROM) measured at the final follow-up
examination, the mean flexion-extension was 103,42°
+17,2° (range, 70°-123°) [79 %in comparison with
the mean contralateral side wrist (131,33° +7°)] and
mean supination-pronation was 35,92° +5,99° (range,
27°-44°) [73 %in comparison with the mean healthy
wrist (49,42° +2,31°)]. The differences between the

Kafkas J Med Sci 2019; 9(2):60-66
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Table 1. Demographic data of the patients

Gender Age R/L Dominant  Mechanism of Type Herzberg Concomitant ~ Time to intervention  Surgical Follow-up
(yrs) hand injury classification injury (days) approach (months)

1 M 30 L R Motor vehicle PLD Dorsal 2A Acetabulum Emergency Combined 31
accident Fracture

2 M 32 L Fall from height ~ TS-PLD Dorsal 2A None Emergency Combined 26

3 M 26 R Motor vehicle PLD Dorsal 2A None 1 Combined 37
accident

4 M 38 L R Fall from height ~ TS-PLD Dorsal 2B Tibia plateau + Emergency Combined 24

Calcaneus + FIF
38 L R Fall from height PLD Dorsal 2A None 7 Dorsal 44
6 M 67 R L Fall from height ~ TS-PLD Volar 2 Acetabulum Emergency Dorsal 32
fracture

7 M 24 R R Fall from height ~ TS-PLD Dorsal 2B L2 vertebra Emergency Dorsal 20

8 M 54 R R Fall from height PLD Dorsal 2A None Emergency Dorsal 37

9 M 26 R R Fall from height ~ TS-TRS Dorsal 2A None Emergency Combined 8

PLD

10 M 51 L R Motor vehicle TRS Dorsal 2B Right Distal Emergency Volar 29
accident PLD Radius fracture

11 M 37 R R Fall from height ~ TS-TRS Dorsal 2A Femur Emergency Combined 6

PLD Neck fracture
12 M 21 R R Fall from height ~ TS-PLD Dorsal 2A None Emergency Combined 28

PLD, perilunate dislocation: 4 (33.3%); TS, trans-scaphoid: 5 (41.7%); TS-TRS, trans-scaphoid, transradial-styloid: 2 (16.7%); TRS, transradial-styloid: 1 (8.3%); FIF, femur intertrochanteric fracture.

[Note: dorsal dislocation: 11 (91.7%); voler dislocation: 1 (8.3%)]

flexion-extension and supination-pronation joint
ROM values of the injured and contralateral sides were
statistically significant. The left wrist was injured in
S patients and the right wrist in 7 with 6 injuries on
the dominant side and 6 on the non-dominant side.
Upon evaluation of the grip strength, the mean Jamar
values were measured as 34,83+10,53 kg-force in the
operated wrists (80 %when compared with the un-
operated side) and 42,9245,12 in the healthy wrists.
This difference was determined to be statistically sig-
nificant (p=0,008). The grip strengths of the operated
and non-operated wrists were calculated separately
and compared with consideration of hand dominance.
The grip strength of the operated dominant side was
39,1747,17 (91 %), and that of the contralateral side
was 42,83+3,37. The grip strength of the operated
non-dominant side was 30,50+12,14 (70 %), and that
of the unoperated side was 43,00+6,81. Although no
statistically significant difference was observed in the
patients who underwent surgery on the dominant
hand (p=0,392), a statistically significant reduction
was noted in patients operated on the non-dominant

side (p=0,002).

Kafkas J Med Sci 2019; 9(2):60-66

Discussion

Despite optimal treatment, perilunate injuries can have
relatively poor outcomes with loss of grip strength and
wrist movement in most patients besides radiological
findings of post-traumatic arthritis and carpal col-
lapse®. Closed reduction and immobilisation were the
preferred modes of treatment for perilunate injuries
in the past’®. However, the present literature reveals
reports of poor results with non-operative methods of
treatment owing to lack of anatomic reduction of the
injury"¢”!. Notably, several approaches have been de-
scribed for the surgical treatment of these injuries.

Several studies have revealed acceptable results with
open reduction and internal fixation performed
through a dorsal approach, a volar approach or a com-
bination of both’'2. The dorsal approach provides
excellent visualisation of the proximal row bones and
midcarpal joints, whereas the volar approach allows
visualisation and repair of the volar ligaments. At the
same time, by extending the incision distally when nec-
essary, median nerve decompression can be performed.

The combined approaches provide the best possibility
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Figure 1. a-e. Image of the injury (a) Preoperative lateral radiograph (b). Intraoperative lateral fluoroscopy image of the wrist (c). Preoperative anterior-
posterior radiograph of the wrist (d). Intraoperative anterior-posterior fluoroscopy image of the wrist (e).

Kafkas J Med Sci 2019; 9(2):60-66
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Table 2. Functional results of the patients

Contralateral Operated Contralateral Operated Jamar Jamar Mayo DASH
Wrist F-E Wrist F-E Wrist S-P Wrist S-P Contralateral Wrist ~ Operated Wrist Score Score
1 138 123 53 41 47 39 90 5
Excellent
2 134 117 50 43 46 37 80 7.5
Good
3 125 88 50 32 43 30 55 68.3
Poor
4 135 123 48 44 48 38 85 15
Good
5 140 70 49 27 37 21 55 27.5
Poor
6 115 88 48 30 32 10 60 30
Satisfactory
7 132 113 50 36 41 49 80 1.7
Good
8 132 120 52 42 38 40 90 5.8
Excellent
9 136 90 51 28 44 32 60 225
Satisfactory
10 124 94 44 38 48 38 70 19.2
Satisfactory
11 135 112 50 32 44 44 80 125
Good
12 130 103 48 38 42 40 80 14.2
Good
mean 131.33 103.42 49.42 35.92 42.92 34.83 73.75 19.93

F-E, flexion-extension range of movement; S-P, supination-pronation range of movement.

of visualisation and repair. However, there is a higher
risk of joint stiffness, swelling and wound site problems
compared with other approaches®.

In the current study, 4 patients were treated using
the dorsal approach, and 7 were treated using both
the volar and dorsal approaches. One patient who
had sustained severe soft tissue loss in the dorsum of
the hand during the trauma, only volar approach was
used. No wound problems were encountered in the
patients treated using the combined technique. Mayo
scoring of patients with dorsal approach was poor in
1 patient, satisfactory in 1, good in 1 and excellent in
1. Mayo scoring of patients with combined approach
was excellent in 1 patient, good in 4, satisfactory in 1
and bad in 1. When the clinical results were evaluated,
the mean flexion-extension was 103,42° £17,2° (range,
70°-123°) (79 %compared with the healthy wrist) and

mean supination-pronation was 35,92° £5,99° (range,

Kafkas J Med Sci 2019; 9(2):60-66

27°-44°) (73 %compared with the contralateral wrist).
We believe that it is wrong to associate the results with
only the type of approach. Poor results can also be re-
lated to the severity of trauma. The literature has am-
biguity regarding the effects of early or late treatment
on the outcome. In the literature, the results are em-
phasised based on the type of approach. Sotereanos et
al. > treated 11 patients using the combined approach
and measured the flexion-extension ROM as 71 %on
the contralateral wrist. Hildebrand et al. * used the
combined approach in 23 patients and at the end of
a 3-year follow-up obtained 57 %flexion-extension
ROM of the contralateral wrist. In another study,
Trumble and Verheyden. ' treated a series of 22 pa-
tients with the combined approach and reported that
at the end of a 4-year follow-up, the flexion-extension
was 80 %compared with the contralateral side. Besides
wrist ROM, grip strength is another indicator of wrist



functions—a marker of return to work and daily ac-
tivities. Because of the various surgical approaches and
procedures of treatment, the literature reports varying
wrist grip strengths from 67 %-81,1 %compared with
the contralateral side*>'®. In the current study, upon
evaluation of grip strength by using the Jamar device,
the grip strength of the operated wrist was measured as
80 %compared with the contralateral side. The studies
that have evaluated grip strength in healthy individuals
have shown the difference between the dominant and
non-dominant wrists to vary between 2 %and 10 %'
*1. Therefore, in the current study, the grip strengths
were evaluated separately for the dominant and non-
dominant wrists. In 6 patients who underwent surgery
on the dominant hand, grip strength was 91 %com-
pared with the contralateral side, and in 6 patients op-
erated on the non-dominant side, the grip strength was
70 %of the non-operated side. Therefore, whether the
operated wrist is on the dominant or non-dominant
side is critical and could affect comparative interpreta-
tions. Another crucial factor in treatment is the time
from injury to surgical intervention. Reportedly, a de-
lay in treatment of 28-45 days is a significant factor of
poor prognosis’.

Better results were reported in patients who were oper-
ated early**%. Of the two operated patients, one under-
went surgery with a dorsal approach and other with the
combined approach. The worst Mayo wrist score and
the highest DASH score brings into focus the aspect of
timing of surgery. In a study that supported this aspect,
it was reported that 16 proximal row carpectomies, 4
lunate excisions and 2 carpal tunnel surgeries had to be
performed in 28 delayed cases™. However, this issue
has not been clarified yet. The rate of carpal arthritis is
reportedly 18 %-22 %in the first 3 years postoperative-
ly and can go up to 50 %-100 %during follow-up over
6-13 years**17?*?>. However, these clinical measure-
ments and radiological changes are not associated with
patient satisfaction or the ability to return to work’.
Hildebrand et al. *reported that although arthritis was
seen in 50 %of patients after a 3-year follow-up period,
73 %of the patients had returned entirely to regular
activities. Herzberg and Forissier® also reported that
despite findings of arthritis in the radiocarpal or mid-
carpal joints in 86 %of patients in an 8-year follow-up
period, 57 %of the patients had a good or excellent
Mayo wrist score. In the current study, despite the find-
ings of post-traumatic arthritis in 33,3 %of patients, 7
(58 %) patients were evaluated as good or excellent
per the Mayo wrist scores, and the mean Mayo wrist
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score was 73,7 (range, 55-90). Three of our cases had
osteoarthritic changes and one had a carpal collapse.
The limitations of our study are the limited number of
cases and its retrospective nature with no knowledge
of capitate cartilage damage. Therefore, a prospective,
randomised trial with capitate cartilage injury may be
useful. However, for such rare cases, prospective stud-
ies may require a long term. The diagnosis of perilunate
injuries can often be missed”, thereby resulting in de-
layed treatment. In the literature, we have not seen a
study involving homogenous cases that were treated
with early surgery, probably because these injuries are
observed rarely. Therefore, the number of cases was
limited in our study. However, our study that included
homogenous cases treated at a single centre can un-
doubtedly provide a valuable contribution.

In conclusion, although there are some functional
limitations, clinical symptoms and negative radio-
logical findings in the surgically treated perilunate
and lunate fractures and dislocations, an amount may
be improved with prolonged follow-up. According
to our results and clinical experience in our study, it
is suggested that surgical treatment can have a posi-
tive effect on the results within the first 24 hours. We
therefore recommend open reduction with a suitable
surgical approach as soon as possible to minimize neg-
ative consequences.

Disclaimer: None

This study was carried out in 2018 after obtaining in-
formed consent from the patients and approval from
the local ethics committee.
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Sizofrenik Bireylerde Semptom Siddeti lle Plantar Duyu,
Postuiral Denge, Dusme Riski ve Yurume Arasindaki
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Investigation of the Relationship Between Plantar Sensation, Postural Balance, Falling Risk

and Gait in Patients with Schizophrenia
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ABSTRACT

Aim: There is no objective data about whether symptom severity
is associated with plantar sensation in schizophrenic individuals. In
addition, the studies examining relationship between symptom se-
verity and postural balance, falling risk, and gait are also inadequate.
Therefore, it was aimed to investigate the relationship between symp-
tom severity and plantar sensation, postural balance, falling risk and
gait in terms of parameters examined.

Material and Method: A total of 45 healthy schizophrenic individu-
als were included in the study. Individuals who were diagnosed with
schizophrenia by a psychiatrist according to [Diagnostic and Statistical
Manual of Mental Disorders-V] (DSM-V) and clinical assessment were
assessed by an experienced physiotherapist. In the assessment of
the participants, the Positive and Negative Syndrome Scale (PANSS),
Semmes-Weinstein Monofilament (SWM), Berg Balance Scale (BBS),
Tinetti Falls Efficacy Scale (TFES), Walk-a-Line Ataxia Battery (WLAB),
and Timed Up and Go Test (TUG) were used. Pearson Correlation
Analysis was used to evaluate the relationship between symptom se-
verity of the cases and plantar sensory, postural balance, falling risk
and gait.

Results: There was a low-moderate and positive (r=0.35-0.52) cor-
relation between SWM scores and PANSS positive syndrome and
total score subscales (p=0.001-0.025). There was a low-to-moderate
(r = -0.33 / -0.41) and negative relationship between PANSS all sub-
scales and BBS scores (p = 0.011-0.030). It has been found that there
were low-moderate and positive correlations between all subscales
of PANSS and TUG (r=0.33-0.42; p=0.009-0.030) and TFES (r=0.36-
0.41;0=0.011-0.023) scores. Also, there was a significant low-to-
moderate and positive correlation between PANSS scores and WLAB
test performed with closed eyes (r= 0.33-0.42; p=0.015-0.043).

Conclusion: The increase in the symptom severity of schizophrenia
is associated with deterioration in plantar sensation, postural balance,
gait and increase in the risk of falling. Secondary problems that may
ocur due to increased symptom severity should be kept in mind by
the clinician.

Key words: schizophrenia; plantar sensation; postural balance; falling risk; gait

OZET

Amac: Sizofrenik bireylerde semptom siddetinin plantar duyuyla ilis-
kili olup olmadigi ile ilgili objektif bir veriye rastlaniimamstir. Ayrica
semptom siddeti ile posttiral denge, dlisme riski ve ylirime arasindaki
iliskiyi inceleyen calismalar da yetersizdir. Bu sebeple, incelenen para-
metreler acisindan semptom siddeti ile plantar duyu, posttral denge,
dlsme riski ve ydriime arasindaki iliskinin incelenmesi amaclanmistir.

Materyal ve Metot: Bu calismaya 45 sizofrenik birey dahil edildi.
Psikiyatrist tarafindan, [Diagnostic and Statistical Manual of Mental
Disorders-V] (DSM-V)’e ve klinik degerlendirmeye gére sizofreni ta-
nisi alan bireyler deneyimli bir fizyoterapist tarafindan degerlendiril-
di. Katiimcilann degerlendiriimesinde Pozitif ve Negatif Sendrom
Olcegi (PANSS), Semmes-Weinstein Monofilamentleri (SWM), Berg
Denge Skalasi (BDS), Tinetti Diisme Etkinlik Olcegi (TDEQ), Walk-a-
Line Ataxia Battery (WLAB) ve Sureli Kalk Yiirti Testi (TUG) kullanildi.
Olgulann semptom siddeti ile plantar duyu, posttiral denge, dlisme
riski ve ydriime arasindaki iliskinin degerlendiriimesinde Pearson
Korelasyon Analizi kullanilal.

Bulgular: Katiimcilarda SWM skorlari ile PANSS pozitif sendrom ve
toplam skor alt basliklar arasinda dlislik orta-orta siddette (r=0,35-
0,52) pozitif yénde iliski oldugu saptandi (p=0,001-0,025). PANSS tim
alt skorlar ile BDS skorlari arasinda dlistik orta-orta siddette (r=-0,33/-
0.41) negatif ydnde iliski bulundu (p=0,011-0,030). PANSS tim alt
skorlar ile TUG (r=0,33-0,42; p=0,009-0,030) ve TDEO (r=0,36-0,41;
p= 0,011-0,023) skorlar arasinda da dlislik orta-orta siddette pozitif
yénde iliski bulundu. PANSS skorlar ile WLAB testinin gézler kapa-
I sekilde yapilan test alt basliklar arasinda disiik orta-orta siddette
pozitif yénde istatistiksel olarak anlamli iliski bulundu (r= 0,33-0,42;
p=0,015-0,043).

Sonug: Sizofrenide semptom siddetinin artmasi, plantar duyu, pos-
tural denge ve ydrimedeki kétllesmelerle ve dlisme riskindeki artis
ile iliskilidir. Semptom siddetinin artmasina bagl olarak meydana ge-
lebilecek sekonder problemlerin, klinisyen tarafindan akilda tutulmasi
gerektigi distiniiimektedir.

Anahtar kelimeler: sizofreni; plantar duyu; postiiral denge; diisme riski; yiriime
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Girig

Vestibular, proprioseptif ve visual sistemlerin fonksiyo-
nelligi ve entegrasyonu, minimum eforla perturbasyon
kuvvetlerinin elimine edilerek postiiral dengenin (PD)
saglanmasinda 6nemlidir'. Vestibular nukleus ile sere-
bellumun flocculonodular lobu arasindaki etkilegim,
PD’den sorumlu bu sistemlerin entegrasyonu igin geri
bildirim saglar’. Serebellar vermis (SV) bu bilgilerden
onemli 6l¢tide yararlanarak kas aktivasyonunun za-
manlamasinda; standart ayakta durugta viicut agirhik
merkezinin destek yiizeyi sinirlart igerisinde tutula-
bilmesinde gérevlidir’. Bu yoniiyle PD i¢in 6nemli bir
néral mekanizmadir®.

Sizofrenik bireylerde SV anomalileri siklikla goriil-
mektedir®. Bu anomaliler hastaligin erken donemlerin-
de ortaya ¢ikmakla beraber progresyonla dogru orantili
olarak daha da kétilegmektedir®. Vermal anomalilere
bagli olarak sizofreniklerde PD problemleri gorilmek-
te ve dogal sonug olarak diisme riskleri artmaktadir’.

Sizofrenik bireylerin saglikli bireylere gére; Romberg
testinde, tandem yiirtyiisinde performanslari 6nem-
li olgiide digiikeiir®®. PDdeki disiis, cogunlukla SV
degisikliklerine baglanmigtir”'!. Serebellar patolojik
degisikliklerden dolay: postiiral salinimlar sagliklilara
gore artmugtir’®. Artan postiiral salinimlar, PDYyi ké-
tilestirmekte, spinal postiiriin korunmasi i¢in kom-
pansatuar hareket paternlerine yol agmakta, hastaligin
progresyonuyla beraber diigme risklerini artirmakta ve
ytiriime hizini da olumsuz etkilemekeedir®.

Plantar duyu eksikliginin lokal ve santral postiiral kont-
rol sistemlerini olumsuz yonde etkileyerek PD prob-
lemlerine yol a¢tig1 bilinmesine karsin sizofrenik birey-
lerde PD odakli goriilen problemler SV anomalileri ile
iliskilendirilmigtir'%. Hastaligin progresyonuyla iligkili
olarak artan semptom siddetinin plantar duyuyla iligkili
olup olmadigy; varsa bunun ne boyutta oldugu ile ilgi-
li objektif bir veriye rastlanilmamigtir. Ayrica semptom
siddeti ile PD, diigme riski ve yiiriime arasindaki iligkiyi
inceleyen caligmalar da yetersizdir®'>. Bu sebeple calis-
mamizda, incelenen parametreler agisindan semptom
siddeti ile plantar duyu, PD, diigme riski ve yiiriime ara-
sindaki iligkinin incelenmesi amaglanmigtir.

Materyal ve Metot

Calisma Dizayni
Calismaya kaulmay1 goniilli olarak kabul eden 45 si-

zofrenik bireyin fiziksel ve fonksiyonel parametreleri
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ile semptom siddetleri arasindaki iligkiyi tespit etmek
amaciyla ¢aligma gozlemsel olarak planlandi.

Katiimci Ozellikleri

Planlanan ¢aligmaya 30 ile S5 yas arast 45 sizofrenik
birey dahil edildi. Caligmaya dahil edilme kriterle-
ri; Psikiyatrist tarafindan, [Diagnostic and Statistical
Manual of Mental Disorders-V] (DSM-V)’e ve klinik
degerlendirmeye gore sizofreni tanisi almig olmak, de-
gerlendirme sirasinda atak gecirme riskine kargi remis-
yon siirecinde olmak, en az 4 haftadir ayn1 psikotropik
ilaglar1 kullanmak ve ¢aligmaya kaulmaya gonilli ol-
mak (varsa yasal vasiden alinan onam formu) seklinde
belirlendi®". Caligmamizda diglanma kriterleri ise;
fiziksel ve nérolojik komorbidite varligs, plantar bol-
ge ve sirt bolgesinde herhangi bir enfeksiyon veya yara
oykiisti, diyabetik periferal néropati varligy, gecirilmis
alt ekstremite cerrahisi, omurgayla iligkili tan1 almug
patoloji varligr (bel agrisi, skolyoz, gegirilmis cerrahi-
ler vb.), plantar duyu 6l¢iimii esnasinda monofilament
ayagina dokundurulmadan “Hissediyorum” cevabini
veren hastalar seklinde belirlendi’>-'%.

Etik Kurul

Calisma oncesi yerel etik kuruldan (Ahi Evran
Universitesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu) gerekli izinler (18,04,2017 tarih ve
2017-08/66 no'lu karar) ve katilimcilardan veya ya-
sal vasilerinden yazili aydinlaulmig onamlart alindi.
Ayrica bu ¢aligma Helsinki Bildirgesi’ne uygun olarak
yapildi.

Sizofreni Tanisi
DSM-V’e ve psikiyatrist (>5 yil tecriibe) tarafindan

yapilan klinik degerlendirmeye gore sizofreni tanisi

koyuldu'®.

Degerlendirme

Psikiyatrist tarafindan sizofreni tanist alan ve dahil ed-
ilme kriterlerini saglayan 45 sizofrenik birey, deneyimli
bir fizyoterapist (>10 yil) tarafindan degerlendirildi.
Tim olgular ayni fizyoterapist tarafindan ayni kosullar
altinda (ayn1 giin, ayni saat, ayni oda vb.) birbirini takip
eden ti¢ hafta i¢inde ti¢ kez degerlendirildi ve ortalama
skor kaydedildi. Ilk olarak tiim bireylerin ad1ve soyadi,
cinsiyeti, yag1, viicut kiitle indeksleri, egitim durumlari,
hastalik stireleri, son bir yil icinde diigme sikliklary, aile

oykileri yiiz yiize degerlendirilerek kaydedildi.



Daha sonra olgular sirasiyla asagidaki olcek ve testler
ile degerlendirilmiglerdir.

Pozitif ve Negatif Sendrom Olgegi (PANSS)

Olgek pozitif, negatif ve genel sizofreni belirtilerini de-
gerlendirmek i¢in kullanildi. PANSS, semptom sidde-
tini belirlemede psikopatolojik 6l¢timler yapan yar1 ya-
pilandirilmig 30 maddelik bir 6l¢ektir. Degerlendirilen
30 psikiyatrik parametreden yedisi pozitif sendrom alt
ol¢egine, yedisi negatif sendrom alt dlcegine ve geri
kalan on alusi genel psikopatoloji alt Slgegine aittir.
Her madde icin, siddete gore 1 ile 7 (1=Yok; 7=Cok
agir) arasinda degerlendirme yapilir. Her alt 6lgekeeki
madde puanlarinin toplanmasiyla alt 6lgek puanlar
ve toplam PANSS skoru hesaplanir. Pozitif ve negatif
sendrom alt 6l¢ekleri i¢in potansiyel puan araligi 7-49,
genel psikopatoloji alt 6l¢cegi icin ise 16-112°dir">.

Ayak Plantar Yiizeyinin Duyu Esiklerinin Olgiimii

Bu olciimde Semmes-Weinstein monofilamentleri
(SWM) kullanildi. SWM, taktil duyusunun degerlen-
dirilmesinde kullanilan girisimsel olmayan, ekonomik
ve uygulanabilirligi kolay bir cihazdir. Yaklagik olarak
ayn1 uzunluga ve farkli ¢aplara sahip monofilamentler-
den olugur. Alu farkli kalinlik iceren SWM cilde dikey
olarak uygulanir® >, SWM ol¢timleri, ayak plantar yi-
zeyinde 9 nokta, dorsumunda ise 1 nokta olmak tizere
toplamda 10 farkli noktadan yapildi®®. Tim hastalar
icin ayni referans noktalar kullanildi**. Bu noktalar
sirasiyla, topuk orta noktasi, medial longitudinal ark
orta noktasi, lateral longitudinal ark orta nokrasi, 1.,
3., ve 5. metatarsofalangeal eklemlerin 1 cm altlari,
basgparmak, 3. parmak ve 5. parmagin orta noktalar
ve ayak dorsumunda bagparmak ve 2. parmak arasidur.
Duyu degerlendirmesi yapilmadan 6nce hastanin ayak-
lar1 yumugak bir zeminde dinlendirildi. Bunun yaninda
hastaya testin nasil yapilacagi agiklanarak hissettigi her
bir uyar: i¢in sadece “Evet” demesi istendi. Caligmaya
dahil edilen olgularin klinik 6zellikleri de g6z 6niine
alinarak olgunun SWM'yi hissedip hissetmedigi ayri-
ca test edildi. Fizyoterapist tarafindan monofilament
hastanin ayagina dokundurulmadan hastanin hissedip
hissetmedigi sorgulandi. “Hissediyorum” cevabini ve-
ren hastalar ¢aligmadan diglandi. Uygulama 6ncesinde
ortamin sessiz olmasina dikkat edildi ve hastanin de-
gerlendirme bolgesini gérmemesi igin ayaklar ile ytizii
arasina set konuldu. Monofilamentler, uygun degerlen-
dirme noktalarina 90”lik aciyla egilene kadar bastirildi.
En hafif basing veren monofilamentten (1,65’lik mo-
nofilament) baglayarak, en fazla basing veren monofi-
lamente (6,65’lik monofilament) dogru ilerlendi. Her
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nokta ve her monofilament i¢in uygulama ti¢ kez yapil-

di. Olgularin bir kez hissetmesi yeterli kabul edildi***.

Olgiimlerin istatistiksel analizlerinin yapilabilmesi igin,
her bir monofilamente giderek artan sekilde sayisal bir
deger verildi (1,65’lik monofilament=1; 6,65’lik mo-
nofilament=20). Daha sonra 6l¢timlerin yapildig1 tiim
farkli noktalarda olgularin hissettikleri monofilament
degerleri, 6nceden belirlenen sayisal degerlerine do-
nigtirtilerek kaydedildi. Tim plantar bolgenin duyu
degerlendirme sonucu bu noktalarin sayisal verilerinin
toplanmast ile olugturuldu®.

Dengenin Degerlendiriimesi

Denge 6l¢timii i¢in Berg Denge Skalasi (BDS) ve Siireli
Kalk Yiirii [ Timed Up and Go (TUG)] testi kullanild1.

BDS, denge i¢in siklikla kullanilan, oturmadan ayaga
kalkma, donme, tek ayak tizerinde dengede durma gibi
14 farkli fonksiyonel gorev iceren bir skaladir. Begli de-
recelendirme sistemine gore her bir fonksiyonel gorev
i¢in skorun “0” olmasi gorevi gergeklestirmedeki yeter-
sizligi, skorun “4” olmasi ise gorevi optimal seviyede
gerceklestirildigini tarifler. BDSden alinabilecek top-
lam skor maksimum 56 olup, 45 ve alt skorlar yitksek
diigme riskini tarifler?®?’.

Siireli kalk yiirii [ Timed Up and Go (TUG)] testi i¢in
bireylerden oturduklari sandalyeden kalkip 3 metre yii-
rimeleri, ardindan kendi etrafinda doniip tekrar san-
dalyeye dogru yiirimeleri ve oturmalari istendi. Tekrar
sandalyeye oturduklari andaki skorlar1 kronometre tu-
tularak saniye cinsinden kaydedildi. TUG'da testin 10
saniyeden once bitirilmesi fonksiyonel bagimsizligi, 30
saniyeden uzun siirede bitirilmesi ise fonksiyonel ba-
gimlilig: gosterir® .,

Diisme Riskinin Degerlendirilmesi

Digme riski ol¢iimt icin Tinetti Diigme Etkinlik
Olgegi (TDEO) kullanildi. TDEO, bireylerin giinlitk
yasam aktiviteleri sirasinda diisme korkularini deger-
lendiren 10 soruluk bir dlgektir. Olgekten alinabile-
cek minimum puan “10”, maksimum puan “100” diir.
Digitk puanlar bireyin kendine giiveninin arttiging;
ol¢ek puaninin 270 olmasi ise diigme korkusunun bag-
ladigini tarifler®.

Yiiriime ve Dengenin Degerlendirilmesi

[Walk-a-Line Ataxia Battery (WLAB)] kullanild:.
WLAB, her bolimii gozler acik ve kapali olmak tizere 2
sckilde yapilan 3 boliimden olugur. (i) Yapilandirilmig
Romberg, katilimeilar maksimum 60 saniye boyunca
ayakta dururken topuk-parmak temasi ile eller kargi
omuzlarda ¢aprazlanmis pozisyonda yapildi. (ii) Tek
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ayak tizerinde ve her bir ayagin 30 saniye boyunca yere
degmeden durmasi istendi. (iii) En fazla 10 tekrarlt
olacak gekilde tandem ytirtiyiigti yapmalari istendi. Bu
yirtiyiis esnasinda kollarint gégiis 6niinde ¢apraz po-
zisyonda tutmalari istendi. Her 6l¢tim birbirinden ba-

gimsiz olarak iki kez yapildi ve en iyi skor kaydedildi®.

Orneklem Biiyiikliigii

Bu ¢aligmanin 6rneklem biytikligi hesaplamasinda
Kaltsatou ve ark. ‘nin ¢aligma sonuglari referans alinmig-
ur”. Caligmalarinda, geleneksel dans ile egzersiz egiti-
minin, sizofrenik bireylerin fonksiyonel kapasite ve ya-
sam kalitesi tizerine etkilerini incelemislerdir. %80 gii¢
ve %5 tip-1 hata ile katlimcilarda beklenen ortalama
Berg Denge Skalast skorlarinin 45,4; standart sapma-
larinin 4,9 oldugu varsayilarak r=0,39 etki genisliginde
orneklem buyiklugt elde edebilmek icin 45 bireye
ihtiya¢ duyulmusgtur. Caligma sirasinda katulimcilarda
herhangi bir kayip (drop-out) yasanmamuigtir.

Istatistiksel Analiz

Verilerin istatistiksel analizinde Statistical Package
for the Social Sciences (SPSS V22,0 IBM SPSS, Inc.
in Chicago, Illinois, ABD) paket programi kullanild:.
Verilerin normal dagilima uyup uymadigina Shapiro
Wilk Testi ile karar verildi ve tiim verilerin normal
dagilima uydugu gorildi. Tanimlayicr istatistikler
saysal veriler icin ortalama + standart sapma olarak,
kategorik veriler icin de yiizde (%) degeri olarak
hesaplandi. Olgularin semptom siddeti ile plantar
duyu, postiiral denge, diisme riski ve yiiriime arasindaki
iligkinin degerlendirilmesinde Pearson Korelasyon
Analizi kullanildi. Korelasyon katsayilar1 olarak 0,05-
0,30 aras1 disiik veya 6nemsiz korelasyon; 0,30-0,40
arast diisiik orta derecede korelasyon; 0,40-0,60 arast
orta derecede korelasyon; 0,60-0,70 arast iyi derecede
korelasyon; 0,70-0,75 arasi ¢ok iyi derecede korelas-
yon ve 0,75-1,00 aras1 mitkemmel korelasyon olarak
degerlendirildi®®. Istatistiksel anlamlilik degeri p<0,05
olarak kabul edildi.

Bulgular

Calismamuz, dahil edilme kriterlerini saglayan, yas or-
talamasi 43,78+12,39 yil olan, 23 kadin (51,11 %) ve
22 erkek (48,89 %) olmak tizere toplam 45 sizofrenik
bireyin katilimi ile gerceklestirildi. Bireylerin demogra-
fik 6zelliklerine ait bulgular Tablo 1'de gosterildi.

Kaulimcilarda SWM  skorlar1 ile PANSS  pozitif

sendrom ve toplam skor alt bagliklar1 arasinda duigiik
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orta-orta siddette (r=0,35-0,52) pozitif yonde iligki
oldugu saptandi (p=0,001-0,025). PANSS tiim alt
skorlar ile BDS skorlart arasinda diigiik orta-orta sid-
dette (r=-0,33/-0,41) negatif yonde iligki bulundu
(p=0,011-0,030). PANSS tiim alt skorlar ile TUG
(r=0,33-0,42; p=0,009-0,030) ve TDEO (r=0,36-
0,41; p=0,011-0,023) skorlar1 arasinda da disiik or-
ta-orta siddette pozitif yonde iliski bulundu (Tablo 2).
SWM skorlari ile PANSS 6l¢eginin negatif sendrom ve
genel psikopatoloji alt bagliklart arasinda istatistiksel
olarak anlamli iligki bulunmad: (p>0,05).

PANSS skorlari ile ytiriime ve dengenin birlikte deger-
lendirildigi WLAB testi skorlar: arasindaki iligkiye ba-
kildiginda WLAB testinin gozler kapali sekilde yapilan
test alt bagliklar1 ile arasinda disiik orta-orta siddette
pozitif yonde istatistiksel olarak anlamli iligki bulundu
(r=0,33-0,42; p=0,015-0,043) (Tablo 3).

Tartisma

Caligmamiz sonuglarina gore; sizofrenik bireylerde
semptom siddetinin artmasi, fonksiyonel performans-
taki diigiilerle; ylirime ve dengedeki bozulmalarla ve
plantar duyu esiklerinin yiikselmesi ile digiik orta de-
rece ve orta derecede iligkili goriinmekredir.

Vestibular nukleus ile serebellumun flocculonodular
lobu arasindaki etkilesim ve SV’nin fonksiyonelligi,
PD’nin saglanmasi ve siirdiriilmesinde 6nemlidir'=.

Tablo 1. Bireylerin demografik 6zellikleri

X+SS Min-Max
Yas (yil) 43,78+12,39 30-55
Boy (cm) 171,94+9,16 152-182
Viicut agirhigr (kg) 62,84+13,53 49-93
Viicut kiitle indeksi (kg/m?) 21,53+2,18 18,2-29,1
Hastallk siiresi (yil) 18,55+11,39 7-26
Son bir yil iginde diisme sikigi (adet) 2,83+2,56 0-6
Egitim durumu n (%)
ilkokul 13 (28,88)
Ortaokul 13 (28,88)
Lise 14 (31,11)
Universite 5(11,11)
Kadin/Erkek 23 (51,11)/22 (48,89)

cm, santimetre; kg, kilogram; m2, metrekare; n, birey sayisi; X + SS, ortalama + standart sapma;
%, ylizde; Min, minimum; Max, maksimum.
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Tablo 2. Semptom siddeti ile plantar duyu, postural denge, fonksiyonel performans ve diisme riski arasindaki iliski

Pozitif Sendrom Negatif Sendrom Genel Psikopatoloji Toplam
SWM r p r p r p r p
Sag 0,52 0,001* 0,15 0,342 0,027 0,109 0,35 0,025*
Sol 0,48 0,002* 0,18 0,272 0,28 0,083 0,36 0,023*
Toplam 0,51 0,001* 0,17 0,298 0,28 0,083 0,37 0,021*
BDS -0,33 0,030* -0,40 0,013* -0,39 0,020* -0,41 0,011*
TDEO 0,36 0,023* 0,41 0,011* 0,38 0,021* 0,41 0,011*
TUG 0,33 0,030* 0,35 0,025* 0,42 0,009* 0,34 0,030*
SWM, instein monofi i; BDS, Berg denge skalast; TDEO, Tinetti diisme etkinlik dlgegi; TUG, siireli kalk yiirii testi.
Tablo 3. Semptom siddeti ile yiiriime arasindaki iliski

Pozitif Sendrom Negatif Sendrom Genel Psikopatoloji Toplam
WLAB r p r p r p r p
(i), GA 0,18 0,196 0,20 0,125 0,24 0,072 0,25 0,109
(i), GK 0,34 0,041* 0,33 0,043* 0,38 0,023* 0,40 0,020*
Sol Taraf (ji), GA 0,21 0,095 0,16 0,238 0,18 0,195 0,21 0,095
Sol Taraf (ji), GK 0,37 0,025* 0,38 0,023* 0,36 0,026* 0,41 0,019*
Sag Taraf (ii), GA 0,20 0,125 0,16 0,238 0,14 0,262 0,16 0,225
Sag Taraf (ii), GK 0,33 0,043* 0,38 0,023* 0,33 0,043* 0,39 0,022*
(iii), GA 0,14 0,226 0,19 0,175 0,29 0,053 0,32 0,040*
(iii), GK 0,36 0,029* 0,35 0,040* 0,37 0,025* 0,42 0,015*

GA, gozler acik; GK, gozler kapali; WLAB, walk-a-line ataxia battery.

Sizofrenik bireylerde hastaligin progresyonuyla bir-
likte SV'de gorillen dejeneratif degisiklikler postiiral
salinimlari arurarak dengenin saglanmasini zorlagtir-
maktadir®". Plantar duyunun, dengenin devam et-
tirilmesinde 6nemli bir kavram oldugu bilinmesine
kargin®'~%, sizofrenik bireylerde gortilen PD’deki koti-
lesme SV anomalileri ile iligkilendirilmis olup semptom
siddetinin artmastyla birlikte plantar duyunun nasil de-
gistigi ile ilgili herhangi bir veriye rastlanilmamigti. Bu
caligmada ise sizofrenik bireylerde semptom siddetinin
artmast ile plantar duyunun iligkili olabilecegi saptandi.
Ayrica plantar duyu azalmasiyla birlikte diigme riskin-
de artig ve fonksiyonel performansta da dustisler tespit
edildi. Bu kapsamda calismamuz sizofrenik bireylerde
semptom siddetinin ilgili parametreler ile muhtemel
iliskisini ortaya koyan ilk ¢aligmadir.

Sizofrenik bireylerde semtom siddetinin artmasinin
fiziksel aktiviteye olumsuz etkisi ile literatiirde bazi
calismalar vardir®"?. Scheewe ve ark. saglikli bireyle-
re gore sizofrenik bireylerin daha fazla uykuya meyilli

olduklariny, fiziksel olarak inaktif olduklarini ve kardi-
yorespiratuar uygunluklarinin daha disiik oldugunu
saptamiglardir”’. Kinney ve ark. serebellar patolojilere
bagli olarak sizofrenik bireylerde bipolar bireylere ve
saglikli bireylere gore yiirtimenin bozuldugunu; si-
zofreniklerde ataksik yiirtiytisiin hakim oldugunu ifa-
de etmiglerdir.3* Caligmamizda semptom siddeti ile,
WLAB testi skorlarindan 6zellikle gozler kapali yapi-
lan testlerle olan iligkisinin, gozler acik yapilan testler-
le olan iliskisinden daha tistiin oldugu saptandi. Visual
inputlarin ortadan kaldirildigr durumlarda yiirtime ve
performansin kotiilestigi gortldi. Teng ve ark. yapmig
olduklar: ¢alismada duyusal geri bildirimin azaltldig:
veya zorlastirldigi durumlarda gizofreniklerdeki pos-
titral salinimin saglikli bireylere gore artmig oldugunu
ifade etmiglerdir. Bu yoniiyle calismamiz literatiir ile
uyumludur.3° PANSS skorlarinin artmasina bagli ola-
rak ve psikotropik ilaglar sebebiyle® noromuskuler ya-
pilarda meydana gelen patomekaniksel ve patofizyolo-
jik degisimlerden dolay: sizofrenik bireylerde postiiral
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instabilite siklikla gorilmekeedir'*. Artan PANSS
skorlarinin PD’yi olumsuz etkileyerek diigme riskini
artrdis ile ilgili sonuglarimiz literatiir ile uyumludur.

Bu caligmanin bazi limitasyonlarindan bahsetmek
gerekir. Birincisi; ¢aligmaya dahil edilen bireylerin
yaslar1 dekatlar halinde bolinmis olsayd: yasa bagli
olarak degisen sonug dl¢iimlerinin sizofreni semptom
siddeti ile iligkisi daha efektif olarak ortaya koyula-
bilirdi. Ikincisi; caligmaya remisyon déneminde olan
sizofrenik bireyler dahil edildiginden dolay1 remisyon
doneminde olmayan sizofrenik bireylerdeki fizik-
sel ve fonksiyonel parametreler ile semptom siddeti
arasindaki iligki halen bilinmemekeedir.

Caligmamizin sonuglarina gore, sizofrenik bireylerde
semptom siddetinin artmasi, plantar duyu azalmas,
postiiral salinimlarin artmasi, denge ve yiiriimenin
bozulmasi; bunlara bagli olarak diigme riskinin
artmast ile diigiik orta derece ve orta derecede iligkili
gorinmektedir.

Sizofrenik  bireylerin  hastalik  progresyonunun
yaninda fiziksel ve fonksiyonel 6zelliklerinin de goz-
den kagirlmamasi gereken parametreler oldugu
disiintilmekeedir.
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ABSTRACT

Aim: The hepatitis C virus is a significant public health problem
across the world. The purpose of this study is to investigate
whether serum Vascular Endothelial Growth Factor (VEGF) can
be used as a non-invasive marker of liver damage in patients
with hepatitis C virus infection-related chronic hepatitis (Chronic
Hepatitis C- CHC) and liver cirrhosis (LC).

Material and Method: A total of newly diagnosed 44 patients (34
with CHC and 10 with LC) and 28 healthy subjects were recruited
into the study. All the patients had not yet received any treatment
for the disease. Detailed medical histories and systemic examina-
tion were recorded for all study participants. Also, biochemical
and hematological parameters, viral markers, VEGF levels, and
upper abdominal ultrasounds were evaluated for all study partici-
pants. All subjects in the patient group also underwent biopsy of
the liver. Serum VEGF levels were determined by ELISA method.

Results: Mean CHC, LC and healthy control group VEGF lev-
els were 255+237 pg/ml, 198+130 pg/ml, and 78+27 pg/ml, re-
spectively. VEGF values in CHC group were significantly higher
as compared to the controls (p1<0.001), but the elevation in the
LC group was not statistically significant (p2=0.06). VEGF levels
of the CHC group decreased as degrees of fibrosis, based on
Ishak Fibrosis Scores increased. Similarly, VEGF levels of the LC
group decreased as Child-Turcotte-Pugh (CTP) scores increased
at subgroup analysis based on the CTP classification system.
Additionally, a VEGF level above 115 pg/ml was determined to
predict development of chronic hepatitis with 67% specificity and
79% sensitivity, but any VEGF level was unable to predict the de-
velopment of LC.

Conclusion: Serum VEGF levels may be used as a non-invasive
marker of progressive damage and regeneration occurring in the
liver, but the current findings need to be supported with random-
ized controlled trials involving wider patient groups.

Key words: hepatitis C virus; VEGF; fibrosis; chronic hepatitis; liver cirrhosis

OZET

Amac: Hepatit C virist, dinya genelinde énemli bir halk saglgi
sorunudur. Bu calismamizin amaci, hepatit C viris enfeksiyonu
iliskili kronik hepatit (Kronik Hepatit C- KHC) ve karaciger sirozu
(KCS) olan hastalarda serum Vaskdler Endotelyal Blylime Faktdrii
(VEGF)’ ntin, karaciger hasarinin noninvazif bir belirteci olarak kul-
lanilip kullanilmayacagini arastirmakti.

Materyal ve Metot: Calismaya yeni tani konulmus 44 hasta (34’
KHC ve 10’u KCS) ve 28 saglikli kisi alindi. Hastalardan hicbiri kara-
ciger hastaligi icin hentiz herhangi bir tedavi almamisti. Tiim calisma
katilimcilari icin ayrintili tibbi &ykdiler ve sistemik muayene kaydedild.
Ayrica tim katiimcilarin biyokimyasal ve hematolojik parametreleri,
viral belirtecleri, VEGF diizeyleri ve (st abdominal ultrasonografik
degerlendiriimeleri yapildi. Hasta grubunda yer alan tim hastalara
karaciger biyopsisi uygulandi. Serum VEGF diizeyleri ELISA yéntemi
ile calisild.

Bulgular: KHC, KCS ve saglikli kontrol grubunun ortalama VEGF
degerleri sirasiyla: 255+237 pg/ml, 198+130 pg/ml ve 78+27 pg/
ml olarak tespit edildi. Kontrol grubuna gére KHC grubunun VEGF
degeri anlamli derecede yiksek (p1<0.001) iken, KCS grubunun
VEGF deger ylksekligi ise anlamli degildi (p2=0.06). KHC grubu-
nun Ishak skoru géz éntine alinarak yapilan fibrozis evrelemesine
gore, fibrozis derecesi arttikgca VEGF dlizeylerinin azaldigi gézlen-
di. Benzer sekilde KCS grubunda da Child-Turcotte-Pugh (CTP)
evreleme sistemine gére yapilan alt grup analizlerinde CTP skoru
ilerledikce VEGF dtizeylerinin azaldigi tespit edildi. Ayrica, VEGF’in
115 pg/ml (izerinde tespit edilmesi kronik hepatit gelismesini %67
spesifite ve %79 sensitivite ile predikte edebilecegi, ancak KCS
gelismesini predikte edebilme 6zelliginin olmadigi gésterildi.
Sonuc: Serum VEGF dlizeylerinin karacigerde meydana gelen prog-
ressif bir harabiyetin ve rejenerasyonun noninvazif bir géstergesi ola-
rak kullanilabilecegi, ancak mevcut verilerin daha genis hasta grupla-
rninda calismalar ile desteklenmesi gerektigi sonucuna varild.

Anahtar kelimeler: hepatitis C viriisii; VEGF; fibrozis; kronik hepatit; karaciger sirozu
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Introduction
According to the World Health Organization (WHO),

approximately 71 million people worldwide have chron-
ic hepatitis C (CHC) infection, and approximately
399.000 people die every year from CHC-related dis-
eases such as cirrhosis and hepatocellular carcinoma'.
Therefore, hepatitis C and hepatitis C related diseases

remain a worldwide serious public health problem.

Hepatitis C virus (HCV) infection causes liver dam-
age in many patients with the development of varying
degrees of inflammation and fibrosis. The main compli-
cation of chronic HCV infection is liver fibrosis®. The
fibrotic tissue can be increased by intrahepatic hypoxia.
This increased fibrosis causes resistance to intrahepatic
blood flow. Local inflammatory reactions also occur in
several diseases of the liver®. This hypoxia and inflam-
mation are one of the main stimulants of angiogenesis,
defined as the formation of new vessels from pre-existing
vessels. Physiological angiogenesis occurs during liver re-
generation and increases to new functional sinusoids,
while pathological angiogenesis emerges in the presence
of fibrosis*. Angiogenesis is a complex and dynamic pro-
cess regulated by numerous pro-angiogenic and anti-an-
giogenic molecules, and in which Vascular Endothelial
Growth Factor (VEGF) plays a key role’. VEGF is a
growth factor specific to endothelial cells that plays a
regulatory role in physiological angiogenesis as well as in
pathological angiogenesis®’.

Liver fibrosis is characterized by the excessive accumula-
tion of extracellular matrix (ECM) components, the pri-
mary source of which are activated hepatic stellate cells
(HSC) & Fibrosis developing in tissue is directly associ-
ated with HSC activation®. When liver tissue is dam-
aged by factors such as various toxins, hepatitis, autoim-
mune diseases, and steatohepatitis, HSCs are activated
by inflammatory mediators and respond to the damage
in the liver with an intensive increase in ECM through
conversion into a myofibroblast-like phenotype. Several
signaling pathways and effectors are involved in liver
fibrosis, and VEGF and its receptors is the most im-
portant growth factor signal in the initiation of angio-
genesis’. VEGF and its receptors can also be expressed
by HSC:s activated as a response to hypoxic stimuli and
during liver injury".

There has always been considerable interest in the role
of VEGF in showing liver damage and progression of
disease in chronic hepatitis (CH), a progressive discase
characterized by inflammation, hepatocellular necro-
sis and fibrosis, and in cases of LC occurring with the
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progression of that disease. The purpose of this study
was to determine whether VEGF can be used as a non-
invasive marker of disease progression in chronic liver
diseases resulting from HCV infection.

Material and Method

Forty-four patients (27 male, mean age 55.6+14.5
years; and 17 women, mean age 54.5+14.0 years) who
were diagnosed with CHC and hepatitis C-related LC
at Erzurum Ataturk University Faculty of Medicine,
Department of Gastroenterology and Department of
Internal Medicine Clinic were recruited into the study
for more than one year. Patients were divided into two
groups depending on diagnosis, a CHC group (34
patients, mean age 51.0+12.7) and a LC group (10
patients, mean age 69.5+8.2). For the control group,
28 healthy individuals (17 men and 11 women, mean
age 51.7418.1) were enrolled into the study. Detailed
histories were taken, and detailed physical examina-
tions were done for all participants including cases and
controls. In addition, biochemical and hematological
parameters were measured after 12-h fasting, and viral
markers and upper abdominal ultrasound were inves-
tigated. In addition to these procedures, all subjects in
the patient group underwent a liver biopsy. Definite
diagnoses were made because of a review of these pa-
rameters. All procedures were in accordance with the
ethical standards of the institutional and/or nation-
al research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable
ethical standards. All participants gave their written
informed consents to participate in the study, and the
study was approved by the local ethics institute

VEGF Assay

Ten milliliters of blood were collected from all patients
and healthy controls following 12-h fasting. All blood
samples were placed into dry and sterile experimental
tubes. After being left to stand for approximately 45 min,
the specimens were centrifuged at 4000 rpm for serum
separation. Next, 500 pl of serum samples were placed
into Eppendorf tubes and stored at-80°C until VEGF
assay. The remainder of the sera samples were used for
routine biochemical procedures. Sera set aside for micro-
biological study were sent to the microbiology laboratory.
Serum VEGF assay was performed in the biochemistry
department using ELISA with ready-made commercial
kits. The results were expressed as pg/ml (RayBio, Human
VEGE, Cat#ELH-VEGF-001, Georgia, USA).

Kafkas J Med Sci 2019; 9(2):74-78
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Viral Marker Assay

Serological markers from our entire patient and con-
trol groups were studied in the hospital Microbiology
Laboratory. The Anti-HCV test was performed us-
ing ELISA (Anti-HCV: DIA. PRO one Diagnostic
Bioprobes SRL, Milan, Iraly. 3" generation). The
HCV RNA test was performed using PCR on a Real-
Time Bio-Rad Thermal Cycler device for nucleic acid
isolation, and a Fluorion HCV QNP v2.1 (Iontek A.
S., Turkey) for PCR amplification.

Radiological Technique

All participants in the patient and control groups un-
derwent upper abdominal ultrasonography.

Histological and Clinical Analysis

All patients in the study were diagnosed using a biopsy.
The biopsy materials were evaluated pathologically, and
necroinflammation grade and fibrosis stage were deter-
mined accordingly. The classification was based on the
modified Knodel (Ishak) scoring system'’. No groups
were constituted based on the degree of necroinflamma-
tion in this study. Patients were divided into six groups
(F1,F2,F3, F4, F5, and F6), based on the stage of biop-
sy, fibrosis was determined histologically using the Ishak
scoring system. Due to the low number of patients, F1
fibrosis was classified as Stage A, F2-F3 as Stage B, F4 as
Stage C, and F5-F6 as Stage LC (cirrhosis). Intra-stage
LC group evaluation was performed using the Child-
Turcotte-Pugh (CTP) system'>".

Statistical Analysis

Since the groups were not normally distributed, inter-
group comparisons were performed using the Mann-
Whitney U test. Pearson’s correlation coeflicient was
used to examine relations among variables. Student’s t
test was used and the numerical values were expressed
as arithmetic mean + standard deviation. Receiver
Operating Characteristic (ROC) curve analysis was em-
ployed to determine a cut-off point for VEGF in predict-
ing the development of chronic hepatitis. The p<0.05
was regarded as statistically significant. Statistical analy-
ses were performed on SPSS for Windows, version 17.0

software (IBM-SPSS, Chicago, USA).

Results
The healthy group consisted of 28 subjects (17 men and

11 women) with a mean age of 51.7+18.1 years and a

mean VEGF value of 78+27pg/ml. The CHC group
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consisted of 34 patients (20 men and 14 women) with
a mean age of 51.0+12.7 years and a mean VEGF value
2554237 pg/ml. VEGEF levels were significantly higher
in the CHC group than in the control group (p,<0.001)
(Table 1). Based on fibrosis stages elicited from patho-
logical study based on the Ishak scoring system, the
CHC group consisted of nine Stage A patients, 11 Stage
B, and 14 Stage C. Mean VEGF values were 338+197
pg/ml for Stage A, 2384289 pg/ml for Stage B, and
2144218 pg/ml for Stage C (Figure 1). Statistical analy-
sis among the three groups revealed a significant differ-
ence between Stage A and Stage B (p=0.04), but none
between Stage A and Stage C (p=0.2), nor between
Stage B and Stage C (p=0.7). VEGF values decreased
as a degree of fibrosis in the CHC group increased. In
addition, a significant correlation was observed between
the necroinflammation score and the stage of fibrosis in
the CHC group, with necroinflammation score rising in

line with fibrosis (r=0.975, p=0.000).
The LC group consisted of 10 patients (7 men and 3

women) with a mean age of 69.5+8.2 years. There were
five patients in Child A and five patatients in Child B ac-
cording to the CTP classification system. Mean VEGF
in the LC patients was 1984130 pg/ml. This LC group
VEGEF value was higher than the mean VEGF value in
the control group, but the difference was not statistically
significant (p,=0.06). At subgroup analyses, VEGF val-
ues decreased as CTP stage increased (Child A-207+89
pg/ml, Child B-189+173 pg/ml), but the difference
between the two groups was not statistically significant
(p=1). The relevant data are shown in Figure 1. The
ROC analysis showed that VEGF above 115 pg/ml pre-
dicted the development of chronic hepatitis with 67%
specificity and 79% sensitivity (Figure 2), but any VEGF
level was unable to predict the development of LC.

Discussion

Degree of liver fibrosis is a factor of prognostic impor-
tance in terms of treatment outcomes in patients with
CHC". Liver biopsy is still the gold standard in deter-
mining the grade and stage of liver disease'*">. Due to the
difficulty and complications of this invasive procedure,
investigation into methods of diagnosis and follow-up
with non-invasive methods is continuing. In that context,
there is a growing focus on VEGEF, because the VEGF
value evaluation is less invasive procedure than biopsy to
show liver damage and the disease progression.

Various publications have examined the role of VEGF
in conditions such as the diverse liver diseases and
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Table 1. Demographic and biochemical characteristics of the patient and control groups with average values and standard deviations

Chronic Hepatitis Group (n: 34) Liver Cirrhosis Group (n: 10) Control Group (n: 28) P, p,
Age (years) 51+13 69+8 52+18 0.538 0.003
AST (U/L) 54+66 68+50 24+13 0.001 0.001
ALT (U/L) 6361 42+33 2114 0.001 0.2
Alb (g/dI) 4.0+0.3 2.7+0.5 4.2+0.2 0.1 0.001
PT (sec) 14+0.9 18+3.6 13+1.5 0.1 0.001
VEGF (pg/ml) 255+237 198+130 78+27 <0.001 0.06
Serum HCV RNA (copy/ml) 103 4.503+11.285 14.010+30.479 - <0.001 <0.001
p,, comparison of the CHC and control groups; p,, comparison of the LC and control groups; n, patient number.
1200,00000- 1 '0_
*34
1000,00000]
0,87
800,00000- '8
N 0,64
g 600,00000- g
400,00000-{ é 3 0.4
200,00000- 5 é 0,24
0,00000-] 023
T T T —T —T 0.0 T T T T
Stage A Stage B Stage C Child-Pugh A Child-Pugh B 0,0 02 04 06 08 1,0

Stage

Figure 1. The mean VEGF values of the subgroup.

hepatocellular cancer'®*". Some studies have reported
low VEGF levels in patients with chronic hepatocel-
lular failure'®", while others have reported VEGF level
elevation'®". High VEGF levels have also been report-
ed in patients with LC and experimentally induced
cirrhosis®®*'. We also determined high VEGF levels in
both the CHC and LC groups, however this elevation
was only significant in the CHC group.

According to Akiyoshi et al.', 133 patients involved
[21 with acute hepatitis (AH), 40 with CH, 34 with
LC, 16 with fulminant hepatitis, 10 with primary
biliary cirrhosis, and 12 with autoimmune hepatitis],
reported high VEGF levels in the AH group and low
levels in the CH and LC groups. We were unable to
perform such an evaluation due to the absence of an
AH group in our study. In contrast to Akiyoshi et
al.’, we found VEGEF levels were higher in CH and
LC groups. These discrepancies may be because the
patients in the CH group in their study, included sub-
jects associated with hepatitis B as well as hepatitis C.
Variations in terms of male-female ratio and age in the
two studies may have also affected the results. Further

1 - Specificity
Figure 2. The ROC curve for VEGF 115 pg/ml.

studies with larger patient groups may shed more light
on the relationship between underlying primary dis-
case and VEGE. Akiyoshi et al.'® also reported no cor-
relation between serum VEGF levels and fibrosis scores
in the CHC group, while VEGF levels decreased as fi-
brosis grade increased in the CHC group in our study.
According to Desideri et al.'’, which included 151 pa-
tients (77 with CH and 74 with LC), found low serum
VEGEF levels in both the CH and LC groups compared
to the control group and that VEGF levels decreased as
fibrosis in the patients with CHC increased.

In addition, Amarakurpar et al."® showed that there is
angiogenesis in 45.5% of CHC patients by VEGF posi-
tivity while CD34 was negatively at liver tissue cytol-
ogy in the cases. CD34 and VEGF were determined in
20.9%, 46.5%, 75%, and 80% of fibrosis stage 1, 2, 3,
and 4 cases, respectively, and angiogenesis was reported
to increase in line with fibrosis levels. As evaluated by
Selcado et al”., 36 patients with CHC were treated
with a combination of pegylated interferon alpha-2b
and ribavirin. They reported increased VEGF and an-
giopoietin-2 (Ang-2) levels before treatment, while

Kafkas J Med Sci 2019; 9(2):74-78



78

a significant decrease was determined in both factors
after treatment. The authors concluded that serum
VEGF and Ang-2 were practical, non-invasive, and use-
ful markers of disease progression and a treatment for
patients with CHC. The role of VEGF in experimen-
tally-induced fibrogenesis in rats was investigated by
Rosmorduc et al®. They examined the potential roles
of VEGF and fibroblast growth factor-2 (FGF-2) in
experimental fibrogenesis established via bile duct liga-
tion. They reported VEGF and FGF-2 in less than 3% of
normal rat hepatocytes, while two weeks after ligation,
VEGEF expression was determined in more than 95% of
hepatocytes™. In another study of cirrhosis experimen-
tally-induced with diethylnitrosamine (DEN) in rats, it
was reported that the progression of liver fibrosis was
related to hepatocellular hypoxia and angiogenesis, and
the microvessel density was correlated with the release
of VEGF and its receptor Flt-1 in the liver*.

In conclusion, in the present study, it was assumed that
the higher VEGF values in the CHC and CLC groups
compared to the control group occurred in association
with intrahepatic hypoxia resulted from the continu-
ing necroinflammatory process and the accompanying
fibrotic process in the liver. Mean VEGF values in the
LC group were higher than those of the control group,
but not statistically significantly higher, may be due to
the low number of patients in the LC group. VEGF
levels in liver diseases increased during acute hepatitis
and chronic hepatitis healing phases. Therefore, we
conclude this is due to increasing regeneration process
and in association with the HSC hyperfunction.

According to our study results, VEGF levels decreased
during the passage from CH to cirrhosis and increased
compared to healthy individuals=Therefore, VEGF fol-
lows a parallel course to the inflammatory and regen-
erative process accompanying the liver disease, and it
may be a marker that can indicate the progression of
the hepatic disease. Limitation of this study is the rela-
tively small sample size. There is a need for more case-
controlled trials to take more information on this topic.
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Kardiyak Sendrom X Hastalarinda CYP2J2 Polimorfizminin

Belirlenmesi

Detection of CYP2J2 Polymorphism in Cardiac Syndrome X Patients
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ABSTRACT

Aim: Cardiac Syndrome X patient population is defined as typi-
cal angina with detected ischemia in non-invasive tests and nor-
mal epicardial coronary arteries in coronary angiography. The
increase in CRP levels and other inflammatory markers in CSX
patients indicates that the disease has an inflammatory patho-
genesis. CYP2J2, a cytochrome P450 enzyme, is expressed in
high amounts in the coronary artery endothelium, smooth muscle
cells and cardiomyocytes. The main role of CYP2J2 is deriva-
tion of arachidonic acid into 4 different types of epoxyeicosa-
trieonic acids (EET), which are 5,6-, 8,9-, 11,12- 14,15-. These
EETs inhibit formation of the inflammatory response by decreas-
ing endothelial expression of TNF-o induced VCAM-1 and re-
duce the adhesion of leukocytes to vascular endothelium by in-
hibiting NF-xB. CYP2J2 gene -76G>T polymorphism causes a
decrease in expression of CYP2J2 and its metabolites. In this
study, we aimed to investigate the relationship between CSX,
in whose pathophysiology inflammation is thought to play a role
and CYP2J2 gene -76G>T polymorphism, which is known to be
involved in inflammatory response.

Material and Method: We compared consecutive 125 CSX pa-
tients and 125 healthy individuals in terms of CYP2J2 gene -76G>T
polymorphism. The genotyping of the polymorphism was applied
by using real time-PCR method.

Results: There was no statistically significant difference between
the patients and the control when TT, GT and GG genotypes were
analyzed (p>0,05).

Conclusion: It is suggested that CYP2J2 -76G>T polymorphism
does not play an important role in the pathogenesis of CSX.

Key words: cardiac syndrome X; inflammation; CYP2J2; polymorphism;
microvascular dysfunction

OZET

Amagc: Tipik anjinaya sahip, invaziv olmayan testlerde iskemi bul-
gusuna rastlanan ve koroner anjiyografide normal epikardiyal ko-
roner arterlere sahip olan hasta poptilasyonu Kardiyak Sendrom X
(KSX) olarak tanimlanmaktadir. KSX hastalarinda CRP ve diger inf-
lamatuvar belirteclerin diizeylerinin artmasi, hastaligin inflamasyon
aracil bir patogeneze sahip oldugunu gésterir niteliktedir. Sitokrom
P450 enzimi olan CYP2J2, koroner arter endoteli, diiz kas hticre-
leri ve kardiyomiyositlerde yliksek diizeylerde eksprese edilen bir
hem protein ailesi (yesidir. CYP2J2’nin baslica gérevi, arasidonik
asidin; 5,6- 8,9- 11,12- 14,15- olmak Ulizere 4 farkll cesit epoksie-
ikozatrienoik asitlere (EET) déntisimiinii saglamaktir. Bu EET ler,
TNF-o ile uyarilan VCAM-1’in, endotelyal ekspresyonunu azaltarak
inflamatuvar yanit olusumunu baskilamakta ve NF-xB’yi de inhibe
ederek vasktler duvara I6kosit adezyonunu azaltmaktadir. CYP2J2
geni -76G>T polimorfizmi, hlicre icerisinde CYP2J2 ve metabo-
litlerinin ekspresyonunda dlslise neden olmaktadir. Biz bu calis-
mamizda, patofizyolojisinde inflamatuvar streclerin etkili oldugu
disdndlen KSX hastaligi ile inflamatuvar yolakta rol aldigi bilinen
CYP2J2 geni -76G>T polimorfizmi arasindaki baglantiyi incelemeyi
amacladik.

Materyal ve Metot: Ardisik 125 KSX hastasi ve 125 saglikli birey-
den olusan kontrol grubunu, CYP2J2 geni -76G>T polimorfizmi aci-
sindan karsilastirdik. DNA érneklerinden CYP2J2 geni -76G>T poli-
morfizminin genotiplemesi gercek zamanli PCR metodu kullanilarak
yapilmigtir.

Bulgular: Hasta ve kontrol gruplarinda gérilen TT, GT ve GG ge-
notipleri incelendiginde, istatistiksel olarak anlamli bir fark gézlen-
memistir (p>0,05).

Sonug¢: Bu durum KSX hastaliginin patogenezinde, inflamasyon
artisina neden olan CYP2J2 geni -76G>T polimorfizminin énemli
bir rolii olmadigini diisiindirmektedir.

Anahtar kelimeler: kardiyak sendrom X; inflamasyon; CYP2J2; polimorfizm;
mikrovaskiiler disfonksiyon
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Girig

Tipik anjina ve iskemi bulgularina ragmen, uygulanan
koroner anjiyografide, koroner arterlerin normal ola-
rak izlendigi klinik tablo; Kardiyak Sendrom X (KSX)
olarak tanimlanmaktadir. KSX patofizyolojisi, net ola-
rak aydinlaulamamig olsa da, inflamasyon, endotelyal
ve mikrovaskiiler disfonksiyonun etkili olabilecegi
distiniilmekeedir'-2.

Inflamatuvar siireg, endotelyal hiicrelerin koruyucu yo-
lagini bozarak, farklilagan monositlerin mediaya invaz-
yonunu kolaylastirir ve aterotrombotik siirece katkida
bulunur®. KSX ‘in C-reaktif protein (CRP), monosit
kemotaktik protein-1 (MCP-1), interl6kin-6 (IL-6) ve
IL-10 gibi inflamasyon belirtegleri ile iligkisi gosteril-
migtir>®. CRP plazma diizeylerinin, endotelyal hiicre
aktivasyonu ve koroner endotelyal disfonksiyon ile
iligkili oldugu bilinmektedir”'®. KSX patogenezinde,
artan CRP diizeyleri ile beraber endotelyal disfonk-
siyon ve artmig endotelin-1 (ET-1) ekspresyonuna
bagli olarak azalmig nitrik oksit (NO) biyoyararlani-
mi; mikrovasakiiler anjina ve sistemik endotelyal vazo-
reaktivitenin bozulmasinda rol oynayabilir'"'2. CRP
konsantrasyonlarinin, KSX hastalarinin koroner arter-
lerlerindeki intima media kalinlig ile korelasyonu ol-
dugunun gosterilmesi, bu hastalarda koroner anjiyog-
rafideki normal bulgulara ragmen bozulmug arteryal
duvar yapisini ve bu hastalardaki aterosklerotik yiikii
dogrular niteliktedir™.

CYP monooksijenaz enzim sistemleri, 6karyot ve pro-
karyotlarda bulunan, ¢ok genis bir hem protein ailesi-
dir'%. CYP2]J2 ise, en yaygin bulunan ve islevsel olarak
onemli CYP epoksijenaz izoformlarindan biridir ve
predominant olarak arasidonik asidi (AA), 5,6-, 8,9-,
11,12- ve 14,15- Epoksieikozatrienoik asit (EET) ol-
mak tizere dort farkli biyolojik olarak aktif EET ye do-
nigtirir. Bu AA kaynakli EET lerin kuvvetli endojen
vazodilator, antioksidan ve inflamasyon inhibitorleri
oldugu ve alunda yatan mekanizmanin ise proinfla-
matuvar bir transkripsiyon faktorii olan niikleer fak-
tor kappa B'nin (Nf-xB) inhibisyonuna dayali oldugu

gosterilmistir'.

CYP2J2 ekspresyonunda meydana gelen farkliliklarin
sebebi temel olarak CYP2J2 geni-76G >T polimorfiz-
mi gibi tek niikleotid polimorfizmleridir ve hiicre i¢in-
de CYP2J2 ve metabolitlerinin ekspresyonunda distige
neden olmaktadir’®. Bu diigiige bagl olarak antiinfla-
matuvar EET lerin sentezinin azalmasi, CYP2J2 geni-

76G>T polimorfizmini birgok patolojik duruma dahil
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etmektedir'”. CYP2J2 geni -76G>T polimorfizmi ile
ilgili yapilan caligmalar, patofizyolojisinde inflamas-
yonun da rol oynadig: bilinen koroner arter hastalig:
gibi kardiyovaskiiler hastaliklar tizerine yogunlagmig ve
farkli sonuglar elde edilmistir™®.

Biz bu calismamizda, patofizyolojisinde inflamasyo-
nun rol oynadig diigtintilen KSX hastaligs ile bircok
kardiyovaskiiler hastalik patogenezinde rol aldig: bili-
nen CYP2J2 geni-76G>T polimorfizminin arasindaki
iligkiyi belirlemeyi amagladik.

Materyal ve Metot

Caligmamizda, katlimcilardan alinan periferik kan
orneklerinden elde edilen genomik DNA tizerindeki
CYP2J2 geni -76G>T polimortfizminin belirlenmesi
amaci ile ger¢ek zamanli polimeraz zincir reaksiyonu
(qPCR) yéntemi kullanilarak genotipleme yapildi.
Istanbul Universitesi Cerrahpaga Tip Fakiiltesi Klinik
Aragtrmalar Etik Kurulunca onaylanan (Onay No:
02-68997) caligma Istanbul Universitesi Cerrahpasa
Tip Fakiltesi Tibbi Farmakoloji Anabilim Dali
Farmakogenetik ~ laboratuvarinda  gerceklestirildi.
Caligmaya kaulan tiim bireylerden Bilgilendirilmig
Goniillia Olur Formu imzast alindi ve tim katulimeilar
Diinya Saglik Orgiititniin Helsinki Deklarasyonunda

belirtilen etik standartlara uygun sekilde ¢aligmaya da-
hil edildi.

Hasta Segimi

Caligmamizda, ESC 2006 stabil angina kilavuzu kri-
terlerine gore tanist konulmus, ardigik 125 KSX has-
tast (yas ortalamasi 53,1+11,0) ve benzer demografik
ozelliklere sahip framingham risk skoruna gore 10 yil-
lik kardiyak olay gecirme orani %10’nun altinda olan
ardigtk 125 saglikli kontrol bireyden (yas ortalamasi
51,1£11,6) olusan toplam 250 katilimer yer almakea-
dir. Hasta ve kontrol bireylerin tanisi Bakirkoy Dr. Sadi
Konuk Egitim ve Arastirma Hastanesi Kardiyoloji kli-
niginde konulmustur.

Genotipleme

Hasta ve saglikli kontrol bireylerden K3-EDTA’l: ste-
ril tiplere alinan periferik kan ornekleri, DNA izo-
lasyonu gerceklestirilene dek -20°C’de muhafaza edil-
di. Genomik DNA izolasyonu, Invitrogen PureLink
Genomik DNA Kiti (katalog numarasi: K1820-02)
i¢erisinde bulunan protokole uygun olarak yapildi. Her
birey i¢in 200 pl periferik kan 6rnegi kullanildi.



Tablo 1. Hedef dizi ve alleller igin tamimlanan VIC/FAM boyalari

Hedef Dizi [VIC (A alleli)/FAM (C alleli)]
GCAGGCGACGGTCCCCGCCCCGCCTIA/CIGCTCCCAGCCGTGCCCCGCCTCCCA

[zole edilen DNA 6rneklerinin safligt ve kon-
santrasyonu Thermo Scientific NanoDrop 2000
Spektrofotometre kullanilarak yapildi. DNA safligt
260 nm/280 nm Optik Dansite (OD) degeri orant ile,
DNA konsantrasyonu ise 260 nm'deki OD degeri ile
tespit edildi. Saf olarak izole edilen tiim DNA 6rnekle-
ri, genotipleme iglemi yapilana dek-20°C’de muhafaza
edildi.

qPCR yontemi, TagMan® Genotyping Master Mix
(4381657) ile Applied Biosystems 7500 Fast Real-
Time PCR System cihazi ile uygulandi. Genotip
analizi TagMan’ SNP Genotyping Assay (rs890293)
kitinin protokoliine uygun olarak gerceklestirildi.
Polimorfik bolgeler VIC ve FAM boyalari kullanila-
rak, bolgeye spesifik TagMan” problart ile belirlendi
(Tablo 1).

PCR dongisiiniin ilk adim: olan baglangi¢ denatiira-
syonu 95°C’de 10 dakika boyunca gerceklestirildi.
Ardindan 95°C’de 15 saniye boyunca denatiirasyon,
60°C’de 1 dakika boyunca eslesme ve sentez agamalari
bir dongii halinde 35 defa tekrar edildi. Son agamadaki
1 dakika boyunca 60°Cde son sentez igleminin
ardindan, genotipleme sonuglari elde edildi.

Istatistiksel Yontem

Istatistiksel analiz SPSS 22.0 yazilimi (SPSS Inc.,
Chicago, IL, USA) kullanilarak yapildi. Verilerin ta-
nimlayicr istatistiklerinde ortalama, standart sapma,
medyan, en dugiik, en yiiksek degerleri kullanilildi.
Degiskenlerin dagilimi Kolmogorov-Smirnov testi ile
kontrol edildi. Nicel verilerin analizinde bagimsiz or-
neklem t testi ve Mann-Whitney U testi kullanildi.

Bulgular
CYP2J2 geni -67G>T polimorfizminin Kardiyak

Sendrom X’teki roliinii aragtirdigimiz ¢aligmada; has-
ta grubunda, kadin hasta orani kontrol grubundan
anlamli (p<0,05) olarak daha yiiksek bulunmustur.
Hasta ve kontrol grubunda yag, BMI degeri ve sigara
kullanim orani anlamli (p>0,05) farklilik gosterme-
migtir (Tablo 2).
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Hasta grubunda AKS ve tire degeri kontrol grubundan
anlamli (p<0,05) olarak daha yiiksek gorilmiis, ALT
degeri ise anlamli (p<0,05) olarak daha digiik belir-
lenmigtir. Hasta ve kontrol grubunda AST, kreatinin,
GGT, HDL, HGB, LDL, MPV, PLT, TG, total koles-
terol ve tirik asit degeri anlamli (p>0,05) farklilik gos-
termemistir (Tablo 3).

Hasta grubunda; DM, HT, KKB kullanimy, aile oykii-
sit (AO), ARB/ACE inhibitérii kullanimi, beta bloker
kullanimu ve statin kullanim oranlari, kontrol grubun-

dan anlamli (p<0,05) olarak daha yiiksek goriilmiigtiir
(Tablo 4).

KSX hastalar1 ve kontrol grubu arasinda, CYP2J2 geni
-76G>T polimorfizmi, genotip dagilimi agisindan
kargilagtirildiginda, istatistiksel olarak anlamli farklilik
(p>0,05) bulunamamugtir (Tablo 5).

KSX hastalarinin allel dagilimlari incelendiginde, ma-
jor allel G ve minér allel T frekanslari sirasiyla %90,2
ve %9,8 belirlenmigtir. Kontrol grubunda ise, major
allel G ve minor allel T frekanslart sirasiyla %93,9 ve
%6,1 olarak tespit edilmigtir. Toplam birey sayist baz
alindiginda allel dagilimi; G alleli i¢in %92 T alleli igin
ise %8 olarak bulunmugtur (Tablo 6).

Tartisma

Primer mortalite nedeni olarak kardiyovaskiiler has-
taliklar; giiniimiizde primer mortalite nedeni olarak
kabul edilmektedir ve en sik goriilen tiirii de koroner
arter hastaligidir (KAH). KAH’a sahip oldugu diisii-
nillerek koroner anjiyografi yapilan olgularin ise yak-
lagik %20-30'unda koroner arterlerin normal yapida
oldugu saptanmaktadir’?. Giintimiizde tipik anjinast
olan ve non-invaziv testlerde iskemiye rastlanan; ancak
koroner anjiyogramlari normal olarak degerlendirilen
hasta popiilasyonuna, Kardiyak Sendrom X (KSX)
veya mikrovaskiiler anjina tanist konulmaktadir'=.

Yapilan bir¢ok ¢aligma, KSX’in goriilme sikliginin ka-
dinlarda daha yiiksek oldugunu géstermistir. Iskemik
kalp hastalig: siiphesi ile ilk kez kardiyak katerizasyon
uygulanan 32,856 hasta ile gerceklestirilen bir caligma-
da, anjiyografi sonrasinda normal koroner artere sahip
olma orani kadinlarda %23,3 iken erkeklerde bu oran
%7,1 olarak bulunmugtur®'. Anjina sikayeti ile anjiyog-
rafiye alinan 886 hastada yapilan bagka bir ¢aligmada
ise, normal koroner arterlere sahip olma orani, kadin-
larda %41 iken, erkeklerde %8 olarak belirlenmigtir®.
Ayrica, perimenapozal ve postmenapozal kadinlarda
tikayict KAH olmaksizin anjina goriilmesi, kadinlarda
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Tablo 2. Hasta ve kontrol grubunda BMI karsilastirmas!

Hasta Grubu

Kontrol Grubu

Ort.xs.s./n- % Med (Min—Mak) Ort.xs.s./n- % Med (Min—Mak) p
Yas 53,1x11,0 54 (17-75) 51,1£11,6 50 (25-77) 0,093
Cinsiyet Kadin 80/ %68 63 - %51 0,007
Erkek 37 - %32 60 - %49
BMI 24,3x2,7 24 (19-32) 24,9+23 25 (20-33) 0,070
Sigara Kullanmiyor 84 - %72 96 - %78 0,263
Kullaniyor 33 - %28 27— %22
Ki-kare test/Mann-Whitney U test. BMI, viicut kitle indeksi
Tablo 3. Hasta ve kontrol bireylere ait demografik veriler
Hasta Grubu Kontrol Grubu

Ort. £s.s. Med (Min-Mak) Ort. £s.s. Med (Min-Mak) p
AKS 102,2+29,9 96 (72-266) 91,7+10,7 91 (72-137) 0,008
ALT 20,0+15,0 17 (7-152) 23,9+14,5 20 (8-91) 0,007
AST 20,6+7,7 19 (6-74) 21,9+10,2 19 (11-103) 0,434
Kreatinin 0,9+1,1 1(0-9) 0,7+0,1 1(0-1) 0,372
GGT 25,1x18,1 21 (9-156) 25,7+12,4 23 (7-74) 0,120
HDL 48,0+14,0 47 (24-129) 48,0+19,9 44 (29-179) 0,174
HGB 12,9+1,6 13 (5-16) 13,2+1,5 13 (7-17) 0,215
LDL 125,8+41,0 121 (14-254) 126,2+34,4 120 (44-224) 0,675
MPV 8,7+1,2 8 (6-14) 8,6+0,9 9 (7-11) 0,688
PLT 249,8+54,4 249 (137-398) 260,9+57,4 248 (131-477) 0,268
TG 146,3+89,5 123 (41-603) 133,3+65,1 129 (17-382) 0,792
Total Kolesterol 202,4+43,6 200 (101-343) 203,8+39,0 205 (52-292) 0,797
Ure 32,7+14,9 31 (4-132) 28,6+7,7 29 (12-49) 0,017
Urik Asit 48+1,4 5(2-10) 5,0+1,4 5(1-8) 0,338

Bagimsiz drneklem t test/Mann-Whitney U test. AKS, aclik kan sekeri; ALT, alanin aminotransferaz; AST, aspartat aminotransferaz; GGT, gama-glutaril tansferaz; HDL, yiiksek yogunluklu lipoprotein; HGB, hemoglobin,
LDL; diisiik yogunluklu lipoprotein; MPV, ortalama platelet hacmi; PLT, platelet sayisi; TG, trigliserid.

Tablo 4. Hasta ve kontrol bireylere ait demografik veriler

Hasta Grubu

Kontrol Grubu

n % n % p

DM Yok 95 81 119 97 0,000
Var 22 19 4 3

HT Yok 82 70 103 84 0,012
Var 35 30 20 16

KKB Kullanmiyor 101 86 113 92 0,167
Kullanyor 16 14 10 8

AO Yok 68 58 97 79 0,001
Var 49 42 26 21

ARB/ACE inhibitbrii Kullanmiyor 95 81 109 89 0,108
Kullaniyor 22 19 14 1

Beta Bloker Kullanmiyor 96 82 111 90 0,065
Kullaniyor 21 18 12 10

Statin Kullanmiyor 89 76 95 77 0,831
Kullaniyor 28 24 28 23

ki-kare test. DM, diabetes mellitus; HT, hipoertansiyon; KKB, kalsiyum kanal blokeri; AQ, aile dykilsii; ARB/ACE inhibitoril, anjiyotensin Il reseptér blokeri/anjiyotensin déniistiiriicii enzim inhibitérii.
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Tablo 5. Hasta ve kontrol bireylerde CYP2J2 geni-76G >T polimorfizmi
genotip dagilimi

Hasta Grubu Kontrol Grubu

n % n % p
CYP2J2 Genotipi 1T 2 2 1 1 1,000
GT 19 16 13 1 0,270
GG 96 82 109 89 0,208

ki-kare test

Tablo 6. Hasta ve kontrol bireylerde CYP2J2 geni-76G >T polimorfizmi
allel dagilimi

Hasta Grubu  Kontrol Grubu Total
n % n % n %
Allel T 23 9,8 15 6,1 38 8

G 211 90,2 231 939 442 92

ki-kare test

risk oraninin erkeklere oranla daha yiiksek oldugunu
gostermistir . Bizim ¢aligmamizda ise, s6z konusu
aragtirmalara paralel olarak, KSX hastalarindaki kadin
birey sayisi, kontrol grubundaki kadin birey sayisina
oranlaanlamli derecede yitksek (p<0,05) bulunmustur.

KSX hastalarinda, hipertansiyon (HT) ve insiilin di-
renci gibi hastaliklarin arka planda gortlme siklig
oldukca yiiksektir*®. Bircok caligmada hiperinsiiline-
minin, KSX hastalarinda, kontrol grubuna gére daha
yaygin olarak goriildiigii belirlenmigtir®>?. Bizim ¢alis-
mamizda da bu sonuglara paralel olarak, hasta grubun-
da DM ve HT goriilme orani, kontrol grubuna gére
anlamli olarak daha yiiksek (p<0,05) bulunmugtur.

Kronik inflamasyonun belirteci olan CRP, MCP-1, ve
IL-6’nin KSXile iligkisi oldugu bildirilmigtir. CRP’nin,
VCAM-1 ve endotelin-1 ekspresyonunun artigt sonu-
cu NO biyoyararlanimini azaltarak, KSX’teki endo-
tel aktivasyonunun sebebi oldugu one siiriilmekeedir.
KSX hastalarinda CRP seviyelerinin yiikseldigi ve bu
durumun, hem miyokardiyal iskeminin elektrokardi-
yogram bulgulari, hem de klinik hastalik aktiviteleri ile
korelasyon gosterdigi gortilmigtir®”?. KSX hastalart
ile kontrol bireylerin inflamasyon tablolarinin kargilag-
urildigs bir ¢aligmada, sistemik inflamasyon diizeyinin
KSX hastalarinda kontrol bireylere oranla daha yiiksek
oldugu bildirilmigtir®.

Sitokrom P450 (CYP) enzim ailesi, aragidonik asi-
di, EET lere dénigstirmekte ve boylelikle antiinfla-
matuvar etki gostermektedir’®. EET lerin fizyolojik
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konsantrasyonlar;; TNF-a ile uyarilmig endotelyal
hiicreler VCAM-1 ekspresyonu ve VCAM-1 aktivite-
sini azaltarak, inflamatuvar yanit baskilar ve NF-xB’yi
de inhibe ederek 16kositlerin vaskiiler duvara adezyo-
nunu azalur®. Yapilan caligmalar sonucu elde edilen
bilgiler, ateroskleroz patogenezinde yer alan inflama-
tuvar siirecte CYP enzimlerinin 6nemli rol oynadigina
dair kan1 olugturmaktadir. Ateroskleroz baglangici, vas-
kiiler endotelyal hiicrelerin aktivasyonu ile gergekles-
mektedir®. Endotelyal hiicreler aktive olduktan sonra
ise VCAM-1, E-selektin ve ICAM-1 gibi I6kositlerin
endotele adezyonunu saglayan hiicre yiizey molekiille-
rini eksprese ederler’. NF-xB’nin uyarimi ile gercek-
lesen siire¢ sonrasinda, damar duvarindaki hiicrelerde
bulunan adezyon molekiilleri ve sitokinler, kemokinler
gibi inflamasyon ile iligkili molekiilleri kodlayan bir¢ok
genin transkripsiyonu da regiile olmaktadir®.

CYP2J2 geninde meydana gelen polimorfizmler, ara-
sidonik asit metabolizmasini degistirerek EET sente-
zini etkilemektedir®. -76G>T polimorfizmi; CYP2/2
geninin promotor bolgesinde bulunmaktadir. S6z ko-
nusu polimorfizm, transkripsiyon faktorii baglanma
bolgesi Sp1’in kayb1 sonucunda EET sentezinin azal-
masina sebep olmaktadir'”. Bunun yaninda, aragido-
nik asit metabolizmasinda gorev alan ve bobrekte de
cksprese edilen CYP2J2 enzimi, kalsinérin inhibitér-
leri ile iligkili renal hasarda rol almaktadir ve CYP2/2
-76G>T polimorfizminin de renal hasar riski tizerinde
etkili olabilecegi diisiiniilmektedir®. Genvigir ve ark.
tarafindan yapilan ¢alismaya gore; CYP2/2 -76T alleli
tagtyan ve takrolimus tedavisi géren bobrek transplan-
tasyon hastalarinda, bulant1 ve kusma yan etkilerinin
gortilme ihtimali;-76GG genotipine sahip hastalar
ile kiyaslandiginda 5,30 kat daha yiksektir®. Gogiis
kanseri hastalarinda yapilan bagka bir ¢aligmada da,
CYP2J2 -76G>T polimorfizmi varliginda kemotera-
pinin yol a¢tig1 hematolojik toksisite riskinin yiiksek
oldugu saptanmigtir®®.

CYP2J2 geni -76G>T polimorfizmi ile, inflamatuvar
yanitin 6nem tagidigi KAH, miyokard enfarktiisi
(MI), hipertansiyon (HT) gibi kardiyovaskiiler has-
taliklar (KVH) arasindaki iligki tizerine bir¢ok arag-
urma yapilmis ve celiskili sonuglar elde edilmigtir'®.
Spiecker tarafindan yapilan bir ¢aligmada, -76G>T
polimorfizminin bir ya da iki kopyasina sahip olun-
masinin, anjiyografik olarak gosterilebilen KAH’a
sahip olma riskini artirdigi gosterilmistir'”. Bunu
destekleyecek sekilde Ping Yin Liu da yapugi bir
caligmada, CYP2J2 geni -76G>T polimorfizminin,
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Tayvan'daki geng bireylerde MI goriilmesinde 6nemli
bir risk faktorii oldugunu géstermistir’. King ve ar-
kadaglar1 ise HT riskini aragtirdiklari farkls bir calis-
mada, s6z konusu polimorfizmin HT riski ile iligkisi
oldugunu 6ne siirmiglerdir®®. Bu ¢aligmay: destek-
leyen diger caligmalara bakildiginda, CYP2J2 geni
-76G>T polimorfizminin, Ruslarda®, Cin Han po-
piilasyonunda® ve Suudi popiilasyonunda* HT riski-
ni artirdi1 one stirilmigtir. Diger yandan; CYP2J2
geni -76G>T polimorfizmi ve KVH arasinda bir ilig-
ki bulunmadigini 6ne siiren ¢aligmalar da mevcuttur.
Lee tarafindan yapilan bir ¢alismada, CYP2J2 var-
yant allellerini tagtyan Afrikan-Amerikan’larda diigitk
KAH riski belirlenirken, beyaz irkta anlamli bir iligki
gozlemlenmemistir®. Hoffmann tarafindan yapilmag
olan bir bagka ¢alismada ise CYP2/2 geni -76G>T
polimorfizminin, KAH veya MI i¢in bir risk fakcor
olmadig gosterilmigtir®®. Bu ¢aligmalarin bulgularina
paralel nitelikte KVH risk profili gésteren 1000 ki-
sinin katuldig bir calismada, CYP2J2 geni -76G>T
polimorfizminin, MI gelisiminde 6nemli bir roli ol-
madig1 bildirilmigtir®.

CYP2J2’nin ateroskleroz ve KAH gibi kardiyovas-
killer hastaliklarin yani sira, Alzheimer Hastalig
gibi inflamatuvar kékeni bulunan hastaliklarla da
baglantlli oldugu bilinmektedir. Geg¢ baglangicli
Alzheimer hastaligina sahip hastalarla yapilan bir ¢a-
lismada, CYP2J2 geni -76G>T polimorfizmi T alleli
ve GT+TT genotip frekanslarinin, saglikli kontrol
bireyler ile kargilagtirildiginda hastalarda anlamli bir
sekilde yiiksek oldugu gozlemlenmistir. Istatistiksel
analiz sonucunda, hem CYP2J2 geni -76G>T poli-
morfizmi T allelinin hem de GT+TT genotiplerinin
geg baglangigli Alzheimer Hastaligina yatkinlikla ilig-

kili oldugu anlagilmistir®.

CYP2J2 geni -76G>T polimorfizmi ile ilgili yapilan
caligmalara ait genotipleme sonuglarina bakildiginda,
hasta ve saglikli bireylerdeki GG genotipine sahip
birey sayisinin, GT ve TT genotipine sahip birey sa-
yisindan yiiksek oldugu bildirilmektedir. Hoffmann
ve ark. yaptiklari ¢alismada, GG genotipine sahip bi-
reylerin orani %87,7; GT genotipine sahip bireylerin
orant %11,9 ve TT genotipine sahip bireylerin ora-
n1 da %0,4 olarak bildirilmigtir®®. Ayn1 sekilde Zhu
Q ve ark. yaptiklari ¢aligmada, GG genotipine sahip
bireylerin oran1 %90,9 iken GT genotipine sahip bi-
reylerin oran1 %8,9 ve T'T genotipine sahip bireylerin
orani da %0,2 olarak bildirilmigtir. Caligmamizin
genotipleme analizi sonucunda elde ettigimiz verilere
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gore; GG (%85) genotipine sahip bireylerin orani;
yapilan diger caligmalardaki sonuglara paralellik gos-
tererek GT (%13) ve TT (%1) genotiplerine sahip
bireylere oranla daha yiiksek olarak bulunmugtur. Bu
bilgiler 1s1ginda; CYP2J2 geni -76G>T polimorfiz-
minin toplumlar ve irklar arasi bir farklilik gésterme-
digi sonucuna varilabilir.

Caligmamizin allel frekans analizinde, KSX hastala-
rinda G alleli frekansi; %90,2 iken T alleli frekans: ise
%9,8 oraninda bulunmustur. Kontrol bireylerde ise
G alleli, %93,9 gibi yiiksek bir oranda hasta bireylere
paralel bicimde bulunurken; T alleli de %6,1 oranin-
da bulunmustur. Bu baglamda, toplam birey sayis1 baz
alindiginda allel dagilimi ise G alleli i¢in %92 olarak
yiiksek bir ytizdede bulunurken T alleli ise %8 olarak
dusiik bir ytizdede bulunmugtur.

King ve ark., KVH ile CYP2/2 geni -76G>T polimor-
fizmi arasindaki iliskiyi arastirdiklari bir ¢aligmada,
beyaz irkeaki allel frekansini T alleli i¢in %8 bulurlar-
ken; G alleli igin ise %92 oraninda bulmuglardir'®. Yine
Kingve ark’in; HT ile CYP2J2 geni -76G>T polimor-
fizmi arasindaki iligkiyi inceledikleri bir ¢aligmada da,
beyaz 1rk igin tespit edilen allel dagilimlari, yaptiklar:
diger caligmaya ve bizim yapugimiz ¢aligmaya da para-
lel olarak T alleli i¢in daha diisiik oranda ve %8 olarak
bulunurken G alleli i¢in de daha yiiksek oranda; %92
olarak saptanmigtir®®. S6z konusu allel dagilimlar in-
celendiginde, Tirk toplumunun diger beyaz ik top-
lumlarina benzer oranda allel dagilimina sahip oldugu
gortilmektedir.

Tum bu bilgiler 11g1nda; farkli popiilasyonlarda ya-
pilan ¢aligmalar: da géz ontine aldigimizda, CYP2/2
geni -76G>T polimorfizmi T allel frekansinin kis-
men de olsa yiksek oranda bulunmasinin, bazi
inflamatuvar hastaliklara yol acabilecegi kanisina
varmaktayiz. Bununla ilgili olarak, Cin Han popii-
lasyonunda yapilan ve MI ile CYP2J2 geni -76G>T
polimorfizmi arasindaki iliskiyi inceleyen bir ¢alis-
mada; MI gegiren hastalar ve saglikli kontrol grubu
arasindaki allel dagilimlar: sirasiyla T: %18 G: %82;
T: %12 G: %88 olarak gorillmiig ve T allel yiiksek-
liginin MI ile iligkisi oldugu 6ne stralmisgtir®.
Afrikan Amerikan popiilasyonuyla yapilan farkls
caligmalara bakugimizda ise; T allel frekanslarinin,
%107, %14, ve %17 gibi kismen yiiksek oranlar-
da oldugunu gérmekteyiz. Bu verilere paralel olarak;
CYP2J2 geni -76G>T polimorfizmi ile ateroskle-
roz arasindaki riskin farkli topluluklar arasinda be-
lirlenmesinin amaglandigi bir ¢aligmada; CYP2/2



geni -76G>T polimorfizminin, Afrikan Amerikan
toplulugundaki KAH ile iligkisi istatistiksel olarak
anlamli derecede bulunurken; beyaz irkta da anlamli
bir iligki gozlemlenmedigi bildirilmistir®2. Bu calig-
malar, Cin Han popiilasyonu ve Afrikan Amerikan
popilasyonunda oldugu gibi CYP2J2 geni -76G>T
bolgesinde T allel frekansinin yiiksek olusunun, MI
ve ateroskleroz gibi inflamatuvar hastaliklarla iligkisi-

ni aciklayabilmektedir.

Calismamizda, KSX hastalarinin  CYP2J2  geni
-76G>T bolgesi genotip dagilimlari, kontrol grubu ile
kiyaslandiginda; istatistiksel olarak anlamli bir farkli-
ik gozlenememistir. Bu sonug; inflamatuvar yanitta
onemli bir roli olan CYP2J2 enzimini kodlayan gen
tizerinde bulunan -76G>T polimorfizminin, KSX
hastaliginin patofizyolojisinde 6nemli bir etkisinin
olmadigini isaret etmekeedir. Ilerleyen zamanlarda ya-
pilacak olan caligmalarda, KSX hastaligi ve CYP2/2
geni -76G>T polimorfizmi arasindaki iligkinin farkls
popiilasyonlar arasinda incelenmesinin yani sira hasta
ve kontrol birey sayilarinin artirilmast ile de daha ay-
dinlatici sonuglar elde edilebilecegini 6ngormekteyiz.
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Investigation of Relationship between Erythrocyte
Sedimentation Rate and Erythrocyte Indices

Eritrosit Indeksleri ve Eritrosit Sedimentasyon Hizi Arasindaki fliskinin Arastirimasi

Ergin Taskin, Seda Gelik, Duygu Mine Yavuz, Fatih Kara

Department of Biochemistry, Faculty of Medicine, University of Kafkas, Kars, Turkey

ABSTRACT

Aim: The aim of this study was to assess the whether there was a re-
lationship between ESR and erythrocyte indices (red blood cell (RBC)
count, hematocrit, hemoglobin, mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), and red cell distribution width (RDW)).

Material and Method: 658 patients who had ESR levels of under
30 mm/h, who are aged between 18 and 50 years, and whose ESR
and erythrocyte indices had been measured simultaneously in the
same sample were included in the study.

Results: It was found that ESR was negatively correlated with all
erythrocyte indices (RBC count, hematocrit, hemoglobin, MCYV,
MCH, MCHC, and RDW). ESR values in females and later adults
were higher than that in males and young adults, respectively.

Conclusion: The erythrocyte factors, particularly hematocrit, must
be considered when ESR results are interpreted.

Key words: erythrocyte sedimentation rate; erythrocyte indices; hematocrit

0ZET

Amag: Bu calismanin amaci, ESR ile eritrosit indeksleri (kirmizi
kan hiicresi (RBC) sayisi, hematokrit, hemoglobin, ortalama kor-
puskuler hacim (MCV), ortalama korpiskiler hemoglobin (MCH),
ortalama korpuskuler hemoglobin konsantrasyonu (MCHC), kirmi-
zi1 hicre dagiim genisligi (RDW) arasinda bir iliski olup olmadigini
degerlendirmektir.

Materyal ve Metot: Calismaya ESR dlizeyi 30 mm/h’nin altinda, 18-
50 yas arasinda, ESR ve eritrosit indeksleri ayni 6rnekte ayni anda
Olctilen 658 hasta dahil edildl.

Bulgular: ESR’nin tiim eritrosit endeksleri (RBC sayisi, hematokrit,
hemoglobin, MCV, MCH, MCHC ve RDW) ile negatif korelasyon
gésterdigi bulundu. Kadin ve yasli eriskinlerde ESR degerleri, sira-
slyla, erkek ve gencg eriskinlerde oldugundan daha yliksekti.
Sonug: Eritrosit faktorleri, ézellikle hematokrit, ESR sonuclari yo-
rumlanirken géz éniinde bulundurulmalidir.

Anahtar kelimeler: eritrosit sedimantasyon hizi; eritrosit indeksleri; hematokrit

Introduction

Erythrocyte sedimentation rate (ESR) is one of the
most commonly measured markers of inflammation or
tissue injury in clinical practice'. It is the distance of
fall of erythrocytes in the plasma and is expressed as
millimeters in 1 hour'. High ESR levels suggest (a) in-
fection, (b) noninfectious inflammatory disorders, (c)
neoplasms, (d) or noninflammatory conditions such
as pregnancy and drug use' . There are two main fac-
tors that may affect ESR: (a) the erythrocyte-related
parameters such as size and number and (b) the non-
erythrocyte-related parameters such as fibrinogen
and immunoglobulins®. However, there are only a few
studies that investigate effects on ESR of the erythro-
cyte-related parameters®™©. In this study, we aimed to
assess the whether there was a relationship between
ESR and erythrocyte indices including red blood cell
(RBC) count, hematocrit, hemoglobin, mean corpus-
cular volume (MCV), mean corpuscular hemoglobin
(MCH), mean corpuscular hemoglobin concentration

(MCHC), and red cell distribution width (RDW).

Material and Method

Ethical approval was obtained from local ethical com-
mittee of our faculty (25.04.2018/06). The study was
achieved by searching the file records of the patients
aged between 18 and 50 years who were examined in
February 2018. Exclusion criteria included patients
with ESR of over 30 mm/hour; active infectious,
inflammatory, and malignant diseases; any chronic
heart or renal disease; and medication use. A total
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of 658 patients were included in the study. ESR and
erythrocyte indices (RBC count, hematocrit, hemo-
globin, MCV, MCH, MCHC, and RDW) had been
measured simultaneously in the same sample. The pa-
tients were divided into two groups according to age:
young adulthood (18-25 years old) and later adult-
hood (26-50 years old) and three groups according
to MCV levels: macrocytic (>100 fL), normocytic
(80-100 fL), and microcytic (<80 fL); to MCHC
levels: hyperchromic (>36%), normochromic (31-
36%), and hypochromic (<31%); to hemoglobin lev-
els: low (<12 g/dL), normal (12-17 g/dL), and high
(>17 g/dL) hemoglobin.

Statistical Analyses

Kolmogorov-Smirnov test was performed to analyse
whether data follow normal distribution. Spearman’s
correlation test was used for data with abnormal distri-
bution. The means of two groups were compared using
Student’s t-test (for data with normal distribution) or
Mann-Whitney U test (for data with abnormal distri-
bution). The means of three groups were compared
using Kruskal-Wallis test. p<0.05 were regarded as
significant.

Results

We found that ESR was negatively correlated with all
erythrocyte indices (RBC count, hematocrit, hemo-
globin, MCV, MCH, MCHC, and RDW) (Table 1).
When data were grouped according to hemoglobin,
MCYV, and MCHC levels, significant differences in
terms of ESR values were found between groups (Table
2-4). ESR values in females and later adults were high-
er than that in males and young adults, respectively

(Table 5).

Discussion

ESR is a widely used laboratory test and plays a ba-
sic role in clinical management of many inflamma-
tory or noninflammatory diseases”. It is well known
that plasma proteins such as fibrinogen and immu-
noglobulins affect the ESR®. These plasma proteins
decrease the negative electrostatic forces between
erythrocytes, leading to the aggregation and increas-
ing ESR’. However, the erythrocyte factors influenc-
ing on ESR are not sufficiently understood. We found
that RBC count, hematocrit, hemoglobin, MCYV,
MCH, MCHC, and RDW are negatively correlated
with ESR (Table 1). Which of these factors is directly

Kafkas J Med Sci 2019; 9(2):87-89

Table 1. Correlations between ESR and erythrocyte indices

ESR

Erythrocyte indices r p

Age 0.068 0.083
RBC count -0.392 0.000
Hematocrit -0.474 0.000
Hemoglobin -0.471 0.000
McV -0.166 0.000
MCH -0.189 0.000
MCHC -0.183 0.000
RDW -0.159 0.000

ESR, erythrocyte sedimentation rate; RBC, red blood cell; MCV, mean corpuscular volume;
MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration;
RDW, red cell distribution width.

Table 2. Means and standard deviations of ESR values in the groups
according to hemoglobin levels

ESR
Hemoglobin Level mean = SD p
Low (n=45) 20.567.46 0.000
Normal (n=546) 13.81+7.48 (for all groups)
High (=67) 7.00+5.21

ESR, erythrocyte sedimentation rate.

Table 3. Means and standard deviations of ESR values in the groups
according to MCV levels

MCV Level ESR (mean = SD)

Low (n=79) 17.01+8.66°
Normal (n=577) 13.14+7.55°

High (n=2) 5.50+2.1230

The different letters show statistically significant difference (p<0.05).
ESR, erythrocyte sedimentation rate; MCV, mean corpuscular volume.

Table 4. Means and standard deviations of ESR values in the groups
according to MCHC levels

MCHC Level ESR (mean + SD)

Low (n=24) 18.37+8.57°
Normal (n=598) 13.38+7.73°

High (n=36) 13.61+7.38°

The different letters show statistically significant difference (p<0.05).
ESR, erythrocyte sedimentation rate; MCHC, mean corpuscular hemoglobin concentration.

Table 5. ESR values according to age and gender

ESR (mean = SD) p
Gender
Male (n=295) 10.05+6.79 p=0.000
Female (n=363) 16.44+7.37
Age groups
18-25 years old (n=156) 12.43+7.08 p=0.047
26-50 years old (n=502) 13.94+7.97

ESR, erythrocyte sedimentation rate.
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Figure 1. Correlation between erythrocyte sedimentation rate (ESR) and
hemotocrit.

related to ESR is controversial. It has been suggested
that larger erythrocytes cause higher ESR because
surface-to-volume ratio (SVR) is lower in erythro-
cytes with high MCV compared to those with low
MCV’. As SVR reduces, the negative charge in the
erythrocyte surface decreases and ESR increases’. On
the other hand, it appears to that the main determi-
nant for ESR is hematocrit both in our study (Table
1 and Figure 1) and in the literature'. Sedimentation
of erythrocytes occurs in several stages: (a) rouleaux
formation, (b) formation of spheres, and (c) precipi-
tation'’. The radius of the precipitating spheres is in-
versely associated with hematocrit. As the radius in-
creases, the precipitation accelerates'’.

We chose the patients who have ESR levels of under
30 mm/h, therefore it is expected that ESR levels have
been affected by the erythrocyte factors rather than the
plasma proteins. In our study, the fact that hematocrit
levels are negatively correlated with ESR is coherent
with the results of previous studies; however, we found
that MCV levels are negatively correlated with ESR
unlike the literature. This finding may be a result of the
conditions that decrease both hematocrit and MCV
as in iron deficiency anemia (IDA). The prevalence of
IDA ranges from approximately 30% to 48% in de-
veloping countries''. Contrary to expectations, RDW
wasn’t positively correlated with ESR. This condition
indicates that factors other than IDA have affected the
results of our study.
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We found that the young adults have lower ESR levels
when compared with later adults (Table 5). Various re-
searches have shown that elders are prone to have high-
er ESR levels when compared to that of young ones'>".
It was also seen that females have higher ESR values
than that of males. This result may be explained by that
females tend to have IDA, thus low hematocrit.

Consequently, the erythrocyte factors, particularly
hematocrit, must be considered when ESR results are
interpreted. In the light of literature, it may say that
there is a need to more studies to understand whether
other factors except for hematocrit are directly associ-

ated with ESR.
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Kars Bolgesindeki idrar Yolu Enfeksiyonlarinin
Epidemiyolojisi ve Antibiyotik Direncleri

Epidemology and Antibiotic Resistance of Urinary Tract Infection in the Kars Region
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ABSTRACT
Aim: In this study, it was aimed to determine the epidemology,
agents and antibiotical sensitivity of urinary tract infections in the
Kars region.

Material and Method: Between January 2015 and January 2016,
(438 patients) in the policlinics and services of Kafkas University
Medical Faculty Health Research Hospital with positive urine cul-
ture from the were evaluated. Patients were questioned in terms of
age, gender, underlying diseases and complicating factors (preg-
nancy, urethral catheter etc.).

Results: The most isolated agent from the urine cultures was
Escherichia Coli(E.coli) with the rate of 66,4%.It is identified that
policlinic patients, who E.coli has been found in their urine have high
resistance to ciprofloxacin(22,1%), and cephalosporins(cefepime
23,5%, ceftazidime 22,5% ceftriaxone 26,3%), however they have
lowest resistance to nitrofurantoin (4,7%) or amoxicillin clavunat
(16,4 %). In hospitalized patients,it is detected that there is a hight
resistance to ceftriaxone (48,7%) and ciprofloxacin (48,7%) on the
other hand there is low resistance againts the s antibiotics such
as amikacin (7,7%), gentamicin (10,3%) or carbapenem (imipenem
2,6%, meropenem 1,3%).

Conclusion: Local resistance rates should be known when am-
pirical treatment is given in the community acqurired urinary tract
infection patients. Besides, differences in the rates of antibiotic
resistance between hospitalized patients and outpatients should
be taken into consideration. Antibiotic treatment should not be
initiated without indications, especially if there is no indication, as-
ymptomatic bacteriuria should not be treated.

Key words: antibiotic; bacteria; drug resistance

OzZET

Amac: Bu calismada Kars bélgesindeki idrar yolu enfeksiyonlarinin
epidemiyolojisi, etkenleri ve antibiyotik duyarliklarinin belilenmesi
amacland.

Materyal ve Metot: Ocak 2015 — Ocak 2016 tarihleri arasinda
Kafkas Universitesi Saglik Arastirma ve Uygulama Hastanesi polik-
linikleri ve servislerinde alinan idrar kdilttirinde Ureme saptanan 438
hasta degerlendiriimeye alindi. Hastalar, yas, cinsiyet, altta yatan has-
taliklar, gebelik ve sondali olmasi gibi komplike edici faktorler agisin-
dan sorgulandi.

Bulgular: Calismaya alinan 438 hastanin idrarindan en sik izole
edilen etken %66,4 orani ile Escherichia coli (E.coli) olarakbulun-
du. E.coli dreyen poliklinik hastalarinda siprofloksasin (%22,1) ve
sefalosporinlere (sefepim % 23,5, seftazidim %22,5 seftriakson
%26,3) ylksek direnc oldugu, nitrofurantoin (%4,7) ve amoksilin
klavunat’a (%16,4) en dslik direnctespit edildi. Yatan hastalar-
dada seftriakson (%48,7) ve siprofloksasine (48,7) karsi yliksek di-
reng oldugu, amikasin (%7,7), gentamisin (10,3) veya karbapenem
(imipenem %2,6, meropenem %71,3) tirevi antibiyotiklere en dlisiik
direnc tespit edildi.

Sonug: Toplum kékenli idrar yolu enfeksiyonu (IYE) hastalarinda
ampirik tedavi baslanirken yerel direng oranlarinin bilinmesi yanin-
da poliklinik ve yatan hastalarda antibiyotik direnclerinde farkliliklar
oldugu g6z éniinde bulundurulmalidir. Klinik olarak endikasyon
olmadigi slirece antibiyotik tedavisi baslanmamali, ézellikle en-
dikasyon yoksa asemptomatik bakterilirinin tedavi edilmemesi
gerekmektedir.

Anahtar kelimeler: antibiyotik; bakteri; ilag direnci
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Girig

Idrar yolu enfeksiyonlar: (IYE) goriilme sikligi agisin-
dan toplum ve hastane kaynakli enfeksiyonlar arasin-
da birinci siralarda yer alir. Her yil klinige bagvuran
milyonlarca hasta IYE tanist almakea, yaklagik yiiz bin
hasta tiriner sistem enfeksiyonlar1 nedeniyle hastaneye
yatmaktadir. Nozokomiyal IYE hastanede yatis siiresi,
maliyet ve mortaliteyi artirmaktadir’*. Diinyada yakla-
sik olarak bir yil icerisinde 150 milyon IYE tespit edil-
digi ve 6 milyar dolardan fazla maliyetin oldugu tahmin
edilmektedir. Escherichia coli (E.coli) toplum kokenli
IYE etkenleri arasinda ilk sirada yer almakeadir®.

[YE tedavisinde genellikleampirik tedavibaglanilmasinin
sebebi idrar kiiltiir sonucunun yaklagik olarak 48 saatte
cikmasi ve patojen bakterinin etyolojisinin genel olarak
tahmin edilebilir olmasidir % IYE tedavisinde standart
rehberler yaygin olarak kullanilmaktadir. Oral absorb-
siyonu iyi olan trimethoprim-sulfamethoxazole, sipro-
floksasin ve beta-laktamlar bu rehberlerde tedavide en
stk onerilen antibiyotiklerdir. Ancak zamanla bakeeriyel
direng oranlarinda artig ampirik tedavide baglanacak
antibiyotik segencklerini azalmakta ve tedavinin bagar
oranlarini diigirmekeedir®.

Calismamizda amag 6zellikle Kars ilindeki IYE’lerin
epidemiyolojisi, patojenlerin cinsleri ve direng ytiz-
deleri belirlenerek ampirik tedavinin baglanilmas:
gerektigi durumlarda yardimer olabilecek bir rehber
olusturmakerr.

Materyal ve Metot

Ocak 2015-Ocak 2016 tarihleri arasinda Kaftkas
Universitesi Saglik Arastirma ve Uygulama Hastanesi
poliklinikleri ve servislerinde degerlendirilen hasta-
lardan Mikrobiyoloji Anabilim Dali Bakteriyoloji
Laboratuvarina génderilen 2067 idrar 6rneginden 438
tanesinde tireme olmugtur, tireme olmayan hastalar
calisma diginda birakilmistir. Ornekler; Hastalardan
ornek alimi 6ncesinde steril gazli bez kullanilarak lo-
kal antiseptik soliisyon veya steril serum fizyolojik ile
perine temizligi yapilmigtir. Ardindan buyik ¢ocuk-
lardan orta akim idrar 6rnegi 50 ml hacimli, steril
plastik kutulara, 2 yas alt1 bebeklerden steril torba ile
alinmigtir. Idrar 6rnekleri bekletilmeden laboratuva-
ra ulagurilmigtir. Laboratuvara gonderilen 6rneklerde
bakeerilerin tiretilmesi ve tanimlanmasi amaciyla stan-
dart yontemler kullanildi. Izole edilen bakterilerin an-
timikrobiyal duyarliliklart CLSI 6nerileri dogrultusun-
da Kirby-Bauer disk diftizyon yontemi kullanilarak,

o1

GSBL varlig: ise Cift Disk Sinerji Testi (CDST) kul-
lanilarak aragtirildi. Ayrica idrar kiltirlerinde tireyen
mikroorganizmalarin tanimlanmasi, antimikrobiyal
duyarliliklarinin saptanmasi ve GSBL varligininin arag-
tirlmasi amaciyla konvansiyonel yontemlere ek olarak
otomatize sistem de [Phoneix 100 BD Microorganism
Identification System (Becton Dickinson, Diagnostic

Instrument Systems, Sparks, USA)] kullanildi.

Bulgular

Hastalarin yaglari 1 ile 104 arasinda degismekte olup
ortalama 40,82+30,91 yildur.

Hastalarin cinsiyetlerine bakildiginda %57,8’si kadin,
%42,2’1 erkektir. Hastalar yaglara gore gruplandirildi-
ginda %10,5’1 0-1 yag arasi, %23,3’t 1-18 yas arasi,
%18,9u 18—45 yas aras1, %47,3’tin ise 45 yaginin tize-
rinde oldugu tespit edildi.

IYE si olan hastalar degerlendirildiginde %72,2’nin
poliklinik hastast oldugu, %15,5’nin klinik hastas1 ve
%12,3’niin yogun bakim hastasi oldugu tespit edilmistir.

Caligmaya alinan IYE hastalari, eslik eden hastaliklar
agisindan incelendiginde 184 (%42) hastada yandag
hastalik saptandi (Tablo 1). Hastalarin %4,3’tinde ge-
belik tespit edildi.

Hastalarin 143’tintin (%32,6) son 3 ayda en az 24 saat
antibiyotik kullanmig oldugu saptandi. Hastalardan
64’tintin (%14,6) son 3 ayda hastaneye yatis yaptigi ve
46 (%10,5) hastanin ise son bir yilda cerrahi operasyon
gecirdigi tespit edildi.

Kiiltiirde tireyen patojenlerin dagilimlarina bakildi-
ginda ise %66,4untin E.coli, %10unun Klebsiella
spp, %7,3’tntin Proteus spp., %5,9’unun Enterokok
spp. %3,4uniin Pseudomonas spp. ve %3’tiniin ise
Koagiilaz Negative Stafilokok (KNS) oldugu saptan-
migtir (Tablo 2).

IYE olan hastalarda 0-1 yas araliginda ve 45 yas iis-
tiinde enfeksiyonlar ile cinsiyet arasinda anlamli iligki
gozlenmezken, 1-18 (p=0,006) ve 18-45 (p=0,002)
yas gruplarinda iligki anlamli bulundu.

E.coli suglarinin Genis Spekturumlu Beta-Laktanaz
(GSBL) (-) ve (+) duyarlilik oranlar1 sirastyla genta-
misin (GN) i¢in %90,7 ve %84,6, siprofloksasin (CIP)
icin %76,5 ve %50,8, levofloksasin (LEV) i¢in (%76,5
ve %58,5), amoksisilin-klavulanik asit (AMC) icin
(86,7 ve 50,8) saptanmus olup, siprofloksasin, levoflok-
sasin ve amoksisilin-klavulanik asit i¢in istatiksel ola-
rak anlamli bir diigtig saptanmistur.

Kafkas J Med Sci 2019; 9(2):90-96
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Tablo 1. idrar yolu enfeksiyonu saptanan hastalarin altta yatan
hastaliklarinin dagilimi

Hastaliklar Hasta Sayisi, n=438 (%)
Hipertansiyon 92 (21,0
Diabetes mellitus (DM) 50 (11,4)
Norolojik hastalik 41 (9,4)
Onkolojik Hastalik 18 (4,3)

Diger Hastaliklar 106 (24,2)
Gebelik 19 (4,3)

Klebsiella tiirlerinde ayaktan ve yatan hastalarda,
ampisilin (%79,3/%93,3) ve ampisilin sulbaktam’a
(%48,3/%73,3) karst yiiksek oranda direng ge-
ligtigi, amikasin (AK) (%0/%0), meropenem
(MEM) (%0/%6,7), tazobaktam-piperasilin (TZP)
(%0/%6,7), ve imipenem’in (IPM) (%0/%6,7) en
etkili antibiyotikler oldugu tespit edilmistir.

Proteus suglari i¢in yatan hastalarda direng gozlenmez-
ken, poliklinik hastalarinda en yiiksek direng %53,3
oran ile nitrofurantain’e karg1 gozlenmistir. Amikasin,
amoksisilin, tazobactam-piperasilin ve meropenem’e
karg: direng saptanmamistir.

Pseudomonas suglart i¢in ayaktan ve yatan hastalar-
da en yiiksek diren¢ oranlary; amikasin’e %60/ %60,
seftazidim’e %60/%70 kargt saptanmigtir. En diigiik
diren¢ ayaktan ve yatan hastalarda aztreonam, siprof-
loksasin, meropenem, tazoabaktam piperasilin ve
netilmisin’e (%0/%10) kargisaptanmistir.

Enterekok suglar1 i¢in ayaktan ve yatan hastalarda
direng oranlari norfloksasin icin %35 ve %66,7, am-
pisilin i¢in %20 ve %66,7, teikoplanin i¢in %15 ve
%0, tespit edildi. Linezolid ve vankomisine direng
saptanmadi.

Tartisma

IYE hastane ortaminda yada hastane diginda tiim
yas gruplarinda sik kargilagilan bakeeriyel enfek-
siyondur. Sepsisle seyreden akut piyelonefriten
asemptomatik bakteritiriye kadar degisebilen cesitli
klinik durumlar icermektedir. Tiim diinyada [YE'de
standart rehberlerin kullanilmasinin amaci tedavi uyu-
munu arttirmak, tani ve tedavi maliyetini azaltmakur.
Buna ragmen E.coli suslarinda direng artig gostermek-
tedir. Bu nedenle daha 6nce elde edilen direng oranla-
riyla diizenlenmis olan rehberlerin gegerliligi ve tedavi
segenekleri azalmaktadir. Bolgesel stirveyans verileri ve
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Tablo 2. Kiiltiirde tireyen mikroorganizmalarin genel dagilimi

Bakteri Hasta sayisi (n) %

E. coli 291 66,4
Proteus 32 7,3
Klebsiella 44 10,0
Pseudomonas 15 34
KNS 13 3

Enterokok 4 3,2

E. coli, escherichia coli, KNS, koagiilaz negative stafilokok

direng gelisimi icin risk fakeorleri goz 6niinde bulun-
durarak ¢oziimler tretilmesi rehberlerin gegerliligini
arttirabilir.

Caligmamizdaki hastalarin cinsiyet dagilimi yapilan
diger caligmalardan kargilagtirildiginda farkli oldugu
gozlendi. Magliano ve arkadaglarinin® yapug: caligmada
kadin erkek orani1 3,8:1 saptanirken, Yildirim ve arkadag-
larinin® yapug: caligmada kadin erkek orani 2:1 olarak
tespit edilmistir. Caligmamizda 1-18 yag araligindaki ve
18-45 yas araligindaki kadin erkek orani bu ¢aligmalar-
la benzerlik gostermektedir. Caligmamizda kadin erkek
oranin digiik olmasinin sebebi kullandigimiz evrende
45 yas tizerindeki erkek sayisinin yiiksek olmasindan
kaynaklanmaktadir. 45 yas iizerinde IYE5si olan erkek
sayisinda artigin sebebi ise benign prostat hiperplazisine
bagli obstriiksiyon, prostat salgisinin azalmasina bagl
bakterisidal aktivitede azalma, yaglanmaya bagli olarak
sonda ve girisimsel iglemlerin daha fazla yapilmasidir?.

Gerek toplumdan kazanilmig, gerekse hastane kokenli
[YFE’lerde en sik rastlanan etken E.colidir. Tiirkiyede
yapilan ¢aligmalarda E.coli'nin idrar kiltiiriinde tre-
yen mikroorganizmalar i¢inde etken olma sikligr %35-
%80,3 arasinda bulunmugtur’. Calismamizda idrar
kiiltiiriinde en sik tespit edilen etken E.coli (%66,4)
olup, bunu Klebsiella sppnin (%10) takip ettigi

gorulmigtiir.

IYE olan kadinlarin %20’sinde alti ay igerisinde yeniden
IYE gelismektedir. Cesitli iilkelerde yapilan aligmalar-
da kadinlarda rekiirren idrar yolu enfeksiyonu (RIYE)
sikligr %24 ile %44 arasinda degistigi saptanmugtir'.
Caligmamizda 18-45 yas araligindaki cinsel aktif ka-
dinlarin %28sinde son 3 ay icerisinde RIYE saptanmig
olup diger yapilan ¢aligmalarla oranlar benzerdir.

Kisa siireli katater takilan hastalarada E.coli diginda
en sik izole edilen bakteri Pseudomonas aeruginosa,
Klebsiella spp., Proteus mirabilis, S. aureus ve Enterokok



tiirleridir. Kataterle iligkili I[YE'de Candida albicans,
Candida glabrata gibi maya tiirleride etken olarak izo-
le edilmektedir. % Calismamizda hastalarin 126’sinda
(%28,8) uzun siireli iiriner katater veya en az 1 haftadir
iiriner kataterli oldugu tespit edilmistir. Uretral kataterli
hastalarin %54 tinde E.coli, %15,1’inde K. pneumonia
ve %8,7’sinde Pseudomonas tespit edilmistir. Genel
dagilima bakildiginda tiriner kataterli hastalarda etken
mikroorganizma olarak Pseudomonas oraninda arti
gozlenmistir.

IYE gelisme ihtimalini komplike edici risk fakeorleri ve
baz1 hastaliklar artirmaktadir. IYE'si olan hastalar bir
cok calismada eslik edilen hastaliklar ve IYE gelisimi igin
komplike edici risk faktorleri agisindan irdelenmigler-
dir%7, IYE icin risk fakeorleri triner katater, Urolojik
girisim veya cerrahi, nérojen mesane, tas, bobrek nakli,
ve 6zellikle kadinlarda gegirilmis IYE icin risk fakeorleri-
dir '®. Hastalar eglik eden hastaliklar agisindan incelendi-
ginde %11,4%inde Diabetes Mellitus (DM), %9,4’inde
norolojik hastalik, %4,3’tinde malignite oldugu gorul-
di. Caligmamizda hastalar literatiirde belirilen olast risk-
ler agisindan irdelendiginde %32,6’1nda geirilmis IYE
oykiisti, %17,4inde bobrek tagt oldugu, %12,1’inde
BPH’1 oldugu, %10,5’inin son 1 yil icerisinde cerrahi
operasyon ge¢irdigi, %4,3’tintin gebe oldugu, %3,2’sinde

ise norojenik mesane oldugu belirlenmistir.

Khawcharoenporn ve arkadaglarinin® yaptiklari bir
calismada toplum kokenli IYE hastalarinda yandag
hastalik olarak DM %13 oraniyla birinci sirada tes-
pit edilmis ve %34’iinde gegirilmis [YE saptanmustir.
Martinez ve arkadaglarinin'” yaptiklari bir caligmada
ise toplum kokenli IYE hastalarinda tekrarlayan IYE
%11,4, DM %9,1, tirolitiazis %9,6, immiinsupresyon
%5,7, uriner kateterizasyon %5,6 ve gebelik ise %3
olarak tespit edilmigtir. Kurtaran ve arkadaglarinin'
yaptiklart bir calismada da IYE hastalarinda birinci si-
rada %26 oraniyla DM tespit edilmis olup, %17,8 ora-
niyla trolitiazis, %6,8 oraniyla gebelik raporlanmugtir.
Caligmamizda hastalarda DM, gegirilmis [YE, iiroliti-
azis ve gebelik oranlar1 diger ¢aligmalara benzer olarak
tespit edilmigtir.

Idrar yolu enfeksiyonlarinda ampisilin, ampisilin-sul-
baktam, amoksisilin klavulanik asit, trimetoprim-sulfa-
metoksazol, siprofloksasin, levofloksasin en siklikla kul-
lanilan oral ilaglardir. Bu antibiyotiklerden direng orani
en yiksek ampisilin ve trimetoprim-sulfametoksazol
olarak bildirilmektedir. Ulkemizde yapilan diger alis-
malarda ise direng oranlarinda farkliliklar bildirilmis-
tir. Gazi ve ark.1? E.coli i¢in direng oranlarini yatan ve
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ayaktan hastalarda ampisilin i¢in %65,2 ve %57; amok-
sisilin klavulanik asit i¢cin %14,6 ve %11,1 ve; trimetop-
rim-sulfametoksazol i¢in %38,8 ve 37,8 olarak tespit
etmislerdir. Pulluk¢u ve ark. ° yaptigiklari caligmada di-
reng oranlart ise ampisilin i¢in %76,1 ve %58,7; amok-
sisilin klavulanik asit icin %21,6 ve %16; trimetoprim-
sulfametoksazol icin %58,4 ve %44,6; siprofloksasin
icin %47 ve %30,2 olarak bulmuglardir. Bizim ¢aligma-
mizda ise yatan ve ayaktan hastalarda diren¢ oranlari;
ampisiline % %70,5/59,6, Amoksisilin-klavulanik asite
% %34,6/16,4; siprofloksasine % %48,7/22,1, levoflok-
sasine %41,0/22,5 olarak saptanmugtir. Yatan hastalarda
kinolon direncinin fazla olmasi, GSBL pozitiflik oran-
larinin yiiksek (%33,3) olmast ile agiklanabilir.

E.coli suglarinda ayaktan ve yatan hastalarada en di-
sitk direng oranlari meropenem (%0/ %1,3), imipe-
nem (%0,5/ %2,6) ve amikasine (%2/ %7,7) kars1
saptanmigtir. Cetin ve ark. ! meropenem direncini
%1, Eroglu ve ark. * amikasin direncini %3,4 olarak
saptamuglardir. Akay ve ark!''. yaptiklari ¢aligmada
uropatojen E.coli suglarina en duyarli antibiyotikle-
rin amikasin, meropenem ve sefepim oldugunu tes-
pit etmislerdir. Ulkemizde amikasin direnci heniiz
yiiksek oranda degildir ancak direng oranlarininda-
ki artugin takip edilmesi gerekmekeedir.

Calismamizda, E.coli i¢in ayaktan ve yatan hata-
larda nitrofurantoin’e kargi disiik direng oranlari
(%4,7/ %11,5) saptanmistir. Nitrofurantoin diren-
cini Kibar ve ark. > %10, Eroglu ve ark. * %2 olarak
tespit etmislerdir. Nitrofurantoinin IYE tedavisinde
son derece az kullanilmasi ve ilk tercih olarak dusi-
niilmemesi bu dusiik direngi agiklayabilir. E.colide
etkinligi yiiksek olarak bildirilen nitrofurantoinin du-
yarlilig1 calismamizda da yiiksek bulunmugtur (%95,3/
%88,5). Ancak doku penetrasyonu az oldugundan,
kullanim1 komplike olmayan IYE ile sinirlanmalidir.
Cesitli caligmalarda nitrofurantoinin bakteri eradi-
kasyon oraninin disiik, yan etkilerinin fazla oldugu
bildirilmekle beraber, trimetoprim-sulfametoksazolun
kullanlamadig1 durumlarda kinolonlara iyi bir alterna-
tif olabilecegi bildirilmigtir'.

E.colinin kinolon direnciyle ilgili yapilan calis-
malarda %8,2 ve %47 gibi farkli oranlar bildiril-
migtir. 1%, Caligmamizda siprofloksasin direncini
klinik ve poliklinik hastalarinda sirasiyla %48,2 ve
%22,1 olarak saptanmistir. Genis spektrumlu bu
grup antibiyotiklerin bir¢ok infeksiyon hastaliklari-
nin tedavisinde kullanilmasi zamanla direng oranla-
rin1 artrmakeadir.

Kafkas J Med Sci 2019; 9(2):90-96



94

Ulkemizde iiriner E.coli kokenlerinde seftriakson
direnci poliklinik hastalarinda %0,9-%11,8, yatan
hastalarda %3,9-%19,5 arasinda bildirilmektedir®.
Bizim caligmamizda ise seftriakson direnci polikli-
nik hastalarinda %26,3, yatan hastalarda ise %48,7
olarak saptanmigtir. Diger ¢aligmalarla kargilagtiril-
diginda bizim ¢aligmamizda hem poliklinik hem de
yatan hastalarda seftriakson direncinin fazla oldugu,
ve bu durum seftriaksonun daha dikkatli kullanil-
masi gerektigini gostermektedir (Tablo 3).

Calismamizdaizole edilen Klebsiella tiirlerinde ayak-
tan ve yatan hastalarda, ampisilin (%79,3/ %93,3) ve
ampisilin sulbaktam’a (%48,3/ %73,3) karst direng
oranlarinin yiiksek oldugu, amikasin’in (%0/ %0),
meropenem (%0/ %6,7), tazobaktam-piperasilin
(%0/ %6,7), ve imipenem’in (%0/ %6,7) en az di-
ren¢ oranina sahip antibiyotikler oldugu tespit
edilmigtir. Ampisilin direncini Pulluk¢u ve ark. '°,
Eroglu ve ark. *°, Demirtiirk ve ark. »*, Altoparlak

ve ark. % %100 olarak tespit etmiglerdir. Ampisiline
kargt diren¢ oraninin fazlaligi ge¢miste ampisilin
kullaniminin yaygin olmasi ve Klebsiella tiirlerinin
beta laktamaz salgilamasi gosterilmektedir®. Yapilan
bu ¢aligmalarda klebsiella i¢in imipeneme karsi en az

direng oldugu tespit edilmigtir (Tablo 3)!023252¢,
Ulkemizde IYE etkenlerinde GSBL oranlarinda artis

ozellikle rasyonel olmayan genis spektrumlu antibiyotik
kullanimina baglidir. E.coli ve Klebsiella spp suglarin-
da GSBL oranlarini Albayrak ve ark. *; %17,9 ve 23,7;
Gudiciioglu ve ark.  bu oran1 %29 ve %49; Aydemir ve
ark. ** %27 ve %73,6 olarak saptamiglardir. Yaptigimiz
calismada ise GSBL oranlar1 E.coli i¢in %22,3, Klebsiella
spp i¢in %18,2 olarak bulundu. Yapilan bir¢ok caligmada
beta laktam olmayan trimetoprim-sulfametoksazol, ki-
nolon grubu, aminoglikozid gibi antibiyotiklerin direng
oranlarinda anlaml artglar oldugu bildirilmigtir'®*.
Fosfomisin, GSBL varliginda in vitro duyarlilik diizey-

leri etkilenmeyecek alternatif tedavi se¢enegi aragtirilan

Tablo 3. Kiiltiirde lireyen mikroorganizmalarin antibiyotiklere duyarliliklarinin ayaktan ve yatan hastalarda karsilastinimasi

ESCHERICHIA COLI KLEBSIELLA PROTEUS PSEUDOMONAS
POLIKLINIK KLINIK p POLIKLINIK KLINIK p  POLIKLINIK  KLINIK p  POLIKLINIK  KLINIK p
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Amikasin 209 (%98) 72 (%92,3) 0,025 29 (%100) 15 (%100) 30 (%100) 2 (%100) 2 (%40) 4 (%40) 1
Amoksisilin 178 (%83,6) 51 (%65,4) 0,001 17 (%58,6) 8 (%53,3) 0,737 30 (%100) 2 (%100)
Ampisilin Sulbaktam 151 (%70,9) 36 (%46,2) 0,000 15(%51,7) 4(%26,7) 0,112 29(%96,7) 2(%100) 0,717
Ampisilin 86 (%40,4) 23 (%295 0089 6(%20,7) 1(%6,7) 0228 27(%90) 2(%100) 0,523
Aztreonam 168 (%78,9) 43 (%55,1) 0,000 24 (%82,8) 10(%66,7) 0,236 28(%93,3) 2(%100) 0,605 5(%100)  9(%90) 0358
Sefepim 163 (%76,5) 44 (%56,4) 0,001 21 (%72,4) 11(%73,3) 0948 25(%83,3) 2(%100) 0,407 4 (%80) 6 (%60) 0,427
Seftazidim 165 (%77,5) 42 (%53,8) 0,000 24(%82,8) 10 (%66,7) 0,236 29(%96,7) 2(%100) 0,717 2 (%40) 3(%30) 0,700
Seftriakson 157 (%73,7) 40 (%51,3) 0,000 23(%79,3)  9(%60) 0,179 30 (%100) 2 (%100)
Siprofloksasin 166 (%77,9) 40(51,3) 0,000 27 (%931) 13 (%86,7 0492 28(%93,3) 2(%100) 0,605 5(%100)  9(%90) 0358
Gentamisin 190 (%89,2) 70 (%89,7) 0,894 27 (%93,1) 13 (%86,7) 0492 28(%93,3) 2(%100) 0,605 3(%60)  10(%100) 0,025
imipenem 212 (%99,5) 76 (%97,4) 0,148 29 (%100) 14 (%93,3) 0,138 30 (%100) 2 (%100) 4(%80) 10 (%100) 0,126
Levofloksasin 165 (%77,5) 46 (%59) 0,002 27 (%93,1) 13 (%86,7) 0,492 28 (%933) 2(%100) 0,605 4 (%80) 9 (%90) 0,6
Meropenem 213 (%100) 77 (%98,7) 0,104 29 (%100) 14 (%93,3) 0,138 30(%100) 2(%100) 0,088 5(%100)  9(%90) 0,358
Nitrofurantain 203 (%95,3) 69(885) 0,036 24(828  12(%80) 0,823 14(46,7)  2(%100)
Toz. Piperacilin 203 (%95,3) 75(%96,2) 0,753 29 (%100) 14 (%93,3) 0,138 30 (%100) 2 (%100) 5(%100)  9(%90) 0,358
Netilmisin 5(%100)  9(%90) 0,358
Piperacilin 3 (%60) 5(%50) 0,714
Ticarcilin Klavunat 5 (%100) 6 (%60) 0,047
Ticarcilin 5(%100)  5(%50) 0,022

n: hasta sayisi
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bir ¢ok calismada 6ne ¢ikan antibiyotik olmugtur **3'.
Uyanik ve ark.3' GSBL (-) ve (+) E.coli suglarinda fos-
fomisine kargt direng saptamamis olup, amikasine %0,
%3; gentamisine %10, %53; siprofloksasine %15, %69;
trimetoprim-sulfametoksazole %41, %72 oraninda di-
reng saptamiglardir. Prakash ve ark. ** toplum kaynakl
IYE etkeni GSBL olusturan E.coli suglarini inceledikle-
rinde; fosfomisin i¢in %91,3, nitrofrontain icin %73,9,
amoksisilin klavulanik asit i¢in %10,9, siprofloksasin
i¢in %4,3 oraninda duyarlilik saptamiglardir. Bizim ¢a-
lismamizda GSBL (-) ve (+) suslarin duyarlilik oranlart
strastyla gentamisin i¢in %90,7 ve %84,6, siprofloksasin
icin %76,5 ve %50,8, levofloksasin i¢in %76,5 ve %58,5,
Amoksisilin-klavulanik asit i¢in %86,7 ve %50,8 saptan-
mis olup, siprofloksasin, levofloksasin ve amoksisilin-
klavulanik asit icin istatiksel olarak anlamli bir dists
saptanmistit. Caligmamizda fosfomisine bakilmamast
calismamizin kisitliligs olarak kabul edilebilir.

Pseudomonasaeruginosa, hastanede kaynakli katater ilis-
kili [YE lerde iigiincii en sik patojendir *. Pseudomonas
mesane kateteri tizerinde biyofilm olugturarak veya tiret-
ra ya da mesane mukozasinda kataterin olugturdugu ha-
sar sonucunda hasarli yiizeye yerlesme ve kolonize olma
ozelligi sayesinde, relaps ve re-enfeksiyonlarla seyreden
[YE’lere neden olur. Bu IYE ler de gogu zaman goklu ila-
ca direnglidir. Elaldi ve ark. 3 nazokomiyal IYE larinda
izole ettikleri suglar arasinda P. aeruginosa 3. sirada
olup direng oranlarini gentamisin ve amikasine %59,1
ve %36,3; sefepim ve seftazidime %13,6 ve %36,4; me-
ropenem ve imipeneme %9,1 ve %9,1 olarak tespit et-
mislerdir. Pulluk¢u ve ark. '° da yatan hastalarda izole
cttikleri P. aeruginosa suglarini amikasin %21,1, sefta-
zidin %29,2, sefepim %20,5, imipenem %21,9, sefape-
razon sulbaktam %28,5, trimetoprim-sulfametoksazol
%26, siprofloksasin %32,6 direng oranlart ile, Giilcan A
ve ark® da yatan hastalarda izole ettikleri P. acruginosa
suslarint amikasin %38,5; gentamisin %15,4, seftazidim
%41,7; sefepim %15,4; trimetoprim-sulfametoksazol
%38,5; sefaperazon sulbaktam 14,3; imipenem %30,8,
levofloksasin %61,5 diren¢ oranlart bildirmiglerdir.
Caligmamizda yatan hastalarda Pseudomonas spp pato-
jen olarak 3. sirada izole edildi ve amikasine %60, sefta-
zidime %70, gentamisine %0, sefepime %40, imipeneme
%0, trimetoprim-sulfametoksazole %10, siprofloksasine
%10 oraninda direng tespit edildi. Yapilan caligmalar
kargilagtirildiginda direng oranlari birbirinden ¢ok farklt
olup, calismamizda bélgemiz i¢in imipenem, gentami-
sin, sefaperazon-sulbaktam ve siprofloksasin en uygun

secenck gibi goriitnmekeedir. (Tablo 3)
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Tahminen tiim [YE’larinda patojen olarak enterokok
orani %10 olup, hastane kaynakli IYE’larinda ise oran
%16dir. Cogunlukla tiriner kateterizasyon, yapisal bo-
zukluk ve tekrarlayan 1YE’lar ile iligkilidir®. Kalayc:
O. ve arkadaslarinin® yapuig1 calismada Enterokoklar
i¢in diren¢ oranlari ampisilin %35,2, siprofloksasin
%53,1, levofloksasin %28,6, teikoplanin %0, vank-
omisin %0, linezolid %0 olarak tespit etmiglerdir.
Bizim ¢aligmamizda ayaktan ve yatan hastalarin direng
oranlar ise ampisilin i¢in %20 ve %66,7, norfloksa-
sin icin %35 ve %66,7 teikoplanin i¢in %15 ve %0,
linezolid i¢in %0 ve %0, vankomisin i¢in %0 ve %0
olarak saptanmistir. Bu sonuglar diger caligmalarla
kargilagtinildiginda benzer diren¢ oranlarinin oldugu
tespit edilmigtir. Son yillarda Tirkiye, Avrupa ve
Amerika Birlesik devletlerinde %2-10 arasinda degisen
oranlarda vankomisin direngli enterokok izolasyonu
bildirilmektedir®*. Bizim ¢aligmamizda vankomisine
direngli enterokok izole edilmemistir.

Sonug olarak antibiyotik tedavisi klinik olarak kesin
endikasyon olmadigi siirece baglanmamali, 6zellikle
asemptomatik bakteritirinin tedavi edilmemesi ge-
rekmektedir. Giincel olarak bélgesel izole edilen et-
kenlerin direng yiizdeleri ¢ikarilmalidir. Hekimler ise
caligtiklar1 hastane ve bolgelerin direng oranlar: bilgisi
dogrultusunda tedavileri planlanlamalidir. Bu sayede
ileride direng oranlarinda artis engellenebilir.
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ABSTRACT
Aim: Trauma still has a significant place among the reasons for
death before the age of 40. This study analyzed the cases with
thoracic trauma that were monitored at our center in a period of
eight years.

Material and Method: The study was conducted with 440 pa-
tients over the age of 16 (385 male, 55 female, mean age of 43.2
with a range of 17-89) who were treated at our center due to tho-
racic trauma in the period of 2011-2017. The patients were ex-
amined in terms of their age, sex, trauma etiology, clinical signs,
accompanying injuries, surgery indications, applied surgical inter-
ventions, complications that occurred and mortality.

Results: Three hundred and eighty five (87.5%) of our cases were
male, 55 (12.5%) were female, and their mean age was 43.7 (17-
89). While 202 (58.6%) of our cases with blunt thoracic trauma had
isolated trauma, 143 (41.4%) had multiple traumas. 88 (92.6%) of
our cases with penetrating thoracic trauma had isolated trauma,
whereas there were multiple injuries in seven (7.4%). The reasons
for blunt thoracic traumas were motor vehicle accidents, falling
from a height, battery and injuries caused by cattle. Penetrating
thoracic traumas were caused by firearms and injuries by sharp
and pointed objects. Single and multiple rib fractures were
the most frequent among bone structure injuries in the thorax.
Pneumothorax had the first place among intrathoracic injuries. The
most frequently applied surgical method for treatment was tube
thoracostomy, while sternotomy was the least frequently applied
method.

Conclusion: The most significant accompanying problem that in-
creases mortality in thoracic traumas are organ injuries. A patient
with trauma should be systematically examined very fast, and un-
necessary tests should be avoided.

Key words: surgery; thorax; trauma

OZET

Amacg: Glnlmizde halen 40 yas alti 6lim nedenleri arasin-
da travma 6nemli bir yer tutmaktadir. Bu calismada sekiz yillik
stire icerisinde merkezimizde izlenen toraks travmali olgular
degerlendirildi.

Materyal ve Metot: Calismaya 2011-2017 tarihleri arasinda toraks
travmasi nedeniyle merkezimizde tedavi edilen 16 yas lizerindeki 440
hasta ( 385 erkek, 55 kadin; ortalama yas 43.2 dagilm 17-89) alin-
dl. Hastalar yas, cinsiyet, travma etyolojisi, klinik bulgular, eslik eden
yaralanmalar, ameliyat endikasyonlari, uygulanan cerrahi girisimler,
gelisen komplikasyonlar ve mortalite acisindan incelendi.

Bulgular: Olgularimizin 385’ (%87.5) erkek, 55°i (%12.5) kadin
olup, yas ortalamasi 43.2 (17-89) yil idi. Kint toraks travmali
olgulanimizin 202’si (%58.6) izole travma iken, 143’0 (%41.4)
multipl travmaydi. Penetran toraks travmali olgularimizin 88’i
(%92.6) izole toraks travmasi iken, yedi (%7.4) olguda ise multipl
yaralanma mevcuttu. Kint toraks travmalarinin nedenleri motor-
lu arac kazalari, yiksekten disme, darp, blylk bas hayvanlarin
sebeb oldugu yaralanmalar idi. Penetran toraks travmalarini ise
atesli silah yaralanmasi ve delici kesici alet yaralanmasi olustu-
ruyordu. Toraksin kemik yapi yaralanmalarinda en cok tek veya
coklu kosta kingi tespit edildi. intratorasik yaralanmalarda ise
pndémotoraks ilk sirayi aliyordu. Tedavide en fazla uygulanan
cerrahi yéntem tlp torakostomi iken en az uygulanan yéntem
ise sternotomi idli.

Sonug: Toraks travmalarinda mortaliteyi artiran en énemli neden
eslik eden organ yaralanmalaridir. Travmali bir hasta hizli bir se-
kilde sistematik olarak degerlendiriimeli ve gereksiz tetkiklerden
kacinilmalidir.
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Introduction

Trauma still has a significant place among the reasons
for death before the age of 40. About 20-25% of trau-
ma-related deaths in the first four decades of life are
caused by thoracic trauma (T'T)". It is in the third place
following cardiovascular diseases and cancer among
the reasons of death in all age groups®. Considering the
frequency of trauma, T'T has the third place following
head and extremity traumas’. The mortality rate in pa-
tients with penetrating injuries among T'T patients is
lower. While the mortality rate in cases of sharp and
pointed object injuries is 1-8%, it is 14-20% in cases
of firearm injuries. Where there is injury of the dia-
phragm, major veins and the lungs in T'T, mortality is
in the range of 25-28%". The frequently encountered
reasons for TT include motor vehicle accidents, fire-
arm injuries, falling from a height, battery and inci-
dents caused by cattle.

In this study, the records of cases that were treated as
inpatients at our clinic for TT were retrospectively
scanned. The patients were examined in terms of their
age, sex, trauma etiology, clinical signs, accompanying
injuries, surgery indications, applied surgical interven-
tions, complications that occurred and mortality in the
light of the literature.

Material and Method

The files of 440 cases that were treated as inpatients at
our hospital between January 2011 and December 2017
were retrospectively examined. The cases were investi-
gated in terms of age, sex, trauma etiology, clinical signs,
accompanying injuries, surgery indications, applied sur-
gical interventions, complications that occurred and
mortality. Intravehicular and extravehicular traffic acci-
dents, thoracic traumas caused by cattle and all kinds of
falling and battery were included as the reasons for blunt
TT, while sharp-pointed object injuries and firearm in-
juries were included as the reasons for penetrating T'T.

Posteroanterior (PA) lung radiography was taken rou-
tinely for all cases with T'T. In cases with multiple trau-
mas, thoracic computerized tomography (CT), cranial
CT, neck CT and abdominal ultrasonography (USG)
were requested. Additional tests of doppler USG and
echocardiography were applied to patients who were
considered for potential peripheral vascular pathology
and cardiac pathology respectively. As laboratory tests,
complete blood and biochemistry tests were run rou-
tinely for all the cases, while in some cases based on the
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type of injury, additional urine and blood tests were
run. Tube thoracoscopy, video-assisted thoracoscopy,
thoracotomy and sternotomy were separately noted as
surgical treatments. The cases that were not surgically
operated were clinically monitored with daily (PA)
lung radiographies. Medical treatments included oxy-
gen inhalation, analgesics, intercostal nerve block and
respiration physiotherapy.

Results
Three hundred and eighty five (87.5%) of our cases

were male, 55 (12.5%) were female, and their mean age
was 43.7 (17-89). 345 (78.4%) were treated as inpa-
tients due to blunt TT and 95 (21.6%) were treated
likewise due to penetrating T'T. While 202 (58.6%) of
our cases with blunt thoracic trauma had isolated trau-
ma, 143 (41.4%) had multiple traumas. 88 (92.6%) of
our cases with penetrating thoracic trauma had isolated
trauma, whereas there were multiple injuries in seven
(7.4%). While the most frequent reason for blunt TT
cases was motor vehicle accidents (n=120, 45.3%), the
most frequent reason for penetrating T'T cases was fire-

arm injuries (n=50, 52.6%) (Table 1).

Among all cases, 342 (77.7%) had isolated and 98
(22.3%) had multiple TT. There were multiple injuries in
143 cases with blunt T'T. These were head trauma (n=65,
45.5%), extremity injuries (n=55, 38.5%), abdominal in-
juries (n=15,10.5%), neurovascular injuries (n=8, 5.5%).
The reasons for abdominal injuries were diaphragm per-
foration in four cases, liver laceration in five cases and
spleen injury in six cases. Diaphragm ruptures and liver
lacerations were primarily closed. While two cases with
spleen injury were conservatively monitored, splenecto-

my was applied on the other four. Neurovascular injuries
included two (25%) in the brachial artery, one 12.5%) in

Table 1. Distribution of thoracic traumas based on etiology

n (%)
Blunt thoracic Motor vehicle accidents 164 (47.5)
traumas Falling from height 97 (28.2)
Battery 46 (13.3)
Injuries caused by cattle 38 (11.0)
Total 345 (100)
Penetrating thoracic Firearm injuries 50 (52.6)
traumas Sharp-pointed object injuries 45 (47.4)
Total 95 (100)




the aorta on the arcus level, three (37.5%) in the ulnar ar-
tery and two (25%) in the ulnar nerve. The patient with
partial rupture of the arcus aorta on the level of the liga-
mentum arteriosum as a result of blunt trauma was given
left thoracotomy and the artery was primarily closed. This
patient died two days after the surgery in the intensive
care unit. Primary closure was applied in other artery in-
juries. Ulnar nerve injury was in the form of neuropraxia
in all cases and it was left to spontancous recovery. There
were additional injuries in seven cases (7.3%) with pen-
etrating T'T. Among these patients, three had liver injury,
two had spleen injury and one had radial artery injury.
Radial artery injury was primarily closed. A case with dia-
phragm injury was thoracoscopically treated. While pri-
mary closure was made in a case with liver injury, the oth-
er two were monitored without surgery. Two cases with
spleen injury were conservatively monitored without
surgery. In 313 patients with blunt TT and 27 patients
with penetrating TT had bone fractures. Concerning
thoracic injuries, there was no significant difference be-
tween the trauma types (Chi-Square=5.296; p=0.456).
However, the difference regarding intrathoracic inju-
ries was significant; there were no cardiac injuries with
blunt trauma (Chi-Square=21.660; p<0.001) (Table 2).
The total number of blunt TT in Table 2 is more than
385 blunt T'T. The reason for this is that some patients
have multiple injuries. The total number of patients with
penetrating T'T is 80 in the same table. The total num-
ber of penetrating T'T cases was 95. The reason for the
difference between the 15 patients was the thoracic bone
structure and the extrathoracic injury (skin, subcutane-
ous and muscle tissue) which did not cause intrathoracic
injury.

The etiology of 38 patients with blunt TT was based
on cattle. While there were rib fractures in most of
the cases, there was liver laceration in one case, spleen
laceration in two cases and vertebral fracture in one.
All cases with blunt T'T were given rest and analgesics
support during their treatment. Ventilator support was
needed in eighteen cases with blunt T'T. The patients
were surgically operated by tube thoracostomy, video
thoracoscopy, thoracotomy and sternotomy. There was
a significant difference between the groups concern-
ing treatment types (Chi-Square=39.126; p<0.001);
Intercostal blockage and ventilator treatment were not
applied to penetrating injuries (Table 3). Intervention
was made on the cases with multiple traumas that were
admitted to the emergency service by the relevant de-
partments, and treatment was provided. There was
no intraoperative or postoperative death among the

99

patients that were being monitored in the thoracic sur-
gery clinic. Nine patients, who were hospitalized in the
other departments due to their primary pathologies
whose treatment included the thoracic surgery depart-
ment because of their thoracic trauma, lost their lives.
The cause of death was acute respiratory distress syn-
drome in four cases, sepsis in two, intracerebral hem-
orrhage in two and brain death due to multiple organ
deficiency in one.

Table 2. Thoracic bone structure and intrathoracic injuries

Trauma type
Blunt Penetrating
Sign n (%) n (%) Chi-Square  p*
Thoracic bone structure injuries
Single or multiple 261 (83.4) 27 (100) 5296  0.456
rib fracture
Clavicle fracture 22(7.0) 0
Flail chest 16 (5.1) 0
Sternum fracture 9(2.97) 0
Scapula fracture 5(1.6) 0
Total 313 (100) 27 (100)
Intrathoracic Injuries
Pneumothorax 85(33.9) 18 (34.0) 21.660  0.006
Hemopneumothorax 69 (27.4) 14 (26.4)
Lung contusion 64 (25.3) 6(18.8)
Subcutaneous 28 (11.1) 10 (22.6)
emphysema
Diaphragm injuries 4(1.6) 2(3.7)
Cardiac injuries- 0
Tracheobronchial 1(0.4)
injuries
Lung hernia 1(0.4) 0
Total 252 (100) 53 (100)

* Fisher’s exact test.

Table 3. Treatment approaches

Type of trauma

Blunt Penetrating
Treatment n (%) n (%) Chi-Square P*
Resting 345 (100) 95 (100) 39.126  <0.001
Analgesics 345 (100) 95 (100)
Intercostal blockage 42 (12.1) 0
Respiratory 325(94.2) 75(78.9)
physiotherapy
Ventilator 26 (7.5) 0
Tube thoracostomy 225 (65.2) 82 (86.3)
Video-assisted 5(1.4) 3(3.1)
thoracoscopy
Thoracotomy 6(1.7) 7(7.3)
Sternotomy 2(0.5)

* Fisher’s exact test, Monte Carlo approach.
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Discussion

Thoracic trauma has a wide variety from a simple soft
tissue injury to thoracic injuries that threaten life.
Thoracic trauma is the third most frequently seen type
of trauma in multiple trauma patients after head and
extremity traumas’. In T'T, there is a risk of damage in
the lungs, the heart and major arteries. Injury in these
organs threatens life and leads to morbidity and mortal-
ity by disrupting perfusion and oxygenation. The aver-
age age of adults who experience T'T in Turkey varies in
the range of 38—43 years®. In our study, the mean age
of the cases was 43.2. Blunt TT usually occurs in inju-
ries caused by motor vehicle accidents, falling, battery
or injuries caused by cattle’. The cause that was most
frequently encountered in our study was motor vehicle
accidents in blunt T'T and sharp-pointed object injuries
in penetrating T'T. This distribution was in agreement
with the literature®’.

PA lung radiography is the first method of imaging used
in assessing the severity of trauma, making decisions for
surgery and usage of advanced imaging techniques in pa-
tients with TT®. CT is used as a more detailed imaging
method in multiple injuries and possible thoracic trauma.

All bone structures forming the thoracic wall may be
affected by trauma. The most frequently encountered
injury in thoracic traumas is rib fractures’. Rib fractures
were seen in 261 (83.4%) cases in our study. While they
were fewer than rib fractures, there were also clavicle,
scapula and sternum fractures in order of incidence.

Flail chest is defined as the fracture of two or more places
on three or more successive ribs. Separation of the carti-
lage parts that result in costochondral separation from
the rib bone may also lead to flail chest™. The diagnosis
of flail chest that is seen in 5-13% of all TT patients is
made by physical examination. Ventilation becomes in-
sufhicient due to this issue''. A large proportion of this
is caused by motor vehicle accidents. In our study, there
was incidence of flail chest in 16 cases (5.1%). Eleven of
these were in a motor vehicle accident, four fell from a
height and one had injury caused by cattle. In addition
to open reduction and fixation techniques in treatment
of flail chest, internal fixation with mechanical ventila-
tors is also a method that may be preferred. While in-
dications for costa stabilization in patients with a diag-
nosis of flail chest still do not have a sufficient amount
of evidence, it is applied in less than 1% of patients'
In our study, we chose the technique of open reduc-
tion and surgical fixation in cases of thoracotomy due to
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other reasons such as hemothorax and lung parenchyma
injury. In four cases, due to hemothorax that occurred
secondarily to lung parenchyma injury, the ribs were fix-
ated by steel wires after thoracotomy. Internal fixation
was applied by mechanical ventilation in two cases. In
the remaining cases, coordination was made with the
pulmonary diseases department, and respiratory physio-
therapy, pain management, and in some cases to clean
secretions, fiberoptic bronchoscopy were applied.

Sternum fracture is seen in rates of 3-8% in blunt TT
cases. It is frequently found in the upper and middle 1/3
of the bone''. In our study, we found this in 9 (2.9%)
cases. Motor vehicle accidents are found in the etiology
of almost all sternum fracture cases. It was reported that
fracture incidence has increased in recent years especially
by obligation of wearing seatbelts™*"5. If there is no open
fracture or excessively separated fracture, 2-3 weceks of
resting by lying back with pain and secretion manage-
ment is adequate for treatment. While the sternum was
stabilized with steel wires in two cases with displaced
sternum fractures in our study, the fractures that were
not displaced were treated conservatively.

Myocardial contusion may lead to severe arrythmia that
threatens life. The possibility of myocardial damage
should always be considered in cases with history of ster-
nal region blunt trauma, cardiac monitorization, ECG
follow-ups, cardiac enzyme and protein (CK, CK-MB
and troponin I) monitoring should be carried out at the
12th and 24th hours'®. Arrythmia was detected in ECG
in six of the cases with sternum fracture, and the CK-MB
enzyme levels were high in four of these cases. When these
cases were examined by echocardiography (ECHO),
minimal pericardial effusion was found in three cases. The
cases were closely followed up by cardiac monitorization,
and no serious complication was observed.

In cases where there is a fracture of the clavicle, first and
second ribs, examination should be made for possibil-
ity of subclavian artery and vein damage. The brachial
plexus may also be damaged in such cases. These com-
plications were not seen in any of our cases. In order to
assess abdominal organ damage especially in fractures
of the sixth and distal ribs, abdominal ultrasonography
(USG) was used. Abdominal USG was used in a total of
20 cases with blunt and penetrating injuries. Among the
cases with blunt T'T, there was liver injury in three and
spleen injury in two cases. While primary closure was
used in liver injuries, splenectomy was used to treat the
cases with spleen injury. Among the cases with penetrat-
ing T'T, there was liver injury in three and spleen injury



in two cases. While primary closure was used in liver
injuries, spleen injury was in the form of subcapsular he-
matoma and it was monitored. The area of hematoma
did not expand and there was no reduction in the he-
moglobin levels in the follow-ups. Multisystem injuries
take place in a considerable part of TT cases, and inter-
ventions at the emergency services affect the morbidity
and mortality in patients. Isolated thoracic trauma was
reported in 17.7-77.3% of TT patients that were ad-
mitted to emergency services in Turkey'”. This ratio was
found to be 70.4% in our study.

Workplace accidents were the cause in 18 (18.5%) of the
97 cases who were exposed to trauma due to falling from
a height. This corresponded to 4.0% of all the cases.
Lung hernia secondary to costa fracture was observed in
one case who arrived due to a workplace accident, and
this was fixed with thoracotomy.

In our study, there were firearm injuries in 50 cases. Thirty
two of these were shot by pistols, while 18 were show by
hunting rifles. There was lung parenchyma and thoracic
wall injury in one of the cases who was shot by a pistol.
The PA lung radiography showed pleural effusion. After
detecting hemothorax as a result of thoracentesis, tube
thoracostomy was applied under emergency conditions.
As aresult of thoracostomy, there was an initial drainage
of 750 cc. After an additional drainage of 800 cc from
the tube thoracostomy during clinical monitoring, the
patient was taken into surgery in emergency conditions.
It was found that there was a rupture of the parenchyma
and intercostal vascular structures were damages in the
exploration of the patient who was given thoracotomy.
The parenchyma was repaired, and the veins were ligat-
ed. Tube thoracostomy was sufficient in the treatment
of other cases. There was diaphragm injury in one of the
cases who were exposed to sharp-pointed object inju-
ries, and this was thoracoscopically and primarily closed.
After reaching the diagnosis of left hemothorax in one
case as a result of being stabbed from the left parasternal
region, emergency thoracotomy was applied. It was seen
that the left internal thoracic artery (ITA) of the case was
cut, and the cut ends of the artery were ligated. Twelve
(26.6%) cases with minimal penetration to the thorax
were closely monitored as their hemodynamics were
stable. No surgical operation was made on these cases,
and they were discharged with full recovery.

The clinical signs that are frequently encountered in
cases of TT are pneumothorax, hemothorax, hemo-
pneumothorax, pulmonary contusion and costa frac-
ture. Pneumothorax was the most frequently observed
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intrathoracic injury in our study. It was the case in 85
(25.7%) of the 252 cases with intrathoracic injuries. Rib
fracture rates in blunt T'T were reported to be in the
range of 29-75% '%. In our study, 261 (75.6%) of the TT
cases had fractured ribs. As a result of laceration in the
lung parenchyma secondary to pulmonary contusion
trauma, blood and plasma flow into alveoli. Perfusion
without ventilation leads to reduction in gas exchange.
Pulmonary contusion is found in 17-70% of major inju-
ries”. This ratio was found as 16.1% in our study. While
it may be found in both blunt and penetrating injuries, it
is seen more frequently especially in intravehicular traf-
fic accidents as a result of hitting the chest to the steering
wheel or other hard objects. It may also be seen in cases
of falling from a height, injuries in the form of a blast
and high-speed bullets.

Diaphragm injuries are not very prevalent. Laparoscopy
and thoracoscopy are very successful methods for de-
termining diaphragm injuries. These are seen by 5% in
thoracoabdominal traumas®. In our study, this rate was

found as 1.4%.

In the literature, the rate of tracheobronchial injury as
a result of blunt or penetrating trauma was reported as
0.5-2%?%". This was reported in the range of 0.3—-1.1% in
publications made in Turkey'. We observed bronchial
injury in 1 (0.2%) case. There was a partial rupture in
the right main bronchus caused by blunt TT. Primary
bronchial repair was provided to the patient by right
posterolateral thoracotomy.

The literature in Turkish reported heart injuries to be
in the range of 0.4—6% as a result of blunt or penetrat-
ing TT". In our study, there were 3 (0.6%) cases with
hearth injuries. There was an injury in the right atrium
in two cases and in the right ventricle in one case due
to penetrating T'T. While primary suturing was used in
the case with right ventricular injury, primary closure
was applied on the cases with right atrium injuries by
sternotomy.

The surgical rates of thoracic traumas in the literature
vary in the range of 2.9-8.4% > Indications for thora-
cotomy: cardiac injury or major vascular injury; serious
and persistent hypotension that does not improve de-
spite the intervention; at the time of hemorrhagic drain-
age tube thoracostomy 1500 be at least 200 ml in ml or
around 3—4 hours; airway damage detected by pericar-
dial tamponade; in the chest radiograph, one side hemi-
thorax appears completely opaque; increased or non-
evacuated hemothorax; trachea, bronchial or diffuse
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parenchymal laceration and continued (>7 days) mas-
sive air leakage despite tube thoracostomy. In our study,
surgery rate was found as 5.9, and this was in agreement
with the literature.

The age, accompanying injuries and blunt injuries are
the most important factors in predicting mortality in
thoracic traumas. In blunt T'T, it is crucial to detect the
accompanying injuries and determine priority of tre-
atment®. In 75% of cases with thoracic trauma, other
parts of the body are injured in addition to the thorax
injuries’. Extremity, head, long bone and vertebral frac-
tures, and abdominal injury were accompanying in most
of the patients. These associated injuries affect mortality
and morbidity to an important extent. In addition to
hypoxia, hypercapnia and hypotension, thoracic traumas
have negative effects on increased intracranial pressure in
brain injuries by cerebral venous congestion developing
due to decreasing venous return®. In our study, the cause
of death was acute respiratory distress syndrome in four
cases, sepsis in two, intracerebral hemorrhage in two and
brain death due to multiple organ deficiency in one.

In patients with thoracic trauma, the most important
factors affecting the length of hospital stay are the pa-
tient’s age, multi organ injury, accompanying complica-
tions and trauma type. In a study, the mean length of
hospital stay was 8.02 days in patients who underwent
penetrating T'T and the mean duration of hospital stay
was 5.94 days in blunt TT>.

Consequently, most of those who visited our emergency
service due to TT were male patients and those who
were subjected to blunt trauma. Because of accompany-
ing extrathoracic injuries and vital organ injuries, cases
should be examined fast and systematically, and the nec-
essary treatments should be provided immediately.
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ABSTRACT

Aim: Minimal paravalvular leaks (PVL) through microdefects
around the annulus have been demonstrated immediately after
valvular replacement surgery and usually disappear after region-
al tissue healing. It has been recognized that endothelium takes
place in physiological processes during wound healing including
mitogenesis, fibrosis, and inflammation. In this study, we aimed to
investigate the role of endothelial functions in patients with persis-
tent PVLs detected in the early postoperative period.

Material and Method: This study enrolled a total of 33 patients
(14 female, mean age: 47.9+10.4 years) who had PVL detected by
means of transesophageal echocardiograpy within 3 months after
prosthetic valve replacements, and 40 control subjects (19 female,
mean age: 49.9+13.0 years) without PVL in the early postoperative
period. Endothelial functions were evaluated by measurement of
endothelium dependent flow mediated dilation (FMD) secondary
to reactive hyperemia.

Results: The demographic, echocardiographic and laboratory
parameters did not differ between the groups except for hemo-
globin and lactate dehydrogenase (LDH) levels. Hemoglobin was
significantly lower and LDH was significantly higher in PVL group.
Calculated FMD values were found to be significantly lower in PVL
group than the control group (12.9+1.8 vs 13.8+1.6 %, p=0.022).
In multivariate analysis, low FMD and high LDH levels were inde-
pendent predictors of PVL. Furthermore, there was a weak and
negative correlation between FMD values and the number of para-
valvular defects (r= -0.246; p=0.036).

Conclusion: Endothelial dysfunction in patients with prosthetic
heart valves may play an important role in the development of PVL
during the early postoperative period.

Key words: echocardiography; endothelium; flow mediated dilation;
paravalvular leak

OZET

Amac: Kapak replasmani ameliyatlarinin hemen sonrasinda dikis
halkasi etrafinda kalan mikro defektlerden ve stitur diplerinden k-
clk boyutlarda paravalviiler kagcaklarn (PVK) oldugu ve postoperatif
erken dénemde bu bélgede doku iyilesmesi sonucu bu kagaklarin
kayboldugu gdsterilmistir. Endotel dokusunun yara iyilesmesindeki
mitogenez, fibrozis, ve inflamasyonu igeren fizyolojik stireclerde rol
aldigi bilinmektedir. Bu ¢calismada, protez kapak replasmani sonrasi
postoperatif erken dénemde paravalviler kacak gelisen hastalarda
endotel fonksiyonlarinin arastiriimasi amaclandi.

Materyal ve Metot: Calismaya son 3 ay icerisinde protez kalp kapak
replasmani ameliyati olup transézofajeyal ekokardiyografik inceleme
sonucu PVK tesbit edilen 33 hasta (ortalama yas: 47,9+10,4 yil; 14
kadin) ile kontrol grubu olarak protez kalp kapagi replasmani yapil-
mis olup PVK izlenmeyen 40 hasta (ortalama yas: 49,9+13,0 yil; 19
kadin) olmak Ulizere toplam 73 hasta dahil edildi. Hastalarin endo-
tel fonksiyonlarini reaktif hipereminin neden oldugu endotel bagimii
akim aracili genisleme (Flow Mediated Dilation, FMD) dlctilimesi ile
degerlendirildi.

Bulgular: PVK grubu ile kontrol grubu arasinda demografik, eko-
kardiyografik parametreler ve hemoglobin ile laktat dehidrogenaz
(LDH) dtizeyleri haric laboratuvar verileri acisindan anlamli bir fark
izlenmedi. PVK grubunda hemoglobin dlizeyleri anlamii olrak dlisiik
iken LDH dtizeyleri anlamii olarak yliksekti. Hesaplanan FMD deger-
leri PVK grubunda kontrol grubuna kiyasla anlamli olarak daha dlistik
bulundu (12,9+1,8 ve 13,8+1,6; p=0,022). Cok degiskenli analizde,
dustik FMD degeri ve yiksek LDH diizeyleri PVK icin bagimsiz én-
gérddirticller olarak belirlendi. Ayrica, FMD degerleri ile paravalviiler
defekt sayilar arasinda zayif da olsa anlamli negatif korelasyon izlen-
di (r="-0,246; p=0,036).

Sonug: Protez kapak hastalarinda gézlenebilen endotel disfonksi-
yonu postoperatif erken dénemde paravalviiler kagcak gelisiminde
énemli rol aliyor olabilir.

Anahtar kelimeler: ekokardiyografi; endotel; akim aracili genisleme;
paravalviiler kagak
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Girig

Paravalviiler kacak (PVK) gelisimi protez kapak cerra-
hisi sonrasi sik rastlanan komplikasyonlar arasindadr.
Cogunlukla asemptomatik ve zararsiz olmakla birlikte,
bazen kalp yetmezligi, aritmi, endokardit ve hemolize
sebep olarak semptomlara yol acabilmektedir. Cerrahi
yontemlerin iyilesmesine ve teknolojik gelismeler ile
birlikte hemodinamik agidan daha verimli protez kalp
kapaklarinin gelistirilmis olmasina ragmen PVK ge-
lisimi halen protez kapak cerrahisinin olasi kompli-
kasyonlar1 arasindadir’?. PVK insidanst aortik kapak
replasmani sonrasi %2-10, mitral kapak replasmani
sonrast %7-17 arasinda bildirilmigtir*®. PVK gelisimi
mekanik kapak replasmani yapilan hastalarda biyop-
rotez kapak replasmani yapilan hastalara gore daha sik
izlenmektedir*®. PVK kapak replasmanindan hemen
sonra hasta hentiz ameliyat salonunda iken dahi izlene-
bilecegi gibi hastanin takibi sirasinda ilerleyen donem-
lerde de gelisebilir. Ameliyattan hemen sonra gézlenen
PVK gelisimi genellikle kapak anulusundaki kalsifikas-
yonlara bagli teknik zorluklarla iligkili olabilmektedir.
Geg¢ PVK gelisimi ise genellikle protez kapak endokar-
diti veya yetersiz debride edilmis aniiler kalsifikasyon-
lara bagl: dikis atmasi sonucu gelismekeedir”®.

Kapak replasmani ameliyatlarinin hemen sonrasinda di-
ki halkas: etrafinda kalan mikro defektlerden ve siitur
diplerinden kii¢iik boyutlarda PVK oldugu ve postope-
ratif erken donemde bu bélgede doku iyilesmesi sonucu
bu kagaklarin kayboldugu gosterilmistir’. Vaskiiler en-
dotel dokusundan vaskiiler tonusu, trombosit ve l6kosit
etkilesimlerini ve hemostazi diizenleyen ¢esitli faktor-
ler salgilanmaktadir. Ayrica endotel dokusunun hiicre
cogalmasi, fibrozis, vaskiiler hipertrofi ve inflamasyon
gibi yara iyilesmesindeki fizyolojik stireglerde 6nemli rol
aldig1 anlagilmigtir™®. Protez kapak replasmani yapilan
hastalarda erken postoperatif donemde sebat eden PVK
endotel disfonksiyonu ile iligkili olabilir.

Bu ¢aligmada protez kapak replasmani sonrasi posto-
peratif erken déonemde PVK gelisen hastalarda non-
invaziv olarak brakiyal arterde reaktif hipereminin
neden oldugu endotel bagimli akim aracili genigleme
(Flow Mediated Dilation, FMD) él¢iilmesi ile endotel
fonksiyonlarinin aragtirilmasi amaglanda.

Materyal ve Metot

Hasta Gruplarinin Belirlenmesi

Bu tek merkezli vaka-kontrol ¢aligmasinda Ocak 2012
ile Aralik 2014 tarihleri arasinda Koguyolu Kartal

Kafkas J Med Sci 2019; 9(2):103-109

Yiiksek Thtisas Egitim Aragtirma Hastanesinde transo-
zofajeyal ekokardiyografi (TOE) ile protez kapak rep-
lasmani sonrasi 3 ay icinde PVK tespit edilen 33 hasta
(ortalama yag: 47,94+10,4 yil; 14 kadin) ile kontrol gru-
bu olarak protez kalp kapag: replasmani yapilmig olup
erken postoperatif donemde PVK izlenmeyen 40 hasta
(ortalama yag: 49,9+13,0 yil; 19 kadin) olmak {iizere
toplam 73 hasta dahil edildi. Sol ventrikiil sistolik dis-
fonksiyonu (ejeksiyon fraksiyonu <%40), son donem
bobrek ve karaciger yetersizligi, bag dokusu hastalikla-
r1, enfektif endokardit, koroner arter hastaligs, diyabe-
tes mellitus ve kanser teshisi olan hastalar ¢aligma di-
sinda birakildi. Erken postoperatif donem kalp kapak
replasmani ameliyati sonrasi ilk 3 ay olarak tanimlandi.
Hastalarin tamaminda bagvuru sirasinda tam kan say-
mi1 ve gerekli biyokimya paneli parametreleri ¢aligildi.
Caligmaya dahil edilen tiim hastalardan imzali bilgi-
lendirilmis gonillii onam formu alindi. Caligma pro-
tokolii Helsinki Bildirgesi uyarinca yerel etik kurulu
(Kartal Kosuyolu Yiiksek IThtisas Egitim ve Arastima
Hastanesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu) tarafindan 2014/3-18 sayili karar numa-
rast ile onayland.

Ekokardiyografi

Protez kapak fonksiyonlarinin degerlendirilmesi
amacli tim hastalara transtorasik ekokardiyografi
(TTE) ve akabinde 2-boyutlu ve ger¢ek zamanlt 3-bo-
yutlu (GZ3B) TOE (Philips iE33, Philips Medical
System, Andover, MA, USA) yapildi. TTE sirasinda
parasternal uzun ve kisa aks gortntiiler ile apikal 2, 4
ve 5 bosluk goriintiiler alindi. Sol ventrikiil ejeksiyon
fraksiyonu modifiye Simpson’s metodu ile hesaplan-
di. Transvalvuler basing gradientleri ve kapak alanlar
mevcut kilavuzlardaki 6nerilere uygun olarak yapildi.
TTE ile inceleme sirasinda PVK belirtileri bulunma-
st ya da klinik siiphe halinde hastalara TOE yapild.
TOE sirasinda iist-6zofajeyal S-bosluk goriintii, mid-
ozofajeyal uzun ve kisa aks gortntiiler ve transgastrik
gortntiler kullanilarak PVK olup olmadigi tespit
edilmeye caligildi’>. Kapak dikis halkasinin digindan
kaynaklanan yitksek hizli tirbiilan akima sebep olan
kacaklar PVK olarak (Sekil 1a), kapak dikis halkasi
i¢inde kalan alandan kaynaklanan digiik hizli laminer
akima sebep olan kagaklar transvalviiler kacak olarak
degerlendirildi®. Renkli akim Doppler ultrason yar-
dimi ile PVK vyeri ve siddeti belirlendi'’. Paravalviiler
defektlerin gaplari ve alanlart GZ3B TOE kayitlari iize-
rinden yapildi (Sekil 1b).
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Sekil 1. a, b. Iki boyutlu transézofajeyal ekokardiyografi ve renkli akim Doppler ultrason kullanilarak kapak dikis halkasinin disindan kaynaklanan yiiksek izl tiir-
biilan akima sebep olan paravalviiler kacak jetinin gdsterilmesi (a). Gergek-zamanli lig-boyutlu transézofajeyal ekokardiyografi kullanilarak sol atriyal bakis agisi ile

elde edilen goriintii lizerinde paravalviiler defekt boyutlarimin élgiilmesi (b).

Endotel Fonksiyonlarinin Degerlendiriimesi

Biitiin ol¢timler 22°C oda sicakliginda, 8 saatlik a¢lik
sonrasinda daha once tarif edildigi tizere standart bir
protokole uyularak yapildi’®. Degerlendirmeden 24
saat once hastalarin varsa vazoaktif ilag kullanimlar
kesildi. Hastalarin 6l¢timler 6ncesi sirtiistii yatar pozis-
yonda 10 dk dinlemesi saglandi. Antekubital fossanin
2-5 cm yukarisindan brakiyal arterden dogru 6l¢timler
yapilabilmesi i¢in sag kol serbest bir sekilde dirsek ekle-
mi ekstansiyonda olacak sekilde sabitlendi. Daha son-
ra brakiyal arter 17-5 MHz lineer transdiiser ve eko-
kardiyorafi chazi (General Electric Vivid 5, Horten,
Norway) kullanilarak uzunlamasina goriintiilendi.
Brakiyal arter anterior ve posterior intimal tabakalarin
net olarak izlenebilecegi bir pozisyonla degerlendiril-
di. Uygun pozisyon bulununca cilt isaretlenip kol ve
transdiiser ¢alisma siiresince ayni pozisyonda tutuldu.
Derinlik ve kontrast ayarlar1 optimalize edilip gortntii
buyititilda ve ayarlar ¢aligma siiresince degistirilmedi.
Brakiyal arter caplari diyastol sonunda (QRS komp-
leksine gore) ol¢iildii ve gaplar 6lciiliirken anterior ve
posterior mediya-adventisya ayrimlari (m-line) kulla-
nildi. Olgiimler igin 5 kardiyak siklus analiz edilip en
yitksek 3 degerin ortalamasi alind1. Brakiyal arterin ba-
zal cap1 ol¢iilditkten sonra tist kolda sistolik kan basin-
cinin 30 mmHg tizerinde olacak gekilde sisirilen tansi-
yon mangonu yardimiyla kan akim: 5 dk durduruldu.
Mangonun indirilmesiyle olusan reaktif hiperemide 5
dk boyunca her 1 dakikada bir arteriyel ¢aplar 6l¢tldi
ve maksimum arteryel ¢ap belirlendi. FMD ytizdesi bu

formiile gore hesaplandi: FMD (%)=(maksimum cap-
bazal ¢ap)/bazal ¢ap x 100.

[statistiksel Analiz

Verilerin istatistiksel analizinde, SPSS 19 (SPSS
Statistics for Windows, IBM Corp. Armonk, NY) pa-
ket programi kullanildi. Parametrelerin normal dagili-
ma uygunluk kontrolleri ShapiroWilk testi ile test edil-
di. Parametrelerin dagilimlari normal dagilima uygun
bulundugunda tanimlayici istatistik olarak ortalama +
standart sapma degerleri, dagilimlari normal dagilima
uygun bulunmadiginda ortanca ve parantez iginde 25.
ve 75. yuzdelik degerleri verildi. Kategorik veriler i¢in
tanimlayicr istatistik olarak siklik ve yiizde degerleri
hesaplandi. Devamli degiskenlerin kargilagtirilmasinda
normal dagilip dagilmadiklarina gore Student t testi
veya Mann-Whitney U testinden uygun olan kullanil-
di. Kategorik verilerin degerlendirilmesinde Ki Kare
testi kullanildi. Gruplar arasindaki farkliligi gérsel ola-
rak gostermek i¢in grafik olarak Box Plot grafigi tercih
edildi. Parametreler arasindaki ikili dogrusal iligkilerin
aragtirilmasinda Pearson veya Spearmen’s korelasyon
testleri kullanilarak korelasyon katsayisi hesaplandi.
PVK i¢in orgordiriicti parametrelerin belirlenmesi
icin ¢ok degiskenli analiz yapildi. ROC (receiver ope-
rating characteristic) egrisi kullanilarak yapilan analiz
ile bagimsiz 6rgordiiriicti parametreler igin sensitivite,
spesifite, egri altndaki alan ve %95 giiven aralifs de-

gerleri hesaplandi. Tum istatistik analizlerde p<0,05
anlamli olarak kabul edildi.
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Bulgular

PVK grubu 6 aort, 24 mitral ve 3 aort+mitral kapak
hastasindan olugurken, kontrol grubu 7 aort, 28 mit-
ral ve 5 aort+mitral kapak hastasindan olugmakeaydi.
PVK grubunda 26 mitral PVK ve 7 aortik PVK mev-
cuttu ve 6 hastada hafif, 16 hastada orta ve 11 hastada
ciddi PVK izlendi. Aortik PVK hastalarinda sadece tek
defeke izlenirken, mitral PVK hastalarindan 18 hasta-
da sadece tek defekt, 8 hastada 2 defeke ve 1 hastada 3
defeke izlendi. Ortalama defeke alani aortik PVK has-
talrinda 0,15 (0,10-0,20) cm?iken, mitral PVK hasta-
larinda 0,35 (0,20-0,80) cm? olarak 6l¢iildii.

Hasta ve kontrol gruplarina ait klinik ve demografik
veriler Tablo 1'de kargilagurildi. Gruplar arasinda yas,
cinsiyet, protez kapak pozisyonu ve markasi, sol vent-
rikiil ejeksiyon fraksiyonu, kalp ritmi, redo cerrahi sik-
lig1 ve cerrahi ekipler agisindan anlamli fark izlenmedi.
Ayrica ortalama postoperatif gecen siire gruplar arasin-

da benzerdi (47,5+18,9 ve 46,5+14,9 giin; p=0,920).

Hasta ve kontrol gruplarina ait laboratuvar verilerinin
kargilagtirilmasina Tablo 2°de yer verilmigtir. Gruplar
arasinda hemoglobin ve laktat dehidrogenaz (LDH)

dizeyleri haric laboratuvar verileri agisindan anlamli

fark izlenmedi. PVK grubunda hemoglobin diizeyleri
anlamli olarak diisitk iken (10,9414 ve 11,942,3 g/
dL; p=0,031), LDH diizeyleri anlaml: olarak yiiksekti
[602 (486-1080) ve 324 (244-383) U/L; p<0,001]
(Sekil 2a). Hesaplanan FMD degerleri PVK grubun-
da kontrol grubuna kiyasla anlamli olarak daha diisik
bulundu (12,9+1,8 ve 13,8+1,6; p=0,022) (Sekil 3a).
Ayrica, FMD degerleri ile paravalviiler defekt sayilart
arasinda zayif da olsa anlamli negatif korelasyon izlen-

di (r=-0,246; p=0,036).
Tek degiskenli analizlerde PVK varliginin 6ngordi-

riictisti olabilecek parametreler ¢ok degiskenli reg-
resyon analizine alindi. Aremig LDH (Rolatif Risk:
4,078; %95 Giiven Araligi: 3,443-22,089; p<0,001)
ve diigik FMD (Rolatif Risk: 1,152; %95 Giiven
Araligi: 1,053-2,003; p=0,023) PVK varliginin ba-
gimsiz ongordiricileri olarak belirlendi (Tablo 3).
LDH degerlerinin kestirim noktasini tespit etmek
i¢in uygulanan ROC egrisi analizi sonucunda 398
U/L tzerindeki LDH degerlerinin PVK varligini
%87 sensitivite ve %83 spesifite ile 6ngordugl he-
sapland1 (Egri altinda kalan alan: 0,921; %95 Giiven
Araligi: 0,848-0,995; p<0,001) (Sekil 2b). Ayrica,
EMD degerlerinin kestirim noktasini tespit etmek

Tablo 1. Paravalviiler kagak grubu ile kontrol grubu arasinda klinik ve demografik verilerin karsilastirimasi

Parametreler PVK Grubu (n: 33) Kontrol Grubu (n: 40) P degeri
Yas, yil 47,9+10,4 49,9+13,0 0,235
Cinsiyet, n (%) Erkek 19 (57,6) 21(52,5) 0,665
Kadin 14 (42,4) 19 (47,5)
Kapak Pozisyonu, n (%) Mitral 24 (72,7) 28 (70) 0,895
Aort 6(18,2) 7(17,5)
Aort+Mitral 39,1) 5(12,5)
Kapak Markast, n (%) St. Jude Medikal 17 (47,3) 18 (40) 0,876
Carbomedics 10 (27,7) 14 (31,1)
ATS 9(25) 13(28,9)
Kalp Ritmi, n (%) NSR 14 (42,4) 19 (47,5) 0,665
AF 19 (57,6) 21 (52,5
Postoperatif gecen siire (giin) 47,5+18,9 46,5+14,9 0,920
Sol ventrikiil EF (%) 57,5+7,6 60+6,9 0,154
Cerrahi Ekip, n (%) 1 Numaral Ekip 3(9,1) 4 (10) 0,955
2 Numarali Ekip 7(21,2) 8 (20)
3 Numarali Ekip 4(12,1) 6(15)
4 Numarali Ekip 6(18,2) 4(10)
5 Numarali Ekip 7(21,2) 8 (20)
6 Numarali Ekip 5(15,2) 9(22,5
7 Numarali Ekip 1(3) 1(2,5)
Redo Cerrahi, n (%) 8(24,2) 5(17,5) 0,478

AF, atriyal fibrilasyon; EF, ejeksiyon fraksiyonu; NSR, normal sinus ritmi; PVK, paravalviiler kacak.
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Tablo 2. Paravalviiler kagak grubu ile kontrol grubu arasinda laboratuvar verilerinin karsilastiriimasi

Laboratuvar Parametreleri PVK Grubu (n: 33) Kontrol Grubu (n: 40) P degeri
Beyaz Kiire Sayisl, (x10%/dL) 7,9 (6,1-9,5) 8,2 (5,9-10,8) 0,756
Hemoglobin, (g/dL) 10,9+1,4 11,9+2,3 0,031
Trombosit Sayisl, (x10%/dL) 277,8+112,8 235,9+70,1 0,210
Aclik Kan Sekeri, (mg/dL) 108,3+25,7 122,9+441 0,267
BUN, (g/dL) 14 (13-18) 13 (11,75-16,5) 0,389
Kreatinin, (g/dL) 0,73 (0,57-0,91) 0,69 (0,58-0,89) 0,425
Urik Asit (mg/dL) 5,2+2,2 5,3+2,1 0,752
AST, (U/L) 21 (17,75-26) 20,5 (18-23,75) 0,501
ALT, (UL 21 (13,75-29,25) 21 (16-29,5) 0,997
LDH, (U/L) 602 (486-1080) 324 (244-383) <0,001
Albiimin, (g/dL) 41+0,5 41+0,7 0,705
INR 2,5+0,5 2,4+0,6 0,573

ALT, alanin aminotransferaz; AST, aspartat aminotransferaz; BUN, kan ire azotu; INR, international normalized ratio; LDH, laktat dehidrogenaz; PVK, paravalviiler kacak.
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Sekil 2. a, b. Gruplar arasinoa lakiat dehidrogenaz (LDH) diizeyleri agisindan anlamii farkhligiin Box Plot grafigi ile gosterilmesi (a). Paravalviiler kagak
(PVK) icin LDH dederferinin kestirim noktasini tespit etmek icin uygulanan ROC egrisi analizi sonucunda egri altinda kalan alanin gosterilmesi (b).
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Sekil 3. a, b. Gruplar arasinda akim aracih genisleme (FMD) yiizdeleri agisindan anlamh farkliigin Box Plot grafidi ile gosterilmesi (a). Paravalviiler
kagak (PVK) igin FMD yiizdelerinin kestirim noktasini tespit etmek icin uygulanan ROC egrisi analizi sonucunda egiri altinda kalan alanin gosterilmesi (b).

Tablo 3. Cok degiskenli analiz ile paravalviiler kagak prediktorlerinin arastinimasi

Tek Degiskenli Analiz Gok Degiskenli Analiz
Parametreler RR %95 GA P degeri RR %95 GA P degeri
Artmis Laktat Dehidrogenaz (U/L) 1,729 1,342-3,942 <0,001 4,078 3,443-22,089 <0,001
Diisiik Akim Aracili Genisleme (%) 1,398 1,039-1,881 0,007 1,152 1,053-2,003 0,023
Diisiik Hemoglobin Diizeyi (g/dL) 0,756 0,581-0,983 0,037 1,088 0,796-1,676 0,447

GA, gliven araligi; RR, rolatif risk
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i¢in uygulanan ROC egrisi analizi sonucunda 12,8
%altindaki FMD degerlerinin PVK varligini %69
sensitivite ve %55 spesifite ile 6ngordigi hesapland:
(Egri altnda kalan alan: 0,645; %95 Giiven Aralig::
0,518-0,771; p=0,034) (Sekil 3b).

Tartisma

Bu tek merkezli vaka kontrol ¢aligmasinda protez ka-
pak replasmani yapilan hastalarda erken postoperatif
dénemde PVK gelisimde endotel disfonksiyonun
olast roliinii aragtirmayr amagladik. Endotel bagim-
I1 reaktif hipereminin neden oldugu FMD degerleri
PVK grubunda kontrollere gére anlamli olarak dagiik
olarak hesaplandi. Dahasi, yitksek LDH degerleri ile
birlikte diigitk FMD yiizdeleri PVK i¢in bagimsiz or-
gordiiriicti parametreler olarak belirlendi. Bu bulgu-
lar g6z 6ntine alindiginda protez kapak hastalarinda
gozlenebilen endotel disfonksiyonu postoperatif er-
ken dénemde paravalviiler kacak gelisiminde 6nemli
rol aliyor olabilir.

PVK gelisimi protez kapak replasmani ameliyatlart
sonrasi goriilebilen bir komplikasyondur. Mitral pro-
tez kapaklarda PVK gelisimi aort kapaklara oranla yak-
lagik 2 kat daha siktir®. Erken donemde PVK gelisimi
i¢in altta yatan sebepler arasinda dikis atmalari, yeter-
siz dikis kullanilmasi, apselerin eslik edebildigi enfek-
tif endokardite bagli kapak antilistindeki ayrigmalar,
miksomat6z dejenerasyon ve dikis halkasi etrafinda
olabilecek anormal doku ¢ekilmeleri sayilabilir'é. PVK
klinik olarak asemptomatik olabilecegi gibi orta ve cid-
di kacaga sebep olan PVK hastalarinda artan hemolize
ve kalp yetmezligine bagli semptomlar gézlenebilir'”.
Hemolize sebep olmayan kiicik PVK’lar miidahale
edilmeden medikal tedavi ile takip edilebilir. Fakat
hastanin fonksiyonel kapasitesini diistiren, kalp yet-
mezligine ve hemolize sebep olan ciddi semptomatik
PVK’lar redo cerrahi ile onarilarak veya tekrar kapak
replasmani yapilarak tedavi edilmelidir®. Gegtigimiz
on yilda perkiitan girisimler ile PVK kapatlmas: orta
ve ciddi kagag olan hastalarda ytzgtldiriicti sonuglar
ile yapilmaya baglanmigtir®®. Girigimsel islemlerin baga-
risinin arttirilmasinda ve uygun hasta se¢iminde iglem
sirasinda kilavuz olarak kullanilan ekokardiyografinin
rolii cok 6nemlidir’.

PVK hastalarinda intravaskiiler hemolize bagli anemi
ve LDH yiiksekligi gozlenmektedir. Caligmamizdaki
PVK grubunda hemoglobinin digiik, LDH degerleri-
nin yiiksek olmast PVK hastalarinda eglik eden hemo-
lize baglandi. Protez kapak hastalarinda yitksek LDH
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ve bilirubin diizeyleri ile birlikte diigitk hemoglobin ve
haptoglobin diizeyleri varliginda PVK varlig1 ayirici ta-
nida akla gelmelidir®.

Endotel dokusu vaskiiler tonusu, trombosit ve 16-
kosit etkilesimlerini ve hemostazi diizenleyen cesit-
li fakeorler salgilayan genis bir parakrin organdir'®.
Endotel hiicreleri hiicre zarlari ve sinyal iletim me-
kanizmalari ile icerden ve digaridan gelen sayisiz uya-
rana cevap verebilmekte ve ¢esitli vazoaktif, hemos-
taz dizenleyici fakeorler ile biytime faktorlerinin
sentezi ve sekresyonunu gerceklestirebilmekeedir.
Ayrica endotel dokusunun hiicre ¢ogalmasi, fibro-
zis, vaskiiler hipertrofi ve inflamasyon gibi yara iyi-
lesmesindeki fizyolojik siire¢lerde 6nemli rol aldig:
anlagilmistur. FMD ol¢timi brakiyel arterde endotel
bagimli fonksiyonlart 6lgen non-invaziv bir teknik-
tir’. Bu teknik ile iskemi olugturulup sonrasinda
reperflizyon saglanarak reakeif hiperemi bagimli nit-
rik oksit salinimi tetiklenmektedir. Boylece nitrik
oksit salinimina bagli vazodilatasyon goériintiilenip
olctlebilmekte ve vazomotor fonksiyonun ol¢iitii
olarak kullanilabilmektedir. Endotel disfonksiyonu
ateroskleroz, hipertansiyon ve kalp yetmezligi gibi
cesitli kardiyovaskiiler hastaliklar ile iligkili bulun-
mugtur®>>. Eski bir ¢caligmada, protez kapak trombo-
zu gelisen hastalarda endotel disfonksiyonunun bu-
lundugu ve bunun tromboz gelisiminde rol oynuyor
olabilecegi bildirilmistir. Fakat literatiir taramamiza
gore simdiye kadar PVK hastalarinda endotel fon-
siyonlarini aragtiran baga bir ¢aligma bulunmamak-
tadir. Bu ¢aligmada brakiyal arter tizerinde 6l¢iilen
endotel bagimli reaktif hipereminin neden oldugu
FMD degerleri PVK grubunda kontrol grubuna gore
daha disiik olmasi PVK gelisen hastalarda endotel
disfonksiyonu varligini gostermigtir. Ayrica, dusik
FMD degerlerinin PVK i¢in 6ngérdiriicii olmasi ve
FMD ile paravalviiler defeke sayisi arasinda iliski bu-
lunmasi PVK gelisiminde endotel disfonksiyonunun
rolii olabilecegini diigiindiirmektedir. Endotel doku-
sunun yara iyilesmesindeki fizyolojik siireclerde rol
oynadigini goz oniine aldigimizda, erken postope-
ratif dénemde sebat eden PVK olgularinda endotel
disfonksiyonunun roli olabilir.

Calismamizda bazi kisithiliklar bulunmaktadir. En
onemlisi randomize bir ¢alijma olmamasinin ya-
ninda tek merkezli ve nispeten az sayida hasta ile
yapilmis olmasidir. Bulgular ¢ok merkezli, daha
fazla hasta sayili caligmalarla ve yeni teknikler ile
desteklenmelidir.



Sonug olarak, bu ¢aligma ile kapak replasmani ameli-
yat1 sonrasinda erken dénemde PVK gelisen hastalar-
da endotel fonksiyonlarinin bozuk oldugu gosterildi.
Ayrica yiiksek LDH degerleri ile birlikte digitk FMD
yiizdelerinin de PVK i¢in bagimsiz 6rgordiirtict oldu-
gu belirlendi. Bu bulgular géz 6niine alindiginda pro-
tez kapak hastalarinda gézlenebilen endotel disfonksi-
yonu postoperatif erken dénemde paravalviiler kagak
gelisiminde 6nemli rol aliyor olabilir.
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Is Gestational Diabetes Mellitus Associated with the

Metabolic Syndrome?

Gestasyonel Diyabet, Metabolik Sendrom ile liskili midir?
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ABSTRACT

Aim: Gestational Diabetes Mellitus (GDM) accounts for 1-14% of
pregnancies. Insulin resistance (IR) plays a role in pathophysiol-
ogy as it is in Polycystic Ovary Syndrome (PCOS) and Metabolic
Syndrome (MS). Therefore, these three clinical situations are
thought to be related to each other.

Material and Method: In this study, 27 women who were diag-
nosed with GDM and 30 healthy women were compared in terms
of PCOS, MS and IR.

Results: Weight and body mass index (BMl), waist and hip circum-
ference were higher in the GDM group than in the control group
(respectively 69.0+11,5 kg vs 62.0+10,3 kg, p:0,01; 27.0+4,7 kg/
m? vs 23.0£3,5 kg/m?, p:0,001; 82.0+8,5 cm vs 74.0+7,5 cm,
p<0,001; 108.0£8,1 cm vs 98.0+8,7 cm, p:0,02). MS frequency
was statistically higher in the GDM group than in the control group.
The waist circumference, blood pressure, fasting blood sugar and
triglyceride levels were higher than the control group. (respectively
55,6% vs 20%, p:0,006; 18,5% vs 0%, p:0,01; 29,6% vs 6,7%,
p:0,02; 48,1% vs 10%, p: 0,002). HDL cholesterol levels were
not statistically different between the groups (p> 0.05). When the
threshold for HOMA was taken as 2.24, more insulin resistance
was detected in the GDM group than in the control group (respec-
tively 48,1% vs 20,0%, p: 0,02).

Conclusion: As in GDM, the common problem in MS and PCOS
is IR. As shown in many studies, in our study, MS was found high-
er in the GDM group. Therefore, metabolic syndrome should be
screened in patients with GDM.

Key words: gestational diabetes; insulin resistance; metabolic syndrome;
polycystic over syndrome

0ZET

Amag: Gestasyonel Diabetes Mellitus (GDM) gebeliklerin %1-
14°Gnu g6rdldr. Polikistik over sendromu (PCOS) ve metabolik
sendromda (MS) oldugu gibi patofizyolojisinde insdilin direnci (IR)
rol alir. Bundan dolayi bu (¢ klinik durumun birbiriyle iliskili oldugu
dlstindlimektedir.

Materyal ve Metot: Bu calismada GDM tanisi almis 27 kadin ve
saglikli 30 kadin PCOS, MS ve IR acisindan karsilastiriimistir.

Bulgular: GDM grubunda kilo ve vicut kitle indeksi (BMI), bel ve
kalca cevreleri kontrol grubundan daha yliksekti (sirasiyla 69.0+11,5
kg vs 62.0+10,3 kg, p:0,01; 27.0+4,7 kg/m? vs 23.0+3,5 kg/m?,
p:0,001; 82.0+8,5 cm vs 74.0+7,5 cm, p<0,001; 103.0+8,1 cm vs
98.0+8,7 cm, p:0,02). MS sikligi GDM grubunda kontrol grubuna
gore istatistiksel anlamli olarak daha ytiksekti. Bel cevresi, kan ba-
sinci, aclik kan sekeri ve trigliserid dlizeyleri yliksek olan hasta sa-
yisi kontrol grubuna gére daha fazlayd (sirastyla %55,6 vs %20,
p:0,006; %18,5 vs %0, p:0,01; %29,6 vs %6,7, p:0,02; %48,1 vs
%10, p: 0,002). HDL kolesterol dlizeyi acisindan ise gruplar ara-
sinda istatistiksel olarak fark saptanmadi (p>0,05). HOMA icin esik
deger 2.24 olarak alindiginda GDM grubunda kontrol grubundan
daha fazla inslilin direnci saptandi sirasiyla (sirasiyla %48,1 vs %20
,0, p: 0,02).

Sonucg: GDM’de oldugu gibi MS ve PCOS’ta ortak problem IR’dr.
Bircok calismada gdsterildigi gibi bizim calismamizda da MS, GDM
grubunda daha yliksek saptandi. Bundan dolayr GDM 6ykUsii olan
hastalarda metabolik sendrom taranmalidir.

Anahtar kelimeler: gestasyonel diyabet; insulin direnci; metabolik sendrom;
polikistik over sendromu

lletisim/Contact: Mehmet Biilbiil, Adwyaman Universitesi Tp Fakiiltesi, Siteler Mahallesi, Atatiirk Bulvar, No: 411, Adyaman, Tiirkiye
Tel: 0532 308 34 55 o E-mail: mehmetbulbulmd@gmail.com o Gelis/Received: 24.05.2018 o Kabul/Accepted: 24.05.2019

ORCID: Emel Arslan Yildrim, 0000-0002-6294-9559 o Mehmet Bilbil, 0000-0001-5695-2586 o Kemal Ozerkan, 0000-0003-1460-6524 o

Osman Haldun Develioglu, 0000-0003-2273-0701

Kafkas J Med Sci 2019; 9(2):110-116
doi: 10.5505/kjms.2019.87528


https://orcid.org/0000-0002-6294-9559
https://orcid.org/0000-0001-5695-2586
https://orcid.org/0000-0003-1460-6524
https://orcid.org/0000-0003-2273-0701

Introduction

Glucose intolerence, which is the first time detect-
ed during pregnancy and currently seen in 18% of
pregnancies with the increase of obesity, is called
Gestational Diabetes Mellitus (GDM)'. The main
pathogenetic mechanism of GDM is that the need for
insulin increases due to decreased insulin sensitivity
during pregnancy, which cannot be met by pancreatic
B cells*?. Patients undergoing a pregnancy complicated
by GDM have an increased risk for Type 2 diabetes
mellitus (Type 2 DM) later in life*>

Polycystic ovarian syndrome (PCOS) is a multi-sys-
temic disease that can be accompanied by hyperandro-
genaemia/hyperandrogenism and polycystic ovarian
morphology, which is common with oligo-anovula-
tion in women of reproductive age®®. In addition to
reproductive abnormalities, women with PCOS are
at risk for various metabolic disorders, such as insulin
resistance, Type 2 DM, obesity, hypertension, dyslipi-
daemia and cardiovascular diseases”"".

Metabolic syndrome (MS) is a disease that develops on
the basis of abdominal obesity and insulin resistance
(IR), including hypertension (HT), hyperglycemia
and atherogenic dyslipidemia. Moreover, it is known

that MS is associated with GDM and PCOS'> 4,

As the number of components of MS increases, the risk
of morbidity and mortality increases. For this reason,
there are many researches about the causes, results,
prevention and prevention methods of this clinical
complex, which is increasing in frequency both in the
world and in our country. We aimed to compare the
women who had complicated pregnancy with GDM
with healthy women in terms of clinical, metabolic and
endocrinological findings and ovarian morphology.

Material and Method

This study was conducted prospectively in Uludag
University Medical Faculty Obstetrics and Gynecology
Clinic between March 2007 and September 2008.
From hospital archieve, the records of 27 women
(study group) who were diagnosed with GDM based
on the results of the 100 g oral glucose tolerance test
at 24-28 weceks of gestation of the last pregnancy
and in the same period 30 women (control group)
who were diagnosed healthy according to the nor-
mal 50 gram glucose screening tests were included
into the study. Women with secondary hypertension,
Cushing’s syndrome, Addison’s disease, congenital
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adrenal hyperplasia, and androgen-producing tumours
and women who gave birth to twin pregnancy history
were excluded. The study was approved by the Ethics
Committee of Uludag University Medical Faculty
(Approval No: 2007-6/13). Written informed con-
sent was obtained from all the women who agreed to
participate in the study.

Demographic data, physical examination findings
and laboratory data of all the women were recorded.
Height, weight, waist circumference and arterial blood
pressure measurements were obtained. Patients were
considered hypertensive if systolic blood pressure and
diastolic blood pressure was over 135 mmHg and 85
mmHg respectively or existing antihypertensive medi-
cation usage.

Complete blood count, biochemical parameters, lipid
profile, fasting insulin, hormone profile were studied
in venous blood samples taken after a fasting period of
at least 8 hours when there is no follicle above 10 mm
in ultrasonography or 2—5" day of the menstrual cycle.
All patients included in the study were evaluated with
transvaginal ultrasonography (TVUSG) for the pres-
ence of PCO morphology. The diagnosis of PCOS was
based on the 2003 Rotterdam criteria. International
Diabetes Federation (IDF) 2005 criteria were used for
the definition of MS. The creatinine and microalbumin
levels of the urine samples were determined. In all urine
samples, creatinine and microalbumin were studied.

The threshold value for hyperinsulinemia was 15 IU/
ML The Homeostatic Model Assessment for Insulin
Resistance (HOMA-IR) (fasting insulin (pU/ml) x
fasting blood glucose/22.5) formula was used to deter-
mine insulin resistance, and the free androgen index
(FAI); total testosterone (nmol/l) x 100/sex-hormone
binding globulin (SHBG) (nmol/1), was used to deter-
mine abnormal androgen status. The microalbumin x
100/creatine formula was used for the spot urine test
for microalbuminuria and a microalbuminuria level
>30 mg/day was considered significant.

Statistics: Statistical Package for Social Sciences (SPSS,
Version 13.0; SPSS Inc., Chicago, I, USA) was used
for statistical analysis. The t-test was used to measure
the normal distribution, Mann-Whitney U-test was
used to measure the non-normal distribution. The chi-
square test was used to compare the ratios between the
groups. A p<0.05 was considered to be statistically sig-
nificant. Data were reported as mean + (standard de-
viation) SD.
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Result

The demographic characteristics of the groups are pre-
sented in Table 1. The mean age, gravida and abortus
numbers were significantly higher in the GDM group
than the control group (35.446.2 vs 31.74+4.3, p:
0.01,2.74£1.8 vs 1.9£1.2, p: 0.03; 0.7+1.0 vs 0.3£0.6,
p0.03, respectively), and parity and the number of liv-
ing children were similar in both groups (p>0.05).
Concomitant diseases were significantly more frequent
in the GDM group (44%) than the control group
(3.3%) (p<0.001). (One patient with dyslipidemia,
coronary artery disease, antiphospholipid syndrome,
prothrombin mutation, two patients with infertility,
three patients with chronic HT and four patients with
hypothyroidism was accompanied by GDM.) The fre-
quency of smoking, hirsutism, acne and oligomenor-
rhea were not different between the GDM group and
the control group (p>0.05).

In both groups, the 50 grams of glucose screening test
results were significantly higher in the GDM group
(183+5.9 mg/dl) with similar gestational weeks
(25.3+2.6 weeks vs 24.6+0.7 weeks for the GDM
group and control group, respectively, p: 0.64), than
the control group (101+4.1 mg/dl) (p<0.001). Pre-
pregnancy weight and pre-pregnancy body mass index
(BMI) were significantly higher in the GDM group
than the control group (65.7£12.6 vs. 57.748.1 p:
0.01; 26.0£5.3 vs 21, respectively; 0+2.7, p<0.001).
There was no significant difference between the groups
in terms of weight gain during pregnancy (p: 0.16).

The mean gestational week at birth was significant-
ly lower in the GDM group than the control group
(37.8+1.7 vs 39.2+1.1, p: 0.001, respectively) (Table 1).
However, there was no significant difference between
the two groups in terms of newborn weight (3257+602
vs 35134462, p: 0.77). The 1st and Sth minute APGAR
scores were significantly lower in the GDM group (p:
0.01). There was no statistically significant difference
between the Caesarean section rates (51.9% vs. 56.7%)

and fetal gender (p>0.05).

Postpartum evaluation was performed at 107+18.1
weeks in the GDM group and atan average of 126+18.9
weeks in the control group (p=0.42) (Table 2). The
mean postpartum weight, BMI, waist and hip circum-
ference were significantly higher in the GDM group
(69.0£11.5 kg vs. 62.0£10.3 kg, p: 0.01; 27.0+4.7
kg/m? vs 23.043.5 kg/m?, p: 0.001; 82.0+8.5 cm vs
74.0+7.5 cm, p<0.001; 103.0+8.1 cm vs 98.0+8.7 cm,
p: 0.02). However, height was significantly shorter in
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the GDM group (15946 cm) than the control group
(16245 cm) (p: 0.01).

Mean arterial systolic and diastolic blood pressure
values were significantly higher in GDM group than
the control group (p<0.05) statistically. In the GDM
group, mean total cholesterol, low density lipoprotein
(LDL), very low density lipoprotein (VLDL) and tri-
glyceride levels were significantly higher than the con-
trol group (209440 vs 169429, p<0.001; 128+35 vs
97+17, p<0.001; 29+16 vs 16+12, p: 0.004; 145+80
vs 83461, p: 0.004). There was no statistically signifi-
cant difference between the groups in terms of high
density lipoprotein (HDL) cholesterol, CFH, dehy-
droepiandrosterone sulphate (DHEA-S), total and
free testosterone levels (p>0.05).

The mean SHBG levels in the GDM group were sig-
nificantly lower than the control group (31.0+0.3 vs

Table 1. Prepartum demographic data

GDM, n: 27  Control, P
n:30
Age (Years) (mean + SD) 35.4+6.2 31.7+x4.3 0.01
Gravida (mean + SD) 2.7+1.8 1.9+1.2 0.03
Parity (mean + SD) 2.0+1.3 1.6+0.9 0.15
Abortions (mean + SD) 0.7+1.0 0.3+0.6 0.03
Live (mean = SD) 1.9+11 1.5+0.7 0.14
Weight before pregnancy (kg) 65.7+12.6  57.7+8.1 0.01
(mean = SD)
Pre-pregnancy BMI (mean + SD) 26.0£5.3 21.0+2.7 <0.001
Weight taken during pregnancy (kg) 13.4+7.7  16.4+4.5 0.16
(mean + SD)
Accompanying disease (n (%)) 12 (44.4) 1(3.3) <0.001
Cigarette (n (%)) 7(25.9) 7(23.3) 0.82
Hirsutism (n (%)) 4(14.8) 3(10) 0.58
Acne (n (%)) 2(7.4) 3(10) 0.73
0Oligo-menorrhea (n (%)) 3(11.1) 4(13.3) 0.80
Week of pregnancy 37.8+1.7  39.2+1.1 0.001
Birth Apgar 1st minute 8.3+1.6 9.0+0.0 0.01
Apgar 5th minute 9.4+1.3 10.0+0.0 0.01
Weight 3257+602 3513+462  0.77
Birth Type Cesarean Birth 14(51.9) 17 (56.7) 0.72
Vaginal Birth 13(48.1)  13(43.3)
Baby gender  Girl 14(51.9) 14 (46.7) 0.69
Male 13(48.1)  16(53.3)

BMI, body mass index (kg/m?), GDM, gestational diabetes mellitus



56.9423.9, p<0.001) and the FAI was higher (2.0+1.1
vs 1.141.1, p:0.001). There was no statistically signifi-
cant difference between the groups in terms of urine
creatine, micro albumin and micro albuminuria levels

(p>0.05).

According to IDF 2005 criteria, waist circumference,
blood pressure, fasting blood glucos and triglyceride
levels were higher in the GDM group compared to the
control group (respectively 55.6% vs 20%, p: 0.006;
18.5% vs 0%, p: 0.01; 29.6% vs 6.7%, p: 0.02; 48.1% vs
10%, p: 0.002) (Table 3). There was no statistically sig-
nificant difference in HDL cholesterol levels between

the groups (p>0.05).

When the threshold level for hyperinsulinemia was
taken as 15 IU/mL, seven (25.9%) patients in the
GDM group and four (13.3%) patients in the con-
trol group had hyperinsulinemia (Table 4). This was

Table 2. Postpartum data of groups
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not statistically significant (p=0.24). Similarly, there
was no statistically significant difference between the
groups in terms of glucose/insulin ratio (p>0.05) when
the limit was taken as <4.5. The mean HOMA value
was found as 3.243.6 in the GDM group and 2.0+2.2
in the control group. When the threshold value for
HOMA was 2.24, it was found that 13 (48.1%) of the
27 patients in the GDM group and six (20.0%) of the
30 patients in the control group had insulin resistance.
This difference was statistically significant (p=0.02).

The prevalence of metabolic syndrome was significant-
ly higher in the GDM group than in the control group.
There was no statistically significant difference between
the two groups in terms of PCOS frequency. On the
other hand, hyperandrogenism findings were found to
be statistically more frequent in the GDM group than
in the control group (Table 4). PCO appearance was

Table 3. Criteria for Metabolic Syndrome in Groups (IDF 2005)

GDM, n: 27  Control, n: 30 p

Size (cm) 159+6 1625 0.01
Weight (kg) 69.0+11.5  62.0+10.3 0.01
BMI (kg/m?) 27.0x4.7 23.0+3.5 0.001
Waist circumference (cm) 82.0+8.5 74.0+7.5 <0.001
Hip circumference (cm) 103.0+8.1 98.0+8.7 0.02
Systolic Blood Pressure (mmHg) 11117 101+10 0.01
Diastolic Blood Pressure (mmHg) 7111 64+6 0.01
Fasting plasma glucose (mg/dI) 97+33 85+9 0.09
Cholesterol (mg/dl) 209+40 169+29 <0.001
HDL (mg/dl) 52+11 59+23 0.12
LDL (mg/dI) 128+35 97+19 <0.001
VLDL (mg/dl) 29+16 16+12 0.004
Triglycerides (mg/dI) 145+80 83+61 0.004
DHEA-S (pg/dl) 17266 16273 0.58
Total Testosterone (nmol/l) 0.55+0.22  0.46+0.22 0.14
Free Testosterone (nmol/l) 1.47+£0.82  1.08+0.64 0.39
SHBG (nmol/It) 31.0£0.3  56.9+239  <0.001
FAI 2.0+1.1 1.1+11 0.001
Urine Creatine (mg/dl) 93+53 113+58 0.19
Microalbumin (ug/ml) 13.7+145  16.1+15.3 0.15
Microalbuminuria (mg/giin) 15.5+14 14.1+8.9 0.84

GDM, gestational diabetes mellitus; HDL, high-density lipoprotein; LDL, low-density lipoprotein;
VLDL, very low-density lipoprotein; FAI, free androgen index; DHEA-S, dehydroepiandrosterone
sulfate; SHBG, sex hormone-binding globulin.

GDM, n: 27 Control, n: 30 p
Waist circumference (n (%)) 15 (55.6) 6 (20) 0.006
Blood pressure (n (%)) 5(18.5) 0(0) 0.01
HDL (n (%)) 14 (51.9) 12 (40) 0.37
Fasting plasma glucose (n (%)) 8(29.6) 2(6.7) 0.02
Triglycerides (n (%)) 13 (48.1) 3(10) 0.002

GDM, gestational diabetes mellitus; Waist circumference >80 cm;
Blood pressure >130/85 mmHg; HDL (low density lipoprotein) <50 mg/dl;
fasting plasma glucose =100 mg/dl; triglyceride >150 mg/dl

Table 4. Hyperandrogenism, PCOS, Metabolic Syndrome, fasting insulin,
insulin/glucose ratio and HOMA frequency in groups

GDM, n: 27  Control, n: 30 p
Fasting Insulin >15 IlU/mL (n (%)) 7 (25.9) 4(13.8) 0.21
Glucose/Insulin <4.5 (n (%)) 4(14.8) 4(13.8) 0.60
HOMA >2.24 (n (%)) 13 (48.1) 6 (20.0) 0.02
PCOS (n (%)) 3(11.1) 3(10) 0.89
Metabolic Syndrome (n (%)) 10 (37) 1(3.3) 0.01
Hyperandrogenism (n (%)) 18 (66.7) 8(26.7) 0.003

GDM, gestational diabetes mellitus; HOMA, homeostasis model evaluation;
PCOS, polycystic ovary syndrome.
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higher in GDM (11.1%) and control (10.0%) groups
(p=0.89). According to t PCO appearance in ovaries,
GDM (11.1%)) and control (10.0%) groups were simi-
lar (p=0.89).

Discussion

The prevalence of metabolic syndrome varies between
27% and 56% '*'°. In our study, although the preva-
lence of metabolic syndrome was found to be 19.2%,
the prevalence of metabolic syndrome was 37% in
the GDM group and 3.3% in the control group when
self-evaluated. Diabetes mellitus and impaired FBG
17.5%, HT 8.7%, hypertriglyceridemia 28% HDL
decreased 46% and abdominal obesity 37% was
found as metabolic syndrome components. These
rates were lower than other studies in the literature.
The history of DM in the families of GDM pregnant
women is seen in 26.9% and 45% -1, However, in
some studies, association with obesity was more fre-
quent®. In our study, family history of DM, chronic
HT and coronary artery disease was higher in the

GDM group.

Obesity is the best predictor of metabolic syndrome.
In addition, fat distribution is an important determi-
nant regardless of body weight*'~*. According to the
IDF 2005 criteria, if the waist circumference is over
80 cm, this is the main criterion for the diagnosis of
metabolic syndrome. As BMI increases, the risk of
type 2 DM and glucose intolerance is increased up to
40 times**?. When the body structures of the groups
were compared, the mean weight, BMI and waist/hip
circumference ratio were higher in the GDM group
both before and after the delivery. Similarly, 48.1% of
the GDM group and 10% of the control group had a
BMI above 27 kg/m2. Waist circumference was over
80 cm in 55.5% of the GDM group and in 20% of the

control group.

Insulin has important functions on normal vascular
functions. With vasodilator effect, it increases blood
flow and volume in skeletal muscles. In addition to its
metabolic effects, it is one of the important mediators
of endothelial function. Therefore, all of these effects
are impaired and the risk of cardiovascular discase
increases with IR?*, It is also known to have IR in
patients with GDM? Because of that, patients with
GDM have higher cholesterol, triglyceride, LDL
and systolic blood pressure levels in their later lifes.
This situation causes cardiovascular risk increase.

The risk of developing type 2 diabetes, metabolic

Kafkas J Med Sci 2019; 9(2):110-116

syndrome and cardiovascular disease is seven times
higher in these patients>*'~*. In our study, mean ar-
terial systolic and diastolic blood pressure values and
total cholesterol, LDL, VLDL and triglyceride levels
were higher in GDM group compared to the control
group. However, no difference was found between
the groups in terms of HDL cholesterol level. In ad-
dition, FBG was found to be 97433 in the GDM
group and 85+9 mg/dL in the control group and the
difference was found to be close to the statistical sig-
nificance. In both groups, the frequency of hyperin-
sulinemia, glucose/insulin ratios were not different,
but when evaluated with HOMA, IR frequency was
significantly higher in the GDM group (48.1%) than
the control group (20.7%).

Perinatal mortality, cesarean rates and macrosomia risk
are high in pregnant women with GDM and other
neonatal morbidities such as birth trauma, hypogly-
cemia, hypocalcemia, polycythemia and hyperbiliru-
binemia are more common®. In our study, the mean
gestational week at birth was significantly lower in
the GDM group than in the control group, but there
was no significant difference between the two groups
in terms of new-born weight. The 1st and Sth minute
APGAR scores were significantly lower in the GDM
group. While cesarean delivery rate was 51.9% in
GDM group, this rate was found to be 56.7% in the
control group. There was no statistically significant
difference between groups (p=0.72). There was no
significant difference between the groups in terms of
Cesarean indications (p=0.6).

Although some studies have shown otherwise”, the
incidence of GDM, pregnancy-related hypertension
and neonatal hypoglycemia is higher in women with
PCOS diagnosed®*. Glucose, lipid and androgen
metabolism disorders are known to be important risk
factors in the development of GDM in women with
PCOS*. Because of this close relationship, PCO ap-
pearance in patients with GDM is thought to be be-
tween 41 and 52% ratio®. In our study, the prevalence
of PCOS in the GDM group was 11.1%, unlike the

literature.

It is known that the fat storage pattern in obese in-
dividuals is influenced differently from androgenic
and estrogenic sex hormones®. As in PCOS, women
with high waist/hip ratio have high androgen levels
and low SHBG levels®. In this study, no statistically
significant difference was found between the groups
in terms of hirsutism, cycle irregularities and PCO



appearance in ovaries which are typical findings of
PCOS. On the other hand, the laboratory findings
of hyperandrogenism were significantly more fre-
quent in patients who had pregnancy complicated
with GDM. In the GDM group, SHBG levels were
found to be lower and FAI levels were higher, while
DHEA-S, total and free testosterone levels were not
significantly different.

The small study groups, the fact that the groups were
not included into the study before pregnancy, the lack
of long-term follow-up data of the women and non-
homogeneous age distribution of both groups were the
limitations of this study. However, it is important that

PCOS, MS and GDM are evaluated together with all

parameters.

As a conclusion, in our study, the prevalence of meta-
bolic syndrome was 37% in the GDM group and 3.3%
in the control group. Although no statistically signifi-
cant difference was found between the groups in terms
of PCOS, hyperandrogenism laboratory findings were
observed more frequently in GDM group. However,
there was able to be no difference in the prevalence of
PCOS due to the fact that the patients in the GDM
group were older and the PCO appearance decreased
with the advanced age. Metabolic syndrome is becom-
ing an important public health problem. Sedentary life
and dietary habits changes in our country increase the
frequency of metabolic syndrome. Although the data
of our study is not sufficient to determine the preva-
lence of PCOS and metabolic syndrome in patients
with GDM, it is thought that the rate of metabolic
syndrome may be high in patients with a history of
GDM in our society. While the importance of lifestyle
changes, diet and exercise cannot be denied to reduce
the incidence of metabolic syndrome, patients with
different clinical reflections of the metabolic syndrome
such as PCOS and GDM should be informed of the
risk of metabolic syndrome and evaluated at regular
intervals.
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ABSTRACT

Aim: In this study, it was aimed to examine the effectiveness of the
training on medication adherence to be provided for the patients
with hypertension.

Material and Method: The study was conducted with 70 patients
with hypertension, who applied to Yenisehir Family Health Center
between April 2014 and March 2015 and were registered. A de-
scriptive questionnaire involving the socio-demographic charac-
teristics of patients and general information about their diseases,
and Morisky Medication Adherence scale (MMAS -8-Items) were
used to collect the data. The pretest was firstly performed to the
patients about their medication adherence and hypertension dis-
ease. Then, they were trained with the training form prepared by
the researcher about the drug use and general information and
training brochures prepared by the researcher were handed out
in order to ensure the permanence of the training. Afterwards,
the posttest was carried out to assess the effectiveness of the
training.

Results: Evaluating the adherence to medication in patients with
hypertension before and after the training according to Morisky
Medication Adherence scale; It was found out that the lower ad-
herence decreased to 10.0% and the moderate adherence de-
creased to 32.9% after the training; whereas, the higher adherence
increased in more than half (57.1%). Additionally, the statistical
analysis revealed that there was a considerable increase between
mean score (5.22+1.30) of Morisky Medication Adherence scale
before the training and its mean score (7.17+1.21) after the train-
ing and the difference between them was statistically significant at
advanced level (p<0.001).

Conclusion: In this study, it was determined that the training on
medication adherence provided for the patients with hypertension
was effective on the patients.

Key words: hypertension; health training; medication adherence

OZET

Amac: Bu calismada hipertansiyon hastalarina ilag tedavisi-
ne uyum konusunda verilecek egitimin etkinliginin incelenmesi
amacland.

Materyal ve Metot: Calisma, Nisan 2014 - Mart 2015 tarihleri
arasinda Yenisehir Aile Sagligi Merkezi’ne basvuran ve kayit altina
alinan ve hipertansiyonu olan 70 hasta ile gerceklestirildi. Verilerin
toplanmasinda hastalarin sosyo-demografik &zelliklerini ve has-
taliklari hakkinda genel bilgileri ve Morisky llag Uyumu Olgedini
(MMAS -8-Ogeleri) iceren tanimlayici bir anket kullanilmistir. On
testen sonra hastalara ilag uyumu ve hipertansiyon hastaligi
hakkinda bilgi verilmis ve ilac kullanimi ile egitimin sirekliligini
saglamak amaciyla arastirmaci tarafindan olusturulan genel bil-
gilendirme brosdrleri dagitiimistir. Daha sonra egitimin etkinligini
degerlendirmek icin son test uygulanmistir.

Bulgular: Hipertansiyon hastalarinin Morisky ila¢ tedavisine
uyum dblgegine gére egitim éncesi ve egitim sonrasi ilag teda-
visine uyumlari degerlendirildiginde egitim 6ncesi %35.7’sinin
ilag tedavisine dlistik derecede, %64.3’(inlin orta derecede uyum
gosterdigi saptandi. Egitim sonrasi disik derecede uyumun
%10.0’a orta derecede uyumun %32.9’a dlistligl yiksek dere-
cede uyumun yaridan fazla (%57.1) arttigi tespit edilmistir, Ayrica
yapilan istatistiksel analizde ise Morisky ilac tedavisine uyum &l-
cegi egitim éncesi puan ortalamasi (5.22+1.30) ile egitim sonrasi
puan ortalamasi (7.17+1.21) arasinda énemli derecece de artis
oldugu ve aradaki farkin istatistiksel olarak ileri derecede anlamli
oldugu saptandi (p<0.001).

Sonuc: Yapilan bu ¢alismada hipertansiyon hastalarina verilen ilag
tedavisine uyum konusundaki egitimin hastalar (zerinde etkili oldu-
gu tespit edilmistir.

Anahtar kelimeler: hipertansiyon; saglik egitimi; ilag uyumu
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Introduction

Hypertension is one of the leading health problems of
developing and developed countries. The studies have
shown that cardiovascular morbidity and mortality
are closely related to systolic and diastolic blood pres-
sure'. The aim of hypertension treatment is to reduce
morbidity and mortality along with cardiovascular
discases. The World Health Organization (WHO)
states that hypertension which has a high prevalence
is the top among the preventable death causes in the
world? It is known that around 1 billion people world-
wide are patients with high blood pressure®. The grow-
ing population of the world means that the number
of hypertension patients will increase, thus showing
that the disease will be a major public health problem
both economically and socially**. WHO shows that
hypertension is one of the leading causes of death of
cardiovascular system diseases covering 20-50% of all
deaths and seen as a result of cardiovascular diseases
in the developing countries’. Hypertension is damag-
ing many organs in the body. However, increasing of
the patient’s adherence to the illness and the treatment
provided provides great benefit in minimizing the pos-
sible damages®. One of the most important reasons for
normal blood pressure level and prevention of the risk
of heart diseases in hypertension is the patients’ com-
pliance to the given antihypertensive drug treatment’.

The World Health Organization reports that half of
hypertension patients stop receiving services related to
hypertension within the first year after diagnosis, and
only half of prescription drugs are taken by those whose
medical follow-up is continuing *'°. It has been deter-
mined that a significant part of hypertension patients
are not aware of and diagnosed with the blood pressure
illness and most of those who have been diagnosed are
not under treatment and control'. The main reason
for why the blood pressure is not at the desired level is
not following the antihypertensive drug treatment. In
managing blood pressure effectively, compliance to the
pharmacological and non-pharmacological treatment
is essential'>. The thought of “I am healed now” since
the blood pressure maintains at the normal level, fail-
ure of prescribing the drugs when they are over or hav-
ing no desire to use them are among the reasons why
patients do not use their medication regularly".

It is very important to train and inform the patients
and their families in increasing the medication ad-
herence. One of the ways to increase adherence is the
involvement of patients in decisions about treatment

Kafkas J Med Sci 2019; 9(2):117-124

strategies'®. Patients and their families should be
trained and informed about the disease and the pa-
tients should be encouraged to regularly monitor their
blood pressures. Whenever the patients come to the
control, their medication and non-pharmacological
therapies should be evaluated, the patients should be
encouraged about the adherence while being in con-
tact with the healthcare professionals.

For this reason, the aim of this study is to help increas-
ing the medication adherence in patients and taking
their blood pressures under control by eliminating
the lack of information, which is one of the reasons
affecting the adherence to treatment in hypertension
patients, with a training program. This study is consid-
ered to be important as the study has been conducted
in a city located in the eastern Turkey and no study
has been found on the medication adherence of the
individuals.

Material and Method
Type of Study

This study was designed as a pre-test and post-test and
quasi-experimental study to determine the effect of the
health training on the medication adherence of the hy-
pertension patients. In this center, where the study was
conducted, the diagnosis, treatment and follow-up for
the patients with hypertension are made by the physi-
cian of the center. In this center, other than the drug
therapy, non-pharmacological therapies are suggested
very briefly. For this reason, the study was conducted
as a quasi-experimental study.

Ethical Aspect of the Study

In order to conduct the study, necessary permissions
were obtained from the center, where the study would
take place, with the ethical approval taken from Ethics
Committee of Health Research and Application
Hospital of Kafkas University in Kars province (No:
2014/04). In addition, written permission was ob-
tained from Donald E. Morisky to use the Morisky
Medication Adherence Scale (MMAS-8-Items).

Patients with hypertension included in the study were
informed about the reason for conducting the study,
the study plan, and the benefits of the training and they
were asked verbally whether or not they wanted to par-
ticipate in the study or not and those who were willing
to participate in the study were included in the study
by obtaining their written permissions.



The training program included hypertension and risk
factors, life-styles and drug therapy. In discussing the
subjects, the interactive training methods such as ex-
planation, question-answer, discussion, and demon-
stration were used. The training room of the center was
used as the training environment. After the individual
training sessions, the reasons for nonadherence were
discussed with the patients who did not adhere to the
therapy, the individual targets were determined and it
was aimed to accomplish these targets.

Hypotheses of the Study

HO=The training given does not change the medica-
tion adherence of the patients.

H1=The training given increases the medication ad-
herence of the patients.

Population/Sample of the Study

The study was conducted on 70 patients with hyper-
tension who applied to and registered in the Yenisehir
Family Health Center afhiliated to city center of Kars.
The study was conducted between March 2014 and
March 2015. Yenisehir Family Health Center was
preferred since it is more crowded than the other re-
gions in terms of density and it is a convenient area
for transportation. The sample of the study consisted
of patients who applied to health center and enrolled
in family physicians on the dates of the study, no se-
lection method was used in the selection of the sam-
ple, and the patients who were reached and met the
study criteria during the study were included in the
study. The sample of the study was composed of the
patients who applied to the health center between the
study dates and were registered by the family physi-
cians, no selection method was used for the sample
selection, the patients who met the inclusion criteria
and were reached during the period of the study were
included in the study. At the end of the study, it was
determined in the power analysis that effect size was
1.54 and power was 0.99 at significance level of 0.05
and confidence interval of 95% which indicated that
the sample was sufficient. The people who did not re-
ceive any training on hypertension before, were over
the age of 30, were receiving hypertension treatment
for at least 1 year, who were on medication for at least
1 year, were open to communicate, voluntary to par-
ticipate in the study, and were able to answer the data
collection tools in physical and mental terms were in-

cluded in the study.
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Data Collection Tools

A descriptive questionnaire containing general infor-
mation about the socio-demographic characteristics
and diseases of patients prepared by the researcher re-
viewing the similar studies and MMAS-8 Items were
used to collect the data. In this questionnaire, there are
a total of 31 questions in which the first 13 questions
aim to determine the descriptive characteristics of the
individuals, the next 4 question aim to determine the
individual’s habits, the next 2 questions check the sta-
tus of having training about the hypertension diseases
and the last 12 questions evaluate their hypertension
status.

Morisky Medication Adherence Scale (MMAS-8-Items)
Morisky Medication Adherence Scale (MMAS-8-

Items) used for evaluating the patients’ medication
adherence status in hypertension treatment was devel-
oped by Donald Morisky et al.,, in 2003. Cronbach’s
alpha coeflicient of Donald Morisky scale was deter-
mined as 0.83 and this scale determines the patients’
behaviors of using medicines. The first 7 questions of
the scale are scored as 0 for YES and 1 for NO an-
swer. In 8 questions, 1-None/Rarely, 2-Occasionally,
3-Sometimes, 4-Usually and 5-Always options are
given and one of them is expected to be answered.
According to the patients’ responses to the scale: they
are evaluated as <6 Low adherence 6<8 Medium ad-
herence=8 High adherence®.

Plan of the Study

A pretest was firstly performed to the patients about
their medication adherences and hypertension disease,
then they were trained with the training form prepared
by the researcher about the drug usage and general in-
formation and training brochures prepared by the re-
searcher were handed out in order to ensure the per-
manence of the training. Afterwards, the posttest was
carried out to assess the effectiveness of the training.

All the data were collected by using the face-to-face
interview technique with individuals who agreed to
participate in the study. Each interview lasted for av-
eragely 30-45 minutes in a room where the individu-
al would be comfortable. In the training, the patients
were informed about hypertension disease, impor-
tance of drug in hypertension disease, importance of
medication adherence in controlling blood pressure,
and things to do by patients with hypotension for
healthy life by using expository teaching technique.

Kafkas J Med Sci 2019; 9(2):117-124
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The training was strengthened by using the ques-
tion-answer technique. The researcher delivered the
training brochures to increase the permanence of the
training and the patients were informed about next
interview.

Tests Used in the Study

Statistical evaluations were performed by using
Statistical Package for Social Science (SPSS) 13.0 pro-
gram. In the evaluation of the data, pretest and posttest
scores obtained from the scale and blood pressure mea-
surement results were evaluated by using t-test. In ad-
dition, in grouping made in terms of patients” gender,
marital status, educational status, income status, family
structure, hypertension years, status of having another
chronic illnesses, status of using medications regularly
and compliance to the diets, within-group comparison
was made by using Wilcoxon Signed Rank Test and
between-group comparison was made by using Mann
Whitney U test in two groups and Kruskal-Wallis Test

in three groups.

Results

In this study, it was found that the average age of the
patients was 60.22+11.65 (33-82). In addition, %
78.6 of the patients were female, % 25.7 did not re-
ceive the training, % 82.9 were married, % 74.3 were
housewives, % 55.7 had an income equal to expenses,
% 58.6 had a nuclear family, and% 88.6were smok-
er (Using averagely 19.16+12.01 (5-40) per day)
(Table 1).

Patients’ hypertension duration was 8.47+7.92 (1-
30) years, and% 62.9 of them had another chronic
disease. When examining the other chronic dis-
cases most commonly seen among the patients, it
was found that the top three were diabetes mellitus
(% 18.6), hyperlipidemia (% 11.4) and thyroid dis-
cases (% 8.6). Hypertension patients stated that%
34.3 used diuretics, % 21.4 used ACE inhibitor
and% 10.0 used Ca channel blocker drug groups in
order to provide the disease control and% 75.7 used
their medications regularly, % 45.7 followed the diet
given concerning the hypertension management. It
was found that% 61.4 of the patients had their own
blood pressure device, but only% 5.7 measured their
blood pressure daily and almost half of them (% 45.7)
measured it when they felt discomfort. The patients
stated that they were drinking lemon juice (% 52.9),
drinking blood pressure medicines (% 37.1), going
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to emergency department (% 35.7) and eating garlic
(% 24.3), respectively at home when their blood pres-
sures increase (Table 2).

When the patients’ adherences to the medication
treatment were evaluated before and after the training
according to Morisky Medication Adherence Scale, it
was determined that% 35.7 adhered the medication
treatment at low level and% 64.3adhered at moder-
ate level before the training. It was found that low
adherence decreased to% 10.0, moderate adherence
decreased to% 32.9 and high adherence increased in
more than half (% 57.1) after the training (Table 3).
In addition, it was determined in the statistical analy-
sis that there was a significant increase between the
mean scores before the training (5.22+1.30) and af-
ter the training (7.17+1.21) for Morisky Medication
Adherence Scale and the difference between them
was statistically significant at high level (p<0.001).
The planned training given to patients with hyper-
tension was effective in their medication adherence

(Table 3 and 4).

When mean systolic blood pressures of patients with
hypertension were evaluated, it was found that the
mean systolic blood pressure decreased after the
training (126.42421.47) compared to the values be-
fore the training (138.14+22.98), and the difference
between them was statistically significant at high
level (p<0.001). When the mean diastolic blood
pressure of patients with hypertension was evalu-
ated, it was found that diastolic blood pressure de-
creased after the training (73.42+10.75) compared
to values before the training (80.42412.21), and the
difference between them was statistically significant
at high level (p<0.001). It was determined that the
planned training given to patients with hypertension
was effective in decreasing the blood pressure of pa-

tients (Table 4).

Table 5 shows the mean scores obtained by the pa-
tients with hypertension from the MMAS before and
after the training according to some of their socio-de-
mographic characteristics. The mean scores obtained
by the patients with hypertension from the MMAS
before and after the training increased in statistically
significant level (p<0.05), this decrease in the scores
did not show a difference in terms of the patients’ gen-
der (z=-0.811, p=0.418), marital status (z=-1.590,
p=0.112), educational status (X*=2.947, p=0.567),
income status (X*=1.480, p=0.477) and family struc-
ture (z=-0.446, p=0.656) (Table 5).
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Table 1. Socio-demographic characteristics of patients with hypertension Table 2. Disease and treatment-related characteristics of the patients
Socio-demographic characteristics n % Disease characteristics n %
Average age 60.22+11.65(33-82) Mean hypertension duration (year) 8.47+7.92 (1-30)
Gender Other chronic diseases
Female 55 78.6 No 26 3741
Male 15 21.4 Yes 44 62.9
Marital status Chronic diseases
Married 58 82.9 Diabetes Mellitus 13 18.6
Single 11 14 Hyperlipidemia 8 1.4
Widow 1 15.7 Thyroid diseases 6 8.6
Educational status Osteoporosis 3 43
Illiterate 18 25.7 Heart disease 3 4.3
Literate 15 214 Asthma 3 43
Primary school 14 20.0 Rheumatism 2 29
Secondary school 9 12.9 Varicosis 1 1.4
High school 14 20.0 Bronchitis 1 1.4
Profession Renal failure 1 1.4
Civil servant 2 2.9 Hepatic lipidosis 1 1.4
Craftsman 3 4.3 Herniated disc 1 1.4
Retired 13 18.6 Brain tumor 1 1.4
Housewife 52 74.3 Drugs used
Income status Diuretic
More 7 10.0 Yes 24 343
Equal 39 55.7 No 46 65.7
Less 24 34.3 ACE inhibitor
Family structure Yes 15 21.4
Nuclear 41 58.6 No 5 786
Extended o9 4.4 Ca channel blockers
Smoking Yes 7 10.0
No 62 886 No 63 900
Yes 8 11.4 Regular medication use
Average number of cigarettes per day 19.16+12.01(5-40) No 17 24.3
Yes 53 75.7
Having blood pressure device
No 27 38.6
Yes 43 61.4
Blood pressure measurement frequency
Table 6 shows the mean scores obtained by the pa- Everydi\r/] ] : 2;
tients with hypertension from the MMAS before O\Liz:wzgkay 9 ] 2 9
and after the training according to some of their dis- When feeling discomfort 2 157
ease and treatment-related characteristics. The mean Rarely 21 300
scores obtained by the patients from the MMAS be- Following HT diet
fore and after the training increased in statistically Yes 32 457
significant level (p<0.05), this decrease in the scores No 38 543
did not show a difference in terms of the patients’ hy- What do you do first when your blood pressure goes up *
pertension duration (X*=1.282, p=0.527), status of | drink lemon juice 37 529
having another chronic disease (z=-0.052, p=0.959), | take my high blood pressure medication 26 371
regular use of medications (z=-0.995, p=0.320) and | go to the emergency department % 37
| eat garlic 17 24.3

status of following the hypertension diet (z=-0.286,
p=0.775) (Table 6).

n, number; ACE, angiotensin-converting enzyme; Ca, calcium; HT, hipertansion.
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Table 3. Patients’ medication adherence status before and after the
training

Before the training After the training

MMAS n % n %

Low adherence (<6) 25 35.7 7 10.0
Moderate adherence (6, <8) 45 64.3 23 329
High adherence (8) 0 0.0 40 57.1

n, number; MMAS, Morisky medication adherence scale.

Table 4. Comparison of the patients’ scale scores and mean blood
pressures before and after the training

Before the training After the training

X+ SD X=+SD t-test
Variables (min-max) (min-max) value p
Mean score 5.22+1.30 717+1.21 -11.261 0.000
of MMAS (0-6) (3-8)
Systolic 138.14+22.98 126.42+21.47 4625 0.000
blood pressure (90-220) (90-180)
Diastolic 80.42+12.21 73.42+10.75 5.655 0.000

blood pressure (60-100) (60-100)

SD, standard deviation; MMAS, Morisky medication adherence scale.

Discussion

Hypertension is a chronic disease that can cause dam-
age to all organs and cannot completely be treated.
However, its damages can be minimized with the pa-
tient’s adherence to the treatment. Reasons behind
why blood pressure cannot be reduced to the desired
levels in hypertension are the failure of having adapta-
tion to medication to control blood pressure and hav-
ing compliance to treatment®. Patient’s adherence to
the treatment plan determined in enhancing the qual-
ity of life of patient and in the successful treatment
of hypertension is important 7. There are many pur-
poses for the training programs given to patients with
hypertension. One of these purposes is to ensure the
patients to use medications correctly and teach them
the applications required to maintain blood pressure
at normal levels. It was determined in the present

Table 5. The scores obtained by the patients with hypertension from the MMAS before and after the training according to some of their socio-demographic

characteristics

Socio-demographic Before the training After the training Variance Test

characteristics X=SD X=SD X+=SD Wilcoxon

Gender*
Female 5.12+1.38 7.05+1.23 1.92+1.60 z=-5.868, p=0.001
Male 5.60+0.91 7.60+1.05 2.00+0.53 z=-3.571, p=0.001
Mann-Whitney U Test U=-0.811,p=0.418

Marital Status*
Married 5.18+1.36 7.25+1.16 2.06+1.42 z=-6.419, p=0.001
Single 5.41+0.99 6.75+1.42 1.33+1.43 z=-2.319, p=0.020
Mann-Whitney U Test U=-1.590, p=0.112

Educational Status**
Illiterate 5.16+1.42 7.22+1.16 2.05+0.34 z=-3.669, p=0.001
Literate 4.66+1.79 7.00+1.46 2.33+0.44 z=-3.238, p=0.001
Primary school 5.28+1.06 7.42+0.85 2.14+0.37 z=-3.222, p=0.001
Secondary school 5.33+1.11 6.66+1.22 1.33+0.33 z=-2.401, p=0.016
High school 5.78+0.57 7.35+1.33 1.57+0.35 z=-2.980, p=0.003
Kruskal-Wallis Test X2=2.947, p=0.567

Income status**
Higher 5.00+1.00 7.14+0.89 2.14+1.21 7=-2.264, p=0.024
Equal 5.51+1.04 7.25+1.22 1.74+1.46 z=-5.027, p=0.001
Lower 4.83+1.65 7.04+1.30 2.20+1.55 z=-4.141, p=0.001
Kruskal-Wallis Test X2=1.480, p=0.477

Family structure*
Nuclear 5.17+1.32 7.12+1.28 1.95+1.51 z=-5.184, p=0.001
Extended 5.31+1.31 7.24+1.12 1.93+1.36 z=-4.526, p=0.001

Mann-Whitney U Test

7=-0.446, p=0.656

SD, standard deviation.
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Table 6. The mean scores obtained by the patients with hypertension from the Morisky Medication Adherence Scale before and after the training according

to some of their disease and treatment-related characteristics

Disease Before the training After the training Variance Test
characteristics X+ SD X+ 8D X+ 8D Wilcoxon
Hypertension year

1-5 year (s) 5.00+1.49 7.02+1.31 1.72+1.36 7=-4.837,p=0.001
6-11 years 5.38+1.19 7.11+£1.23 2.00+1.09 Z=-3.501, p=0.001
12 years and more 5.56+0.89 7.56+0.89 2.02+1.62 Z=-3.439, p=0.001
Kruskal-Wallis Test X2=1.282, p=0.527

Other chronic illness

No 5.23+1.17 7.07+1.29 1.94+1.44 7=-3.951, p=0.001
Yes 5.22+1.39 7.22+1.17 1.62+0.48 Z=-5.620, p=0.001
Mann-Whitney U Test z=-0.052, p=0.959

Regular use of medications

No 4.23+1.75 6.70+1.57 1.84+1.48 7=-3.541, p=0.001
Yes 5.54+0.95 7.32+1.05 2.00+1.43 7=-5.898, p=0.001
Mann-Whitney U Test z=-0.995, p=0.320

Following HT diet

No 5.16+1.42 7.11+£1.34 1.94+1.44 7=-5.228, p=0.001
Yes 5.33+1.10 7.25+0.98 2.03+0.59 7=-4.459, p=0.001

Mann-Whitney U Test

z=-0.286, p=0.775

SD, standard deviation; HT, hipertansion.

study that patients’ mean scores from MMAS before
and after the training increased in statistically signifi-
cant level, there was a significant increase between the
mean scores before (5.2241.30) and after the train-
ing (7.17+1.21) for MMAS and the difference be-
tween them was statistically significant at high level
(<0.001). Planned training given to patients with
hypertension was determined to be effective in their
medication adherence.

In a study conducted by Bell and Kravitz, the healthy
lifestyle behaviors were determined to be effective in
developing the medication adherence via counsel-
ing training given by physicians'. In another study,
MMAS score determined in the control three months
later was determined to be significantly higher after the
training compared to the value before the training'”'®
determined in their study that the decreases in systol-
ic blood pressure and diastolic blood pressure with a
training program given to patients with hypertension
were statistically significant' found in their study that
while the medicine use status of patients with hyperten-
sion was% 73.3 before the training, this rate increased
up to 100% after the training. In a similar study, the
training given about developing medication adherence
and healthy lifestyle behaviors was reported to cause a
more significant increase in affecting the medication

adherence change®. It was also determined in similar
studies that the training increased the medication ad-
herence 2**!. These studies support the present study. In
all of these studies, the applied training was observed
to be important in preventing complications of hyper-
tension disease and increasing regular medication use
and medication adherence and to be effective for the
blood pressure to be at normal levels. High adherence
rate before the training compared to the adherence
rate after the training makes us think that the training
on hypertension given to individuals was effective and
raising awareness in patients is important in increasing
the medication adherence.

In another study, when the mean blood pressure values
before and after counseling training given to coronary ar-
tery patients were compared, there was a decrease in dia-
stolic blood pressure values after counseling training but
no decrease was observed in systolic blood pressure val-
ues™. The difference of that study from our study was that
no training was given for medication adherence but only
training about changing the lifestyle was given. Having
no decrease in systolic blood pressure may be associated
with this cause. It is thought here that only training about
changing the lifestyle is not enough and also patients
should use their medication regularly so that they can
cause the systolic blood pressure to decrease.
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Hypertension disease threatens human health in Turkey
and in the world. The first goal of hypertension treat-
ment in terms of community health is to reduce the
morbidity and mortality rates that will develop due
to cardiovascular, renal and cerebrovascular causes. As
long as blood pressure becomes normal in hyperten-
sion treatment, the possibility of development of the
complications decreases significantly. Training given to
hypertension patients plays an important role in increas-
ing patients’ medication adherence and reducing blood
pressure to normal levels. Controlling hypertension is
possible through team work. Therefore, all members
of the healthcare team are responsible for providing
full and exact information to the patients for having a
healthy lifestyle, having blood pressure values at normal
levels, using the medications regularly, and raising their
awareness. Giving health trainings to people before the
disease for the purpose of protecting from the disease
will decrease the incidence of hypertension disease.

Consequently, one of the most important factors in
following up and controlling hypertension is the pa-
tient’s adherence to treatment. For this purpose, it is
suggested to organize health education programs to
patients in primary health care institutions, to use
mass media to reach large masses while giving educa-
tion, make them to watch instructive videos in waiting
rooms and also to extend the studies conducted with
similar training programs.
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DERLEME / REVIEW

Kalsiyum Kanal Blokerlerinin Pleiotropik Etkileri

Pleiotropic Effects of Calcium Channel Blockers

Serife Canbolat', Kismet Esra Nurullahoglu Atalik?

! Numune Hastanesi; >Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Tibbi Farmakoloji Anabilim Daly, Konya, Tiirkiye

ABSTRACT

Calcium channel blockers are a group of drugs that commonly pre-
scribed to treat cardiovascular disorders such as; hypertension, an-
gina pectoris, peripheral vascular disorders and some arrhythmias.
Calcium channel blockers, particularly the newer, longer-acting
agents, are clearly effective in reducing elevated blood pressure with
minimal to modest adverse effect profiles, therefore they are used
extensively. These drugs reduce the amount of calcium entering cells
of the heart and blood vessel walls, and they cause vasodilatation es-
pecially in arterioles. These drugs commonly block L-type of voltage-
gated calcium channels. Recent studies have shown that some cal-
cium channel blockers also bind to N- and T-type channels. N-type
channels are located in high amounts at the presynaptic terminals of
neurons. T-type calcium channels known to be present in cardiac
and smooth muscle, and also in many neuronal cells in the central
nervous system. Blockage of these two types of channels leads to
decreased glomerular capillary pressures, stabilization of the renin-
angiotensin-aldosterone system, and sympathetic nervous system.
As a result, especially new generation of calcium channel blockers
have effects that are defined as pleiotropic effects, such as reno-pro-
tective, vascular endothelial protective and cardio-protective effects.

Key words: calcium; blocker; pleiotropic effects

OZET

Kalsiyum kanal blokerleri, hipertansiyon, angina, periferik vaskuler
bozukluklar ve bazi aritmiler gibi kardiyovaskuler hastaliklarin tedavi-
sinde yaygin olarak kullanilan bir ila¢ grubudur. Kalsiyum kanal blo-
kerlerinden 6zellikle daha yeni, daha uzun etkili olanlar, daha dlisik
yan etki profilleri ile hipertansiyon tedavisinde oldukca etkilidir. Bu
ilaglar, damar diiz kasi ve kalp hlicrelerinde, sitoplazma membra-
nindaki voltaj-bagimii kalsiyum kanallarina veya reseptériere yiiksek
afinite ile baglanarak kalsiyum girisini azaltirlar, ézellikle arteriyollerde
diiz kaslan gevseterek gliclii vazodilatasyon yapariar. Voltaj-bagimli
kalsiyum kanallarinin cogunlukla L-tipine baglanirlar. Yakin zaman-
da yapilan calismalar, bazi kalsiyum kanal blokerlerinin N- ve T-tipi
kanallara da baglandigini géstermistir. Bunlardan N-tipi kanallar
sempatik sinir uclarinda, T-tipi kanallar ise kardiyak sinus nodu ile
afferent ve efferent arteriyollerde bulunur. Bu iki tip kanalin blokaji,
glomertiler kapiller basincin azalmasina, renin-anjiotensin-aldoste-
ron sisteminin ve sempatik sinir sisteminin stabilizasyonuna neden
olur. Sonucta, ézellikle yeni jenerasyon kalsiyum kanal blokerleri, re-
noprotektif, vaskiiler endotel koruyucu etki ve kardiyoprotektif etkiler
gibi pleiotropik etkiler olarak tanimlananan etkilere sahiptirler.

Anahtar kelimeler: kalsiyum; blokdr; pleiotropik etkiler

Giris

Hiicre icindeki kalsiyum iyonlar1 kasilma, salgilama
ve noral etkiler gibi fizyolojik olaylarin diizenlenme-
sinden sorumludur. Kalsiyum iyonlarinin, kendine
ozgi kanallar araciligiyla hiicre icine girisi, damar diiz
kas1 ve kalp kasinda kasilmalara yol acarak kan basin-
cinin yitkselmesine neden oldugundan, bu iyonlarin
girisinin engellenmesi hipertansiyon, angina pekroris,
vazospazm, atriyal fibrilasyon, miyokardiyal iskemi,
periferik damar hastaliklari ve diger birok hastaligin
tedavisinde 6nemli bir yaklagimdir'~

Kalsiyum kanal blokerleri, néron ya da kas hiicrele-
ri gibi uyarilabilir hiicrelerde bulunan voltaj-bagimli
kalsiyum kanallarini kapatarak, hiicre digindan kalsi-
yumun girisini inhibe eder ve hiicre i¢i kalsiyum dii-
zeyini dugtrirler. Voltaj-bagimli kalsiyum kanallari,
kardiyak miyositler, diiz kas hiicreleri ve néronlarda
uyari-kasilma, uyari-ileti ve uyari-transkripsiyon ke-
nedinde 6nemli role sahiptir’. Bu ilaglar kimyasal ya-
pilarina gore, dihidropiridin (DHP) ler (nifedipin,
nikardipin, nimodipin), fenilalkilaminler (verapamil,
gallopamil) ve benzotiazepinler (diltiazem) seklinde
gruplandirilmiglardir. Voltaj-bagimli kalsiyum kanal-
larinda DHPler, fenilalkilaminler ve benzotiazepinler
i¢in ayr1 ve 6zgil baglanma yerlerinin varligr gésteril-
mistir®. Voltaj-bagimli kalsiyum kanallari, kardiyak
miyositler, diiz kas hiicreleri ve noronlar gibi uyarila-
bilir hiicrelerin membranlarinda bulunur ve istirahat
halindeki uyarilabilir hiicreye uygulanmasi gereken
voltajin bitytikligiine gore; diisiik voltajla aktive edilen
(LVA, low voltage activated) ve yiiksek voltajla aktive
edilen (HVA, high voltage activated) seklinde iki ana
gruba ayrilir’. Digiik voltajla aktive edilen kalsiyum
kanallar1 T-tipi kalsiyum kanallaridir. Bu kanallar ¢o-
gunlukla noronlarda olmak tizere, kardiyak miyositler,
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pacemaker hiicreleri, glia hiicreleri, fibroblastlar, oste-
oblastlar, retinal hiicreler ve adrenokortikal hiicrelerde
de varlig gosterilmistir. Bu tip kanallarin sistemik di-
zeyde inhibisyonu, lokal mikrosirkiilasyonun iyilesti-
rilmesi ve advers hormonal etkilerin azaltilmasina baglt
olarak uzun siireli organ korumasi saglar. Yiiksek vol-
tajla aktive edilen kalsiyum kanallari ise, L, N, P, Q ve
R alt tiplerinden olugur. N, P, Q ve R tipi kanallar sinir
sisteminde yaygin olarak bulunur®. Kardiyovaskiiler
sistemde, 6zellikle miyokard ve diiz kaslarda yaygin
olarak bulunan L tipi kalsiyum kanallari, kalp kasilma-
siny, sintis nodu fonksiyonunu ve vaskiiler tonusu regii-
le eder ve vaskiiler hastaliklarin tedavisinde farmako-
lojik hedef olarak tanimlanir. Sempatik ve santral sinir
sisteminde sinir uglarinda bulunan N tipi kanallar ise
norotransmitterlerin saliverilmesini diizenler’.

Yakin zamana kadar, L-tipi kanallar, DHP’lere duyar-
Ii kanallar olarak tanimlanirken®, bazi DHP bilesik-
lerin N-tipi kanallar1 da bloke ettigi gosterilmistir®.
Giiniimiizde nondihidropiridin olarak tanimlanan
fenilalkilaminler ve benzotiazepinler L-tipi kalsiyum
kanal blokerleri olarak tanimlanmaktadir. Uzun yillar-
dan beri, bu ti¢ grup kalsiyum kanal blokeri de hiper-
tansiyon tedavisinin temelini olugtursalar da, DHP tii-
revleri nondihidropiridin tiirevlerine kiyasla ¢ok daha
giiclii vazodilatér etki, nondihidropiridin tiirevleri de
daha belirgin negatif inotrop etkilidirler’. Bu grup ilag-
larin yan etkileri de yapilarina ve doza bagli olarak degi-
sir. Soyle ki; DHP tiirevi bilesikler kullanan hastalarin
%20-30’unda bag agrisi, bag donmesi, flushing ve ayak
bilegi 6demi goriiliirken', nondihidropiridin tiirevleri
(verapamil ve diltiazem) 6dem, konstipasyon ve siniis
bradikardisi yapabilirler'!. Ayrica DHP ve nondihidro-
piridin tirevleri uzun siire kullanildiginda dis etlerinde

hiperplazi yapabilirler'2.

Kalsiyum kanal blokerleri zaman igerisinde, doku se-
lektivitesi, uygulama siklig ve etki siiresi gibi farma-
kokinetik ve farmakodinamik 6zelliklerine gore “jene-
rasyon” olarak ayrilmiglardir. Yeni jenerasyon kalsiyum
kanal blokerleri, yakin zamanda gelistirilmis, daha li-
pofilik DHP tiirevleri olup bunlar, grubun prototipi
olan nifedipine kiyasla daha yiiksek vaskiiler segicilik,
daha yavag baglayan ve daha uzun siiren hipotansif et-
kiye sahiptirler. Giiniimiizde klinik olarak etkili dort
farkli jenerasyonda DHP tiirevi kalsiyum kanal blokeri
tanimlanmigtir. Birinci jenerasyonda yer alan nifedi-
pin ve nikardipinin hipertansiyona kargi kanitlanmig
etkileri olmasina kargin, bu ilaglarin etkilerinin hizl
baglamasi, kisa yar1 omiirlii olmalari ve baroreseptor
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aktivasyonu gibi bazi1 yan etkileri nedeniyle klinik kul-
lanimlarinda kisitlamaya gidilmigtir™. Nifedipine bagl
vazodilatasyonun ¢ok hizli gelismesi, renin salinimi
ve anjiotensin II (A-II) aracili sempatik uyarilar da bu
ilagla tedavi sirasinda, sempatik aktiviteyle ilgili yan et-
kilerin artmasina neden olur'*. Ikinci jenerasyon, yavas
salwverilen nifedipin, felodipin ve nikardipin ile daha
yeni kimyasallar olan benidipin, efonidipin, manidi-
pin, nilvadipin ve nitrendipin gibi preparatlardan olu-
sur. Yavag saliverilen gekilde, terapotik etki daha rahat
kontrol edilir ve baroreseptér aktivasyonu azalmig olur.
Benidipinle refleks tagikardi olugma riski, nifedipinin
yarsi kadardir. Ugiincii jenerasyon DHP’ler, amlodi-
pin, barnidipin ve azelnidipin olup, bunlar daha lipofi-
lik yapidadirlar, daha stabil bir farmakokinetik sergiler-
ler, ayrica daha uzun etki siireli, daha az kardiyoselekeif
olup kalp yetmezligi olan hastalarda daha iyi tolere
edilirler ve kronik bobrek yetmezligi olanlarda yarar-
lidirlar’>*¢. Dérdiincii jenerasyon DHPler, cilnidipin
(L/N-tipi kalsiyum kanal blokeri) ve lerkanidipin olup,
bunlar daha lipofilik yapidadirlar, etkileri daha uzun
stireli ve stabildir, yan tesirleri azdur, 6zellikle miyokard
iskemisi ve konjestif kalp yetmezliginde daha genis
terapotik spektruma sahiptirler'”. Cilnidipin, N-tipi
kalsiyum kanallarini diger blokerlere gore daha giiclia
inhibe eder. Lerkanidipin, lipofilik 6zelligi ve vaskiiler
selektivitesi ile uzun stireli antihipertansif etki gosterir,
sempatik aktivasyon ve refleks tagikardiyi inditkleme-
diginden ve negatif inotropik etkileri olmadigindan iyi
tolere edilir'®. Hiperkolesterolemik tavsanlarda yapilan
caligmalarda ilacin, aterosklerotik lezyonlar: geriletti-
gi'’, makrofajlarda kolesterol birikimini engelledigi®,
lipid ve glukoz metabolizmasi tizerinde olumlu etkileri
oldugu saptanmustir®’. Ilacin bir diger pleiotropik etkisi
de renal fonksiyonlari koruyucu etkisi olup, hipertansif
sicanlarda 12 haftalik lerkanidipin tedavisinin glome-
ril arteriyollerinde kalinlagma ve daralmay: azaltug:
bildirilmigtir. Lerkanidipin ayrica efferent arteriyolleri
genisleterek intraglomeriiler basinci da azaltr. Ilacin
ayrica mezengial hiicre proliferasyonunu azalttgy, en-
dotelinin etkisini inhibe ettigi, nitrik oksit (NO) sen-
tezini arttirarak vazodilatasyon olugturdugu ayrica ser-
best radikal olusumunu da azaltug: ¢esitli caligmalarda
gosterilmigtir®*,

Kalsiyum kanallarini bloke eden ilaglar, sistemik ve ko-
roner arter yataklarindaki diiz kaslar1 gevseterek vazo-
dilatasyon, koroner kan akiminda artig ve atim sonrasi
yitkte azalmaya yol acarlar. Kalsiyum kanal blokerleri,
ozellikle dihidropiridin yapisinda olmayan diltiazem
ve verapamil, negatif inotrop etki olugturur ve kardiyak



is yuikinii daha da azaltacak sekilde kalp atim hizini di-
surtirler. Dihidropiridin yapisinda olan nifedipin, am-
lodipin ve felodipin, damar diiz kasinda gevsemeye yol
acarak hipertansif ya da koroner vazospazmli olgularda
ozellikle yararli olurlar®. Prevalansinin yiiksek olmas:
ve yol agug hastalik riski artisina bagl olarak, hiper-
tansiyon biitiin diinyada en 6nemli saglik sorunlarin-
dan biri olup, mortalite risk faktorleri listesinin ilk sira-
sinda, hastalik yiikiine iligkin risk faktorleri arasinda da
tigtincti sirada yer almaktadir. Hipertansiyon gelismis
tilkelerdeki erigkin niifusun %20-50’sini etkilemekee-
dir* ve ¢ogu zaman da uzun vadeli ve yagam boyu te-
davi endikasyonu s6z konusudur”. Hipertansiyonda
kalsiyum kanal blokerleri hem baglangi¢ hem de idame
tedavisi olarak tercih edilebilir. Gintimiizde ozellik-
le yagli nifusun artmast hipertansiyon, koroner kalp
hastaliklar1 gibi bir¢ok kronik hastaligin mali a¢idan
onemini artirmigtir. Hipertansiyonun kalsiyum kanal
blokerleriyle aylik ortalama tedavi maliyetinin, anjiyo-
tensin donistiiriicti enzim inhibitorleriyle veya anjiyo-
tensin reseptor blokerleriyle yapilan tedaviye gore daha

uygun oldugu da bilinmektedir.

Birinci jenerasyon kalsiyum kanal blokérleri vazodi-
lator dozlarda kontraktilite, sinoatriyal otomatisite ve
atriyoventrikiiler iletim gibi kardiyak fonksiyonlar:
inhibe ederler®. Yavag kinetik ozellik yaninda vas-
kiiler secicilik de gosteren yeni jenerasyon ilaglardan
cilnidipin, sempatik sinir uglarindaki N-tipi kanallar:
da bloke ettiginden, periferik sempatik sinirlerden ka-
tekolamin salinimini baskilar, diger L-tipi kanal blo-
kerlerinden farkl: olarak, kan basincinda distise tepki
olarak, koroner sempatik hiperaktivite olusturmaz.
Esansiyel hipertansiyonlu hastalara uygulandiginda
cilnidipin, kardiyak sempatik agir1 aktiviteyi ve kan ba-
sincinda azalma ile olugan kalp hizindaki artig1 baskilar.
Cilnidipin ile tedavi edilen hastalarda pedal 6dem in-
sidansi, L-tipi kalsiyum kanallarini bloke eden amlodi-

pine kiyasla ¢cok daha azdir®.

Benidipin ve efonidipin gibi DHP tiirevleri, L-tipi kal-
siyum kanallarini bloke ederek olusan antihipertansif
etkilerinin yaninda, T-tipi kalsiyum kanallarini bloke
ederek de, A-II ve potasyumla indiiklenen aldosteron
salinimini inhibe ederler. Bu ozellik, A-II reseptor blo-
kerleri veya anjiyotensin dontgtiirtici enzim inhibitor-
leriyle birlikte hipertansiyonun kombine tedavisinde
yararhidir®'.

Sonugta, DHP grubundan olmayan diltiazem ve ve-
rapamilin sinoatrial ve atriyoventrikiiler nod tizerine

olan etkileri daha belirgin iken, DHP grubu blokerlerin
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vaskiiler etkileri 6n plandadir. Vaskiiler diiz kas hiicre-
lerinde, L-tipi kanallardan Ca** giriginin engellenmesi
ve NO salinimi araciligryla olugan vazodilatasyon, anti-
hipertansif etkinin temelini olugturmaktadir. Koroner
arter hastaliginin klinik yansimalarindan biri olan ka-
rarli angina pekroriste, kalsiyum kanal blokérlerinin et-
kili oldugu bilinmektedir. Antianginal etki, bu ilaglarin
periferik direnci diigtirmeleri, miyokartta negatip inot-
rop etki yapmalari ve sonugta miyokardin oksijen ih-
tiyacini azaltmalarina baglidir. Verapamil ve diltiazem,
koroner arter spazmina bagli ventrikiiler aritmilerin
tedavisinde giivenle kullanilmaktadir. Kalsiyum kanal
blokerlerinin 6zellikle de DHP grubunun, Raynaud
sendromunda ataklarin sikliginy, stiresini, agriy1 ve giig-
suzligl azaltmada etkili oldugu da bilinmektedir®.

Bu grup ilaglarin belirtilen kardiyovaskiiler etkilerin-
den bagka ¢esitli pleiotropik etkileri de vardir. Bunlar;

Endotel koruyucu etki: Dihidropiridin tiirevi bi-
lesikler, endotel hiicrelerinde eNOS aktivasyonu ve
ckspresyon artigt yaparlar®®. Hipertansiyona bagli ola-
rak gelisen endotel disfonksiyonunda da bu ajanlar,
oksidatif stresi azaltarak endotele bagli gevsemeyi dii-
zenlerler*. Tki farkli enantiyomerden olugan amlodipi-
nin, S enantiyomeri, L-tipi kalsiyum kanallarini bloke
ederken, R enantiyomeri, NO sentetazin aktivitesini
arttirarak NO iiretimini ve saliverilmesini artirir, diiz
kaslarda vazodilatasyon ve dokularda oksijenlenme-
nin artist sonucu vaskiiler hiicre yaglanmasini inhibe
eder®. Esansiyel hipertansiyonlu hastalarda yapilan
klinik ¢aligmalarda, nifedipinin plazma lipoperoksidaz
ve isoprostan diizeylerini azalttig1, plazma antioksidan
kapasitesini artturdigi ve NO biyoyararlanimini diizen-
ledigi gosterilmistir®. Ayrica diyabetik ve hipertansif
hastalarda, endotel hasarini ve oksidatif stresi gosteren
bazi parametrelerde barnidipin ve lerkanidipin diizel-
me yapmigtir’.

Antioksidan ve antiinflamatuvar etki: Rat aortunda
nifedipinin, vaskiiler diiz kas endotel hiicrelerinden
vaskiiler endoteliyal bityiime faktoriiniin (VEGF) sa-
linimint arttirarak siiperoksit dismutaz (SOD) salini-
mini stimiile ettigi ve artmig oksidatif stresi azalttig
gosterilmistir®®. Lerkanidipin de hipertansif hastalar-
da, plazma lipoperoksid, isoprostan, myeloperoksidaz,
malondialdehit gibi oksidatif stres belirteclerinin di-
zeylerini azalur®. Spirou ve arkadaglan® da esansiyel
hipertansiyonlu hastalarda, barnidipinin oksidatif stre-
sin 6nemli gostergelerinden olan, isoprostan diizeyle-
rini digtirdigint gozlemlemiglerdir. Vaskiiler infla-
masyon, aterosklerozun gelisiminde 6nemli rol oynar.
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Daha yeni ve uzun etkili dihidropiridin tiirevi azelni-
dipin, antioksidan bir mekanizma ile endotelyal infla-
matuar yanitlari, ayrica, vaskiiler diiz kas hiicrelerinin
migrasyon ve proliferasyonunu da inhibe etmektedir®’.

Antiaterosklerotik Etki: Bazi DHP tiirevi kalsiyum
kanal blokerleri antiinflamatuvar ya da antiaterosklero-
tik etkileriyle ateroskleroz gelisimini 6nlerler ve inme,
kardiyovaskiiler olay ve mortalite riskini dugtriirler.
Azelnidipin ile yapilan in vitro caligmalarda, atero-
genez ve plak stabilitesini kapsayan makrofaj fonksi-
yonlarini inhibe ettigi*?, lasidipinin, ¢esitli hayvan®
ve insan* modellerinde ateroskleroz gelisimini, nife-
dipinin de fare ve tavsan modellerinde aterosklerotik
degisiklikleri® azaltug bilinmektedir. Klinik ¢aligma-
larda azelnidipin ve amlodipinin koroner arter hasta-
lig1 olan kimselerde, koroner plak hacmini azalttigini
vurgulanmaktadir®.

Serebrovaskiiler Etki: Beyin, kan basincindaki ani
degisikliklere kargi serebral kan damarlarinda kasilma
ya da gevseme yaparak, serebral kan akimini ayarla-
yan otoregiilasyon kapasitesine sahiptir. Aragtirmalar,
santral sinir sisteminin emosyonel siire¢ i¢in 6nemli
olan limbik bolgesinde, yiiksek yogunlukta DHP bag-
layan noktalar oldugunu gostermektedir. Insanlarda,
ayrica fare, sican ve hiicre kiilttirt modellerinde yapi-
lan ¢aligmalarda, voltaj-bagimli kalsiyum kanallarinin
Parkinson hastaligi, Alzheimer hastaligi ve multipl
skleroz gibi ¢esitli nérolojik ve psikiyatrik bozukluk-
larda ve hatta agr1 olayinda 6nemli rolii oldugu goste-
rilmigtir”. Noronlarda N-tipi kanallar agr1 algilama-
sindan sorumlu sinir liflerinde yogun olarak bulunur.
Santral sinir sistemi, periferal noronlar ve sinir kas kav-
saginda yer alan s6z konusu kanallarin bloke edilmesi,
sinir iletimininde inhibisyon ve analjezi olugturur®.
Ziconotid, kronik agr1 tedavisinde intratekal uygulama
icin kullanilan N-tipi kalsiyum kanal blokeridir. Ilacin,
postoperatif hastalarda morfin titketimini azaltug: ve
agr1 skorlarini diigiirdiigii saptanmugeir®.

Kalsiyum kanal blokerleri, hipertansiyon veya mikro-
vaskiiler lezyonlara bagli kognitif fonksiyon bozuklukla-
rinda da olumlu etkilere sahiptir. Antihipertansif dozda
cilnidipin, rat fokal serebral iskemi modelinde infark
alanini azaltmaktadir®®. Nimodipin, anevrizmaya bagl
subaraknoid kanamali hastalarda damar diiz kas hiicrele-
rine Ca** girisini engelleyerek, vazospazmi onler. Azalan
serebral kan akimi ve iskemiye kargi toleransi artirarak
subaraknoid kanamada, serebral arter spazmu ile olusan
iskemik hasarin onlenmesi ve tedavisinde kullanilmak-
tadir’’. Alzheimer hastaliginda, patofizyolojik damar
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harabiyetinin varligi ve normal poptilasyona gore sereb-
rovaskiiler ve kardiyovaskiiler hastalik sikliginin artmug
olmasi ve korunmada kullanilan kalsiyum kanal bloker-
lerinin vaskiiloprotektif etkileriyle bu hastaligin sikligini
azaltugina dair bulgular mevcuttur™

Renal Etki: Bobrek yetmezligi olan hastalarda, renal
hastaligin progresyonuyla birlikte glomeriiler hiper-
tansiyon orani artmaktadir. Hipertansif hastalarda
affarent ve efferent arterlerde dilatasyonla glomeriiler
basinci disik tutmak 6nemlidir. Lerkanidipin, ilk t¢
jenerasyon DHP’lerden farkli olarak, bobrekte hem
afferent hem de efferent arteriyolleri dilate ettigin-
den, intraglomeriiler basing artisina neden olmaz, bu
nedenle kronik bobrek hastaligi olan hipertansiyon
hastalarinda tercih nedenidir®®. N tipi kanallar glome-
ritler basincin kontroliinde 6nemli olup, benidipin L-,
T-ve N-olmak tizere, her ti¢ kalsiyum kanalini da bloke
ederek renal protektif etki de gosterir. Ilag, tuza duyarlt
hipertansiyonda tstiinlitk kazandiran ditiretik etkiye
de sahiptir™.

Deri Hastaliklarinda Etkileri: Deri flap nekrozunun
onlenmesi ve tedavisini aragtirmak amaciyla sican ka-
rin duvarina yapilan deri flaplerinde, verapamil uygu-
lamasi sonucu daha az nekroz gelistigi gosterilmistir®.
Benzer sekilde, fare ve tavsanlarda olugturulan deney-
sel modellerde de deri flap nekrozunun 6nlenmesi i¢in
nifedipin, nitrendipin, nimodipin ve diltiazem topikal
veya sistemik olarak uygulanmig ve nekroz olusumun-
da azalma gozlenmigtir®. Pernio tedavisinde de nife-
dipinin olumlu etkilerini gosteren ¢ok sayida ¢aligma
bulunmaktadir®”.

Kalsiyum kanal blokerlerinin keloidler ve yanik tizerine
de etkileri aragtirilmig ve ilaglarin, ekstraselliiler matriks-
te kollajen depolanmasini 6nemli derecede azaltug: ve
farkli kollajenlerin ekspresyonunu inhibe ettigi bildiril-
mistir®®. Nifedipin, diltiazem, ve lasidipin, anal sfink-
ter tonusunu dugiirdiiklerinden kronik anal fisstirlerin
konservatif tedavisinde oral ve topikal kullanilabilir®.
Innocenti ve arkadaglari®® da, kas hiicrelerinde kronik
kasilmalarin 6nlenerek, kirigiklarin derinliginin azalabi-
lecegi hipotezi ile topikal %0,5 nifedipin kremi 64 kadin
hastada 90 giin siireyle uygulamuglar ve periokiiler kiri-
sikliklarin derinliginin azaldigini gozlemiglerdir.

Migren Tedavisi: T-tipi kanallar1 bloke eden fluna-
rizin, pek ¢ok caligmada tutarli antimigren etkinlik
gostermistir, Ilag halen grup icinde migren koruyucu
tedavide onerilecek tek ila¢ konumunda olup, lipo-
filik o6zelliginden dolayr kan beyin bariyerini geger,



yaritlanma 6mrii uzundur ve anti-migren etkisi en az iki
ayda belirginlesir. Flunarizin migren tedavisinde, beta
blokerlerin etkili olmadig: veya kontraendike oldugu
durumlarda, ikinci ajan olarak kullanilabilir®".

Depresyon Tedavisi: Kalsiyum iyonunun, nérotrans-
mitterlerin sentez ve saliniminda, néronal uyarinin
ve uzun doénem noéroplastik olaylarin diizenlenme-
sindeki rolti bilinmektedir. Duygulanim bozukluk-
larinin patofizyolojisinde hiicre i¢i Ca**’un roli, hi-
perkalseminin depresyonla iligkisi ve bipolar depresif
hastalarin trombosit ve lenfositlerinde hiicre ici Ca®*
diizeyinin artmig oldugu gésterilmistir. Depresyonlu
hastalarda beyin omurilik sivisinda Ca** duizeyinin,
yiiksek, manik hastalarda ise diisiik oldugu da tespit
edilmigtir®. Deneysel depresyon modellerinde, zo-
runlu ytiizme testinde ve diger 6grenilmis caresizlik
testlerinde DHP tiirevleriyle olumlu sonuglar alin-
mistir®. Bu ilaglarin, 6zellikle hipertansif depresif
yaslilarda ve depresyonla birlikte seyreden serebrovas-
kiiler hastalig1 olan olgularda ikili yarar saglayabilece-
gi disgtintilmekeedir®.

Epilepsi Tedavisi: Hiicre i¢ine agirt miktarda Ca?* iyo-
nu giriginin, epileptik aktivite olusumunda tetikleyici
rol oynadigi ve antiepileptik ajanlarin Ca** birikimi-
ne bagli depolarizasyon gibi, néronal fonksiyonlarin
bircogunu bloke ettigi gosterilmistir. In vitro ¢aligma-
larda, kalsiyum kanal blokajinin nébet olusumunu ve
yayihmini onledigi bildirilmigtir®. Kalsiyum kanal
blokerlerinden nifedipin, nimodipin ve amlodipi-
nin ¢esitli deneysel modellerde antikonviilsan etkileri
oldugu gosterilmis olup®, yakin zamanda da lerka-
nidipinin anlamli antikonviilsan etkisi oldugu goste-
rilmigtir. Ilacin farelerde kas koordinasyonunu ya da
lokomotor aktiviteyi etkilemedigi de kaydedilmistir.
Lerkanidipinin olumlu néroprotektif etkisi nedeniyle,
konviilsiyonlarin tedavisinde, potansiyel bir aday ola-
bilecegi vurgulanmakeadir®’.

Ozefagus Motilite Bozuklugu Uzerine Etkileri:
Ozefagusun primer motor bozuklugu olarak da bilinen
akalazya, difftiz 6zefagial spazm nutcracker 6zefagus ve
hipertansif alt 6zefagial sfinkter gibi hastaliklarda kal-
siyum kanal blokérleri diiz kas gevsetici olarak kulla-
nilmaktadir. Akalazyanin hafif vakalarinda nifedipin,
semptomatik tedavide yararli olabilir®.

Kanser Tedavisi: Losemi, melanoma, insiilinoma, re-
tinoblastoma, meme, kolon, prostat, ve over kanserin-
de T-tipi kalsiyum kanallar1 eksprese edilmis ve hayatta
kalma, ¢ogalma ve hiicre dongusiiniin ilerlemesinde
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anahtar rolii oynadiklari da gosterilmis olup®, yakin
gelecekte bu kanallar1 bloke eden ajanlar antikanser
ilaglar arasinda yer almalari olasidir.

Sonug olarak kalsiyum kanal blokerleri, kardiyovas-
kiiler sistem tizerine olan yaygin bilinen etkilerinden
bagka yukarida deginilen pleiotropik etkilere de sahip
bir ila¢ grubu olup, bu ilaglarin kardiyovaskiiler has-
taliklarda kullanimini optimize etmek icin pleiotro-
pik etkilerini anlamak 6nemlidir. Ozellikle yaslilarda
hipertansiyon, koroner kalp hastaligs, serebrovaskiiler
olaylar, kas iskelet problemleri, gonartroz, demans,
depresyon gibi kronik hastaliklarin prevalansinin art-
masi sonucunda yasl birey, giderek daha fazla sayida
ila¢ kullanmak durumunda kalmaktadir. Yagla birlik-
te hastalik orani ve bunlarin bir arada goriilme sik-
liklarinin artmasy, ilag kullanimini artiran en 6nemli
faktor olup, ¢oklu ila¢ kullanimi yaglida advers ilag
reaksiyonu olugma riskini de artirir. Giintimiizde tip
ve teknolojideki gelismelerin insanlarda yagam stire-
sini uzatmasi sonucunda, belirtilen ileri yag hastalik-
larinda artig ve beraberinde polifarmasi kaginilmaz
oldugundan, antihipertansif bir ilacin ayni zamanda
pleiotropik etkilerinin de olmasi ilag-ila¢ etkilegsmesi
sorununu ortadan kaldirabileceginden, klinik agidan
onemli bir dstinlikeir.

Cikar Catismasi
Calismada herhangi bir ¢ikar ¢atigmast yokeur.

Finansal Gikar Gakismasi
Calismada herhangi bir finansal ¢ikar cakigmasi yokeur.
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OLGU SUNUMU / CASE REPORT

Pleomorphic Adenoma of the Cheek: Case Report of a

Relatively Rare Localization

Yanak Pleomorfik Adenomu: Nadir Yerlesimli Bir Olgu Sunumu

idris Gildir

Department of Ear, Nose and Throat Diseases, Karaman State Hospital, Karaman, Turkey

ABSTRACT

The pleomorphic adenoma is a tumor of epithelial origin. This
tumor, which is also termed as ‘benign mixed tumor’, usually
originates from the minor or major salivary glands. Neoplasms
of the salivary glands are responsible for less than 1% of all
tumors and 3-5% of all head and neck tumors. Pleomorphic
adenoma (PA) is the most common tumor of the salivary gland.
While the majority of PAs originate from the parotid gland, a
small percentage are found in other regions. Treatment of pleo-
morphic adenoma is total surgical removal of the tumor. In
this case report, we present the diagnosis and treatment of an
80-year-old male with a pleomorphic adenoma, and discuss the
literature on this topic.

Key words: minor salivary tumor; pleomorphic adenoma; parotid gland

0ZET

Pleomorfik adenom epitelyal kékenli bir timdrddr. Selim mikst
timér olarak da adlandirilan bu timér, minér veya major ti-
kirik bezlerinden kaynagini almaktadir. Tikdriik bezlerinin ne-
oplazmlari tim timérlerin %1’inden azini, ayni zamanda tim
bas ve boyun timérlerinin %3-5’inden sorumludur. Pleomorfik
adenom tiikirik bezinin en yaygin timdriddr. Cogunluk pa-
rotis bezinden kaynaklanirken, sadece klglk bir ylizdesi diger
bdélgelerde ortaya cikar. Pleomorfik adenom’un tedavisi cerrahi
olarak tiimérin cikartiimasidir. Biz 80 yasindaki erkek bir pleo-
morfik adenom olgusunu takdim ettik ve bu baglamda iyi huylu
mindr tlikdrik bezi tiamdrlerini literatir cercevesinde gbézden
gecirdik.

Anahtar kelimeler: mindr tiikiiriik bezi tiimdrleri; pleomorfik adenom;
parotis bezi

Introduction

Pleomorphic adenoma (PA) is the most common be-
nign salivary gland tumor in both children and adults.
It accounts for approximately 3—10% of all head and
neck neoplasms'. In most series, PA represents up to
45-75% of all salivary gland neoplasms® These tumors
usually occur around 40-60 years of age and 85% of the
tumors are located in the parotid gland and generally
in the superficial lobe. When the pleomorphic adeno-
mas of the minor salivary glands are evaluated, 65%
are found to be located on the hard palate, 15% on the
cheek, and 10% are distributed between the tongue,
base of the oral cavity, and also several other very rare
regions. Approximately 3% of pleomorphic adenomas
undergo malignant degeneration, the rest remain be-
nign. Histologically, despite having an epithelial origin,
various different cell types are observed in cases of PA
due to their differentiation characteristics®. Treatment
options vary according to the location of the tumor;
however, complete removal of the tumor as a single
block along with its capsule is of the essence in all proce-
dures. Although pleomorphic adenoma of the cheek is
relatively rare, it should be considered in the differential
diagnosis of tumors located in this region. We hereby
present a case with a PA located on the cheek and dis-
cuss current literature on the diagnosis and treatment
approaches to minor salivary gland tumors.

Case Report

An 80-year-old male patient applied to our out-
patient clinic complaining from a slowly growing
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Figure 1. Image of the encapsulated mass located in the left maxillary region, 7x5 cm in size, causing
skin displacement and noninvasive to the surrounding tissues.

painless swelling in the left cheek region. Patient histo-
ry revealed that the mass had been growing slowly for 5
years, but it had only recently begun to cause regional
pain. During this period, he had received various medi-
cal treatments but none had alleviated his complaints.
In the clinical examination, a subcutaneous solid mass
with extraoral expansion on the left cheek region was
determined. It did not cause pain with palpation. Other
otolaryngological examination was unremarkable. In
systemic examination, the patient was found to have
left-side hemiplegia due to a previous cerebrovascular
event (CVE). No pathological findings were found
in routine laboratory examinations. Ultrasonography
(USG) examination showed a well-circumscribed
solid mass in the left cheek region, while contrast-en-
hanced magnetic resonance imaging (MRI), revealed
a 4.6x3.1 cm sized mass located in the left maxillary
region, between the subcutaneous and posterior mas-
seter muscle, pushing the masseter muscle slightly to-
wards the posterior. It was hypointense in T1, hetero-
genic hypointense in T2, and had cystic degenerated
areas in the central and peripheral regions. The mass
was encapsulated, lobulated, well-circumscribed and
non-invasive to surrounding tissues (Figure 1). As a
result of these findings, surgical excision was planned
with a preliminary diagnosis of benign salivary gland

tumor. Written informed consent form was obtained
from the patient.

As the patient was not suitable for general anesthesia in
his current state, the patient’s consent was obtained and
the operation was performed under local anesthesia.
The extraoral route was preferred for better exposure
considering the size of the tumor and the patient’s age.
A horizontal incision was made on the skin consider-
ing the facial nerve branches. Following the skin inci-
sion, the capsulated, lobulated and well-circumscribed
tumor, which started subcutaneously and slightly dis-
placed the masseter muscle, was completely removed
along with its capsule (Figure 2). There was no compli-
cation during the operation and postoperative period.
No recurrence was detected in 6 months follow-up.
The follow-up period was 24 months in total.

Histopathological Findings

Macroscopically; the mass was 5x4x3 cm in size, lobu-
lated, encapsulated and had hard consistency. When
sliced, it was observed that the cross-sectional face
was of greyish white color, diffuse and had a homoge-
neous appearance. Hemotoxylin Eosin (H.E) staining
showed that the tumor cells were oval shaped, included
vesicular nucleus and eosinophilic cytoplasm and did
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Figure 2. Macroscopic view of extracted material, 5x4x3 cm size lobular mass.

not show atypia or mitosis. The tumor was determined
to be myxoid, had hyaline deposits, small areas of cystic
degeneration and wide areas of cartilage.

Discussion

Pleomorphic adenom is the most common salivary
gland tumor affecting the major and minor salivary
glands. The parotid gland is the most common oc-
currence site of PA, with the majority of cases located
in the superficial lobe. Occurrence rate of these tu-
mors in minor salivary glands is approximately 8%".
Pleomorphic adenoma is a mixed type benign tumor
and its etiology is not exactly known. Genetic studies
have identified aberrations and clonal chromosomal
anomalies at 8q12 and 12q15 in pleomorphic adeno-
mas’. In another etiological study, it was said that sim-
ian virus (SV40) may play a causal role in the develop-

ment of pleomorphic adenoma®.

Although PA may develop in all age groups, it is of-
ten seen in middle-aged and advanced-age patients.
Pleomorphic adenomas are tumors that are painless,
solid, lobular, slow growing, encapsulated tumors
which are non-invasive to the surrounding tissues.
Rarely, pleomorphic adenomas of the minor salivary
gland may be without a capsule’. In our case, the tumor
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was localized in the left cheek, painless and had a hard-
rubber-like consistency when palpated. Other find-
ings, such as facial paralysis due to tumor pressure and
color changes of the hard palate can be seen. However,
these findings were not present in our patient.

In diagnosis; anamnesis, physical examination, radio-
logical examinations and FNAB (fine needle aspira-
tion biopsy) are known to play important roles. In
some cases, the tumor can be totally removed without
FNAB. In our case, we also preferred the direct exci-
sional biopsy method without performing FNAB;
an approach which has been reported in the litera-
ture®. Depending on the localization, ultrasonogra-
phy (USG), CT (Computerized Tomography) and
MRI can be used as imaging methods. Imaging with
CT is usually preferred in order to determine whether
there is bone involvement. In our case, we used USG
and contrast-enhanced MRI as radiological diagnostic
materials. In differential diagnosis, conditions such as,
buccal abscess, dermoid cyst, sebaceous cyst, neurofi-
broma, lipoma, mucoepidermoid carcinoma and low
grade polymorphic adenocarcinoma, should be con-

sidered and excluded’.

Although the risk of malignant transformation is low
in pleomorphic adenoma, this possibility is higher



in patients with PA in the minor salivary glands. The
risk of malignant transformation is reported to be
1.6% in tumors that have developed within 5 years,
while this value is increased to 9.4% for tumors older
than 15 years®. If PA is ignored, it can reach extreme-
ly large sizes and may undergo malignant changes.
Clinical findings that suggest malign transformation
of a benign PA are: pain, increased mass size and fa-
cial paralysis.

The ideal treatment approach is complete removal of
the tumor along with its capsule, and to perform long
term follow-up as malignant transformation is of con-
cern in such cases. The surgery can be done with exter-
nal approaches as well as through the oral cavity. This
choice may vary depending on the communication be-
tween the physician and the patient, aesthetic concerns
and the location of the tumor. We preferred external
approach because of the patient’s age and the size and
location of the tumor. We did not detect recurrence in
our 2-year follow-up. Recurrence has been reported to
occur due to inadequate excision and capsule injury.
The recurrence rate of PA has been reported in the
literature to range between 2 and 44%. Extensions of
the tumor-called pseudopods-are also thought to play
arole in recurrence. As they are resistant to irradiation,
radiotherapy is contraindicated’.

Facial nerve injury is the most important and prob-
lematic complication of this surgery. Although this
complication occurs mostly in parotid surgery, the
branches of the facial nerve may be subject to injury
during submandibular and buccal surgeries. In the cur-
rent case, no malignant transformations or complica-

tions had developed.
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Conclusion
Pleomorphic adenoma of the cheek should be includ-

ed in the differential diagnosis of masses in this region.
It is also important to be aware that facial nerve injury
is of concern when the size and location of the PA war-
rants a higher degree of excision and/or manipulation.
Patients should be monitored for the risk of recur-
rence and malignant transformation with long-term

follow-up.
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