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Multimodal Analgesia for Perioperative Pain Management

Perioperatif Agri Yonetiminde Multimodal Analjezi

©® Fatma Candan Yerebakan, ® Fatih Kurt, ® Kutluhan Cinbay, ® Neslihan Alkis

Ankara Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Ankara, Tiirkiye

Abstract

Postoperative pain is an important problem which is a common condition in patients and can become chronic if left untreated. Ineffective pain
management in the postoperative period may increase stress response and may cause vital changes on endocrine, respiratory, cardiovascular,
gastrointestinal, and musculoskeletal systems and patient psychology. Side effects from the use of high-dose medication for pain management also
increases complications. Multimodal analgesia applications aim to reduce the side effects that may occur with the use of high doses of a single
agent by creating additive or synergistic effects by using analgesics with different mechanisms of action together. Therefore, protocols have been
developed that aim to minimize complications, eliminate pain, accelerate recovery, encourage early ambulation and thus reduce the length of
hospital stay. These include the Enhanced Recovery After Surgery protocols, which include multimodal analgesia and procedure-specific protocols.
The aim of this review is to highlight the most optimal patient and procedure-specific perioperative pain management strategies in the light of
available evidence.

Keywords: Postoperative pain, multimodal analgesia, ERAS, procedure-specific postoperative pain management

Postoperatif agri, hastalarda yaygin olarak goriilen ve tedavi edilmedigi takdirde kroniklesebilen énemli bir sorundur. Postoperatif dénemdeki etkisiz
agn kontroli, stres cevabi artirip endokrin, solunum, kardiyovaskiiler, gastrointestinal, kas iskelet sistemleri bozukluklarina ve hasta psikolojisi
lizerinde onemli degisikliklere yol agmaktadir. Agri kontroliinde ylksek doz ila¢c kullanimindan kaynaklanan yan etkiler de komplikasyonlari
artirmaktadir. Multimodal analjezi uygulamalari farkli etki mekanizmalarina sahip analjeziklerin birlikte kullanimiyla additif veya sinerjistik etki
olusturarak, tek ajanin yiksek doz kullanimiyla olusabilecek yan etkileri azaltmayr amaclar. Bu baglamda komplikasyonlarini en aza indirmeyi,
agriy! ortadan kaldirmayi, iyilesmeyi hizlandirmayi, erken ambulasyona tesvik etmeyi ve bdylece hastanede kalis siiresini azaltmayl amaclayan
protokoller gelistirilmistir. Multimodal analjezi uygulamalarini iceren Cerrahi Sonrasi Hizlandirilmis lyilesme protokolleri ve prosediir spesifik
protokoller bunlardan bazilaridir. Bu derlemenin amaci mevcut kanitlar 1siginda hasta ve prosediir spesifik olarak en optimal perioperatif agn
yonetimi stratejilerini vurgulamaktir.

Anahtar Kelimeler: Postoperatif agri, multimodal analjezi, ERAS, prosediir spesifik postoperatif agri ydnetimi

condition”. According to the World Health Organization,

it can be classified according to anatomical, etiological,

pathophysiological characteristics or duration. To perceive pain,
Definition and Mechanism of Pain some complex physiological events occur, these events together
The International Association for the Study of Pain defines are called nociception and consist of four stages: transduction,

pain as "the sensory and emotional experience associated transmission, modulation and perception (Figure 1).

with actual or potential tissue damage or a similar unpleasant

Introduction
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Transduction is the conversion of a nociceptive stimulus
into an electrical signal at sensory nerve endings. Transmission
involves the transport of the nociceptive impulse from
the peripherals to the center through the nervous system.
Modulation is the alteration of nociceptive information by
endogenous mechanisms; amplifying, reducing, or blocking the
initial signal. Perception reflects the effects of the nociceptive
information on the psychological state, the emotional and
physical experience of pain shaped by previous pain experiences.

Acute Postoperative Pain

Acute postoperative pain is a type of pain that develops in
a patient who has undergone surgery as a result of previous
illness, surgical intervention or both. If adequate analgesia is
not provided, 10-15% of acute postoperative pain can turn
into chronic pain (1). There are some predisposing factors for
the development of chronic pain. These factors include young
age, female gender, smoking history, depression, anxiety,
sleeping disorders, negative affect, presence of preoperative
pain, preoperative analgesic use and type/duration of surgery.
Although it varies according to the type of surgery, it can turn
into chronic pain in up to 80% after amputation surgery and
up to 60% after mastectomy and inguinal hernia operations.
In addition, a range of pathophysiologic responses involving
various systems develop with acute pain in the postoperative

Central Perception

Cortex

e——— Thalamus

period. In the cardiovascular system, tachycardia, hypertension,
increased myocardial oxygen consumption, increased risk of
myocardial infarction, deep vein thrombosis may be seen.
Decreased motility in the gastrointestinal system and urinary
retention may be observed. Musculoskeletal spasms and
immobility may be observed. In the neuroendocrine system,
catecholamine, cortisol and insulin levels may increase and
psychologically anxiety, fear and sleep disturbance may be
observed. Especially in patients undergoing thoracic and upper
abdominal surgery, inability to excrete secretions, atelectasis,
hypoxemia and susceptibility to infection can be seen as a result
of inability to use effective respiratory muscles due to pain.
Therefore, pain relief is very important in terms of prevention
of chronic pain development, reduction of metabolic and
stress response, reduction of thromboembolic complications,
preservation of cognitive functions, early mobilization and
rehabilitation, reduction of hospital stay and cost. Furthermore,
it has important effects on the patient outcomes and quality
of life (2).

Pain Assessment Scales

When evaluating postoperative pain, the pain characteristics
should be questioned in detail and pain intensity should
be objectively evaluated with appropriate pain scales. It's
important to ask about the characteristics of pain; the onset

Inhibitory mediators: opioid peptides,
norepinephrine, glycine, and GABA

Spinothalamic tract

e—— Brain stem

Dorsal root

Transmission

Spinal cord

Descending inhibitory pathway

+—— Dorsal root ganglion

T~ Conduction

Nociceptor Peripheral Stimulus

Signal transduction

Peripheral nerve

Figure 1: The pain pathway indicating the four processes involved in nociception: transduction, transmission, modulation and perception
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pattern, location and radiation, texture, intensity, and duration,
pain-relieving or aggravating factors, associated symptoms, and
the effectiveness to previous pain treatments are important.
Pain scales commonly used to assess the severity of pain include
the visual analog scale, the numerical rating scale-11, the verbal
pain intensity scale and the FACES scale (which is more suitable
for children) (Figure 2).

Postoperative Pain and Multimodal

Analgesia

Management

Multimodal analgesia is the use of multiple analgesics and
adjuvants together that offer pain relief through different
mechanisms. When compared to using a single agent, it results
in lower doses, better analgesia, reduced opioid requirements
and fewer side effects. While an agent is providing peripheral
desensitization, the other should provide central desensitization.
The combined agents should produce a synergistic or additive
effect.

Recent clinical data suggest that a paradoxical response to
opioids may develop, that opioid-taking patients may actually
become more sensitive to painful stimuli and thus result in
hyperalgesia instead of analgesia. This phenomenon, known
as opioid-induced hyperalgesia (OIH), is probably caused by
up-regulation of the pro-nociceptive pathways within the
central and peripheral nervous systems. Although hyperalgesia
is traditionally associated with chronic pain, acute OIH may
occur after intraoperative or postoperative administration of
high doses of potent opioids. As a result, despite an increase in
postoperative opioid use, it can cause paradoxically increased
postoperative pain (3,4).

When considering the pharmacologic agents used in
multimodal analgesia; paracetamol, whilst forming the basis, is
the safest and most cost-effective non-opioid analgesic that
inhibits central and partially peripheral prostaglandin synthesis.

Non-steroidal anti-inflammatory drugs (NSAIDs) act by inhibiting
the cyclo-oxygenase enzyme and prostaglandin synthesis. They
provide effective analgesia in mild to moderate pain and can be
used as an adjunct to opioids in the treatment of more severe
pain. NSAIDs and cyclooxygenase (COX) inhibitors have been
shown to have equivalent analgesic efficacy after minor and
major surgery. There is evidence to support that COX inhibitors
are a better option for perioperative pain management due to
reduced Gl side effects and lack of antiplatelet activity (5).

Gabapentinoids act by inhibiting voltage-gated calcium
channels. They are antiepileptic drugs that are often used as a
treatment for chronic and neuropathic pain. There are reports
of their use in breast, prostate and vertebral surgery as part
of a multimodal analgesia regimen (6). Alpha-2 agonists act by
stimulation of alpha-2 receptors in the dorsal horn of the spinal
cord and attenuation of nociceptive signals. Alpha-2 agonists
have come to the fore especially in bariatric surgery due to
decreased opioid consumption and related side effects, although
evidence regarding optimal dose regimens and postoperative
use is insufficient (7). Ketamine acts by antagonizing N-methyl-
D-aspartate (NMDA) receptors in the brain and spinal cord.
IV infusions at subanesthetic doses (<1 mg/kg) show anti-
hyperalgesic and anti-allodynic effects. It may be preferred
in patients with obstructive sleep apnea and opioid tolerance.
Tramadol is a weak-acting synthetic opioid that acts through
inhibition of serotonin and norepinephrine reuptake and
activation of central u-opioid receptors.

Magnesium acts through inhibition of glutamatergic
synapses by upregulation of voltage-dependent Na+, K+, and
Ca2+ channels and by blocking NMDA receptors. It can be used
in multimodal analgesia regimens at 50 mg/kg bolus doses
followed by 8 mg/kg/h infusion (8).

VERBAL PAIN INTENSITY SCALE

VISUAL ANALOG SCALE(VAS)

| T T I T |

NO MILD MODERATE SEVERE VERY
PAIN PAIN PAIN PAIN SEVERE POSSIBLE
PAIN PAIN

POSSIBLE

0-10 NUMERIC PAIN RATING SCALE

MODERATE SEVERE

FACES SCALE

LY

No Hurt Hurts Hurts Hurts Hurts Hurts
Little Bit  Little More Even More Whole Lot  Worst

Figure 2: Examples of pain assesment tools
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Lidocaine is an amide type local anesthetic with analgesic,
anti-inflammatory and anti-hyperalgesic properties. It acts by
inhibition of glutamatergic synapses and Na+ channel blockade
by blocking NMDA receptors. It is available as 1-2 mg/kg IV bolus
followed by 1-2 mg/kg/h continuous iv infusion continuing
up to 24-48 hours postoperatively. Studies have shown
that lidocaine infusions have analgesic efficacy equivalent
to epidural analgesia in patients undergoing cytoreductive
surgery-hyperthermic intraperitoneal chemotherapy with open
abdominal surgery (9).

In addition to these applications, neuraxial blocks,
peripheral nerve blocks and wound infiltrations including local
anesthetic drug applications are included. Plane blocks such as
trans-abdominal plane block, serratus plane block, quadratus
lumborum block, erector spinae plane block, pectoral nerve
block can be used for thoracic surgery, breast surgery and
abdominal surgery. Thoracic epidural analgesia is the gold
standard method of analgesia in patients undergoing open
colorectal and thoracic surgery. Quadratus lumborum block may
be an alternative to epidural analgesia as it provides somatic
and visceral analgesia between T4-L4. Spinal analgesia can be
administered as an adjunct to general anesthesia in laparoscopic
procedures using opioids, local anesthetics or a combination of
both agents. Intrathecal opioids act by blocking the transmission
of Substance-P.

ERAS and Procedure Specific Postoperative Pain
Management

ERAS is a brand of good clinical practices that is used to
describe the concept of multimodal perioperative interventions
to improve postoperative outcomes. Procedure Specific
Postoperative Pain Management (PROSPECT) is an organization
with pragmatic recommendations for an evidence-based,
procedure-specific pain control methods, covering preoperative,
intraoperative and postoperative periods and including
implementation recommendations that are compatible with
ERAS protocols. The preoperative evaluation of PROSPECT
includes assessing preoperative pain, opioid use, previous
bad experience, inappropriate expectations of the patient,
level of anxiety about the surgical outcome, psychological
status, and functional pain status. It then includes patient
preparation, education, information and control of current pain.
Recommendations are based on many evidence-based studies
specific to different surgeries.

PROSPECT recommendations for some of the common
surgical practices are listed as follows; craniotomy includes
preoperative and intraoperative paracetamol, non-steroidal
anti-inflammatory agents, scalp block, incision site infiltration
and IV dexmedetomidine infusion. In the postoperative period,
paracetamol, non-steroidal anti-inflammatory agents and
opioids as rescue analgesics are available. Gabapentinoids, IV

magnesium, and IV lidocaine infusions are not recommended
due to lack of sufficient studies (10).

Sternotomy includes preoperative and intraoperative
paracetamol, NSAIDs, dexmedetomidine and magnesium
infusion as an adjunct especially when basic analgesics are
not available, parasternal block or surgical wound infiltration.
Non-pharmacologic therapies such as music and massage are
also recommended in addition to pharmacologic treatment.
Postoperative paracetamol, NSAIDs and opioids as rescue
analgesics are available. Non-recommended applications
include COX inhibitors, gabapentinoids, iv ketamine, IV lidocaine,
epidural analgesia and intrathecal opioids (11). In open-heart
surgery, studies have shown that the combination of erector
spinae plane (ESP) and superficial parasternal intercostal
plane blocks reduces patients' pain scores and the need for
postoperative morphine (12).

Cesarean section includes preoperative intrathecal long-
acting opioid or epidural long-acting opioids and oral
paracetamol. After delivery, intraoperative IV paracetamol,
NSAIDs, IV dexamethasone, local wound site infiltrations and
regional anesthesia techniques [transversus abdominis plane
(TAP) block, ESP block, quadratus lumborum block (QLB)]
are recommended if intrathecal morphine was not used.
Postoperative oral or intravenous paracetamol, NSAIDs and
opioids are recommended as a last-line rescue analgesic if
other analgesics have not been used. TENS, Joel-Cohen incision
as a surgical technique, non-closure of the peritoneum, and
abdominal corsets are also among the current recommendations.
Gabapentinoids, IV ketamine, dexmedetomidine and patient-
controlled epidural analgesia are not recommended (13).

In patients undergoing elective cesarean section under spinal
anesthesia without intrathecal morphine, compared with TAP
block, ESP block provides more effective pain relief, has a longer
duration of analgesic effect, prolongs the time to first analgesic
requirement, is associated with less tramadol consumption. In
another study with QLB and ESP block (ESPB), both QLB and
ESPB were shown to provide superior analgesia and quality of
recovery compared to standard care (14,15).

Video-assisted thoracoscopic surgery (VATS); intraoperative
parol and NSAIDs are recommended, although the strength
of recommendation is not as high as in other operations.
Postoperative paracetamol, NSAIDs, COX inhibitors, and rescue
opioids are also recommended at lower levels. Among the regional
analgesia techniques, paravertebral block (PVB), ESPB and serratus
anterior plane block (SAPB) are recommended as single injection
or continuous infusion with catheter technique (16).

SAPB and PVB are well known to reduce pain levels after
VATS. The combination of SABP + PVB has been shown to be
beneficial for better pain management in VATS compared to
SABP or PVB alone (17).
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Complex vertebral surgery includes preoperative and
intraoperative NSAIDs, COX inhibitors and iv ketamine infusion.
NSAIDs and COX inhibitors continue to be recommended in the
postoperative period. Although paracetamol is recommended at
all stages, the strength of recommendation is not as high as in
other surgical procedures. Practices that are not recommended
due to limited evidence specific to this procedure include
erector spina plane block, iv lidocaine, dexmedetomidine
infusion, epidural and intrathecal opioid applications. Although
gabapentinoids are not recommended in prospectus data due to
their side effect profile, recent publications support the use of
perioperative gabapentinoids in vertebral surgery (18).

In a study investigating the effects of analgesic agents
administered in vertebral surgeries using intra-operative
neuromonitoring, it was observed that high doses of ketamine,
dexmedetomidine and lidocaine given as infusion decreased
intraoperative neurophysiological monitoring signal quality,
while the effects of magnesium, gabapentinoids and methadone
could not be measured due to the lack of clinical data (19).

Oncologic breast surgery includes preoperative and
intraoperative use of non-steroidal anti-inflammatory agents
and gabapentinoids, especially paracetamol and dexamethasone.
In addition, regional techniques are recommended and
paravertebral plane block is the first choice. In cases without
axillary lymph node excision, the use of pectoralis plane block
is recommended. Postoperative recommendations include
paracetamol, non-steroidal anti-inflammatory agents, COX
inhibitors, but rescue opioid analgesia and continuous analgesia
through the catheter is recommended if a PVB catheter is
available (20). Reduced pain scores and decreased incidence
of chronic pain were also observed in patients undergoing
oncologic breast surgery who underwent a combination of
serratus and pectointercostal plane block (21,22).

In conclusion, in the light of all these data, it is emphasized
that post-operative pain management of each procedure must
be patient centered. First of all, it is of great importance to
recognize pain well and to provide effective treatment in line
with multimodal analgesia methods and procedure-specific
applications. It should be realized that dynamic postoperative
pain control and management can provide early recovery, early
ambulation, early rehabilitation and early discharge, as well as
preventing the negative effects of inappropriate pain control
such as increased complications, chronic pain and prolonged
hospital stay.
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Yiiksek Siikroz Diyeti ile Beslenen Farelerde Cinsiyete Bagh QT
Uzamasi

Gender Specific QT Prolongation in High-Sucrose Fed Mice
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Amac: insiilin direnci ve buna bagli olarak gelisen metabolik sinyallerdeki azalmalar, kalp yetmezliginin gelismesinde 6nemli bir faktér olarak
ortaya cikmaktadir. Ozellikle artan obezite, kardiyorenal metabolik sendrom ve yaslanan niifusumuzdaki epidemik artis nedeniyle daha fazla 6nem
kazanmaktadir. Calismamizin amacini metabolik sendromun en énemli bileseni olan insiilin direncinde QT uzamasinin cinsiyete bagli karsilastirmah
olarak degerlendirilmesi olusturmaktadir.

Gereg ve Yontem: Calismamizda 8 haftalik Balb/c cinsi disi ve erkek fareler kullanilmistir. Fareler 14 hafta boyunca standart kemirgen yemi ve
yiiksek siikroz iceren (%32; w/v) musluk suyu ile beslenerek instilin direnci modeli olusturulmustur. Kontrol gruplarindaki hayvanlar ise standart
kemirgen yemi ve musluk suyu ile beslenmistir. Kontrol ve yiiksek siikroz diyeti ile beslenen erkek ve disi farelerde viicut agirliklari, aglik kan glikoz
duzeyleri, oral glikoz tolerans testi kullanilarak instilin direnci, yem ve sivi tiiketimleri ile elektrokardiyografik (EKG) parametreleri 6l¢tlmustiir.

Bulgular: Calismamizda 14 hafta boyunca icme suyu olarak %32'lik siikroz ¢ozeltisi tiiketen erkek farelerde aglik kan sekeri diizeyinin arttigr ve
insilin direncinin gelistigi gozlenirken disi farelerde bir degisim gdzlenmemistir. Elde edilen sonuclarda hem disi hem de erkek farelerde yem tiiketimi
deney siiresince azalirken viicut agirhklari degismemistir. Haftalk sivi tiiketimleri ise erkek farelerde degismezken disilerde artmistir. Ayni zamanda
haftalik kalori aiminin da siikroz gruplarinda iki cinsiyette de kontrole gdre anlamli diizeyde arttigi gdzlenmistir. EKG parametreleri incelendiginde
erkek farelerde kontrole gore bir degisim goriilmezken, metabolik agidan bozulma gériilmeyen disi farelerde QT uzamasi gézlenmistir.

Sonuc: Elde edilen sonuglarda insiilin direnci gozlenen erkek farelerde, EKG parametrelerinde bir degisim gdzlenmezken metabolik acidan bozulma
gorilmeyen disi farelerde QT uzamasi goriilmesi, disi farelerin metabolik degisim goriilmeksizin seker tiiketimi nedeniyle gerceklesen QT uzamasina
karsi daha hassas oldugunu dustlindiirmektedir.

Anahtar Kelimeler: Fare, cinsiyet farki, metabolik sendrom, siikroz, insiilin direnci, uzun-QT

Abstract

Objectives: The increase in insulin resistance and its impact on cardiac insulin metabolic signaling is becoming a significant contributor to heart
failure, especially given the escalating rates of obesity, cardiorenal metabolic syndrome, and our aging population. Our study aims to comparatively
evaluate the development of insulin resistance and the occurrence of QT lengthening depending on gender.

Materials and Methods: In our study, 8-week-old Balb/c female and male mice were used. An insulin resistant model was induced by feeding
mice with standard rodent chow and tap water containing high sucrose (32%; w/v) for 14 weeks. Animals in the control groups were fed with
standard rodent chow and tap water. Body weights, fasting blood glucose levels, insulin resistance using oral glucose tolerance test, food and water
consumption, and electrocardiographic (ECG) parameters were measured in control and metabolic syndrome group male and female mice.

Results: The present study showed that fasting blood glucose levels were increased and insulin resistance was developed in male mice consuming
329% sucrose solution for 14 weeks, while no change was observed in female mice. According to the results, chow consumption was decreased both
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in male and female mice, while their body weight was not changed. Water consumption was not changed in males, while it increased in females.
It was also observed that caloric intake increased significantly as a result of high-sucrose diet compared to control in both genders. No change
was observed in ECG parameters of male mice, while QT was lengthened in female mice with insulin resistance, which did not show any metabolic

deterioration.

Conclusion: Our results showed that no change in ECG parameters was observed in male mice with insulin resistance, while QT lengthening observed
in female mice with sucrose feeding without metabolic deterioration, suggesting that female mice are more sensitive to QT lengthening induced by

sugar independent of metabolic changes.

Keywords: Mouse, sex difference, metabolic syndrome, sucrose, insulin resistance, long-QT

Metabolik sendrom (MetS), insiilin direnci, abdominal
obezite, dislipidemi ve hipertansiyon gibi kardiyovaskiiler
hastalik (KVH) riskini artiran sistemik bozukluklarin birbirine
eklendigi bir hastalik kiimesidir. MetS, Avrupa ve Amerika'daki
nifusun yaklasik %24'tinG etkilerken (1), Tirkiye genelinde 30
yas ve lzerindeki niifusta 9,2 milyon kiside tespit edilmistir (2).
MetS teshisi icin cesitli yaklasimlar (Tablo 1) olsa da temelde
santral obezite, insilin direnci, dislipidemi ve hipertansiyon
kriterlerinde uzlasiimaktadir.

MetS'te patofizyolojisinin en ©6nemli bileseni glikoz
homeostazisinde meydana gelen bozulmadir. MetS kaynakli
bircok bozulma insiilin hassasiyetinin kaybi nedeniyle gerceklesir
(4). Meveut calismada insilin direncinin yiiksek stikrozlu besleme
ile olusturulmasi planlanmistir.

Uzun QT sendromu (UQTS), kalpte gorilen bir iletim
bozuklugu turaddr. "Uzun QT" ismi elektrokardiyografide
(EKG) izlenen QT araliginda meydana gelen siire uzamasindan
gelmektedir (5). Ancak QT araligi kalp hizindan etkilendiginden
teshis icin kalp hizina gére diizeltilen diizeltilmis QT (QTc) degeri
kullanilir (6,7). UQTS diizensiz kalp atisina neden olarak bayilma,
bogulma, nobet veya ani Glimlere neden olabilir (8). UQTS
egzersiz veya stres tarafindan tetiklenebilir (Sekil 1) (9-11).

Her ne kadar UQTS'nin kalitimsal 6zelligi baskin olsa da QT
intervalinde meydana gelen uzama (QT uzamasi) sonradan da
ortaya cikabilir. Elektrolit dlizeyi anomalileri, yeme bozukluklari,
koroner arter hastaliklari ve bradiaritmiler QT uzamasina neden
olabilir (12). Obezite ve obeziteye baglh hastaliklarin (diyabet,
MetS, hipertansiyon vs.) QT uzamasina neden oldugu ve bu
uzamanin kalpteki iyon kanallarinin aktivitesinin degismesi
nedeniyle gerceklestigi bildirilmistir (13,14). Ancak metabolik
degisimler ile QT uzamasi arasindaki iliski heniiz tam anlamiyla
acikhiga kavusturulamamistir. Kadinlarda odlciilen QT intervali,
erkeklere g6re uzundur (15). Ayrica kadinlarda QT uzamasi
gorilme sikhgi erkeklere gore fazladir (16). Arastirmacilar bu
farkhligin nedeninin cinsiyet hormonlarinin iyon kanallan
tizerindeki etkileri oldugunu bildirmektedir (11).

Onemli bir toplum saghgi problemi olan MetS ve MetS'e
bagli KVH gelisimine karsi koruyucu ve tedavi edici stratejilerin

gelistirilmesi icin deney hayvani modellerine ihtiyac vardir. MetS
modelleri genetik modeller, diyet ve ilagla olusturulan modeller
olmak Uzere li¢ bashk altinda siniflandinilabilir (17). Diyet ile
olusturulan modeller, hem hastahgin gelisimini daha iyi taklit
etmeleri hem de maliyet olarak daha ucuz olmalari nedeniyle
literatlirde sikca tercih edilmektedir.

Literaturde fareler ile yapilan cesitli MetS model calismalari
bulunmakla birlikte Balb/c cinsi farelerle yapilan oldukca

Tablo 1: Tip diinyasinin prestijli kuruluslarinin belirledigi
metabolik sendrom tani kriterleri [Conn ve ark!dan (3)
degistirilerek alinmistir]

Grup Tani Kriterleri

Hekimin klinik gorisu ile birlikte verilen
kriterlerin kombinasyonu gereklidir.

® Santral obezite

® Hipertansiyon

¢ Glukoz intoleransi

® Enflamasyon

e Diisiik HDL-C

Amerikan Klinik
Endokrinologlar Birligi
(AACE)

Verilen kriterlerden (¢ tanesinin
Amerikan Kalp Birligi/ saglanmasi gerekmektedir:
Ulusal Kolesterol Egitim | ® Santral obezite

Programi Yetiskin Tedavi | ® Hipertansiyon

Paneli Il ® Yiiksek aclik kan sekeri
(AHA/NCEP ATP 1) e Hipertrigliseridemi

e Diisiik HDL-C

Artmis plazma insiilin diizeyi ve
verilen kriterlerden ikisinin saglanmasi
gerekmektedir:

e Santral obezite

® Hipertansiyon

® Yiiksek achk kan sekeri

e Hipertrigliseridemi

Avrupa Insiilin Direnci
Calisma Grubu (EGIR)

Santral obezite ve verilen kriterlerden
ikisinin saglanmasi gerekmektedir:

® Hipertansiyon

® Yiiksek aclik kan sekeri

e Hipertrigliseridemi

e Diisiik HDL-C

Uluslararasi Diyabet
Federasyonu (IDF)

Glukoz intoleransi, diyabet veya insiilin
direncine ek olarak verilen kriterlerden
ikisinin saglanmasi gerekmektedir:

e Santral obezite

® Hipertansiyon

® Hipertrigliseridemi

e Mikroalblmindiri

Diinya Saglik Orgiitii
(WHO)

HDL-C: Cok yiiksek iyi kolestrol
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az sayida calismaya rastlanmistir (18,19). Mevcut calisma
Balb/c farelerde yiiksek siikroz ile insilin direnci olusturmayi
hedeflemesi ve bu modelde QT uzamasinin cinsiyete gore
karsilastirmali olarak degerlendirilmesi agisindan 6zgiinliik
tasimaktadir.

Gereg ve Yontem

Gruplarin Olusturulmasi ve Etik lzin

Calismamizda kullanilan deney hayvanlari ve uygulanan
deneysel protokoller icin Ankara Universitesi Hayvan Deneyleri
Yerel Etik Kurulu'ndan (AU-HADYEK) izin alinmistir (karar no.:
2023-16-155, tarih: 13.09.2023).

Ventrikiiler Aksiyon Potansiyeli
FAZ 2

FAZ 1

EKG

QT-intervali Normal

bmmmmmmmmmmm o I Uzamig

Sekil 1:Ventrikiiler aksiyon potansiyelinin ve uzun QT'nin elektrofizyolojik
temeli [Vink ve ark!dan (11) degistirilerek alinmistir]

1: Hiicre icine giris |: Hiicre disina ¢ikis, EKG: Elektrokardiyografi

Tablo 2: Calismada kullanilan standart kemirgen yeminin
(Korkutelim Yem, Antalya, Tiirkiye) ve hazirlanan siikroz
soliisyonunun icerigi

ngtearrilgiart Kemirgen Yeminin Siikroz Cozeltisinin icerigi
Madde toest | Madde o esi
Karbonhidrat 48,80 | Seker (Siikroz) 32 (w/v)
Ham protein 23,50 Musluk suyu

Ham seliiloz 6,50

Ham kil 4,91

Ham yag 3,00

Lizin 1,30

Fosfor 0,74

Kalsiyum 0,62

Metiyonin 0,43

Sodyum 0,04

Nem 10,16

Enerji (kcal/100 g) | 320,20 | Enerji (kcal/100 mL) | 126,08
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Laboratuvara getirilen 8 haftalik, Balb/c cinsi, disi ve erkek
fareler, bir haftalik adaptasyonun ardindan rastgele dort gruba
ayrilmiglardir:

1. Kontrol grubu erkek fareler (K3) (n=8),

2. Siikroz ile beslenen erkek fareler (S&) (n=7),
3. Kontrol grubu disi fareler (KQ) (n=5),

4. Siikroz ile beslenen disi fareler (SQ) (n=8).

Hayvanlar deneylersiiresince Ankara Universitesi Tip Fakiiltesi,
Fizyoloji Anabilim Dali Deney Hayvanlari Laboratuvari'nda sabit
sicaklik (21-23 °C) ve bagil nemde (%40-45), 12 saatlik aydinlik/
karanlik dongusii saglanan hayvan odasinda barindiriimistir.
Kontrol gruplarindaki hayvanlarin standart kemirgen yemi
(Tablo 2) ve musluk suyuna ad libitum erisimleri saglanirken, S&
ve S gruplarindaki hayvanlara standart sican yemi ile birlikte
%32'lik (w/v) siikroz cozeltisi icme suyu olarak verilmistir.
Siikroz piyasada halihazirda bulunabilen pancardan dretilen
ayni marka toz sekerin temini ile saglanmistir. Deney hayvanlari
slikroz ¢ozeltisi ile 14 hafta boyunca beslenmistir. Siikroz
cozeltisi ve sadece musluk suyu iceren suluklar haftada iki kere
degistirilmek suretiyle, esit hacimde tiim kafeslere verilmistir.
Ozellikle sekerli suluklardaki bakteri iiremesini engellemek igin
her suluk degisiminde tiim suluklar yitkanmistir.

Metabolik Parametrelerin Takibi

Hayvanlar laboratuvara alinir alinmaz viicut agirhgr ve
achik kan sekeri dlzeyleri olciilmustir. Deneye dahil edilen
hayvanlarin baslangic agirliklari ve aclik kan glikoz diizeyleri
gruplar arasinda fark olmamasina 6zen gosterilmistir (p>0,05).
Tim hayvanlarin sivi tiiketimleri haftada iki kez, yem tiiketimleri
ise haftada bir kez dlculerek kayit altina alinmistir.

Birinci ayin sonunda hayvanlarin insiilin hassasiyetinin tayini
icin oral glikoz tolerans testi (OGTT) uygulanmistir (20). OGTT
testi icin 6 saat boyunca ag birakilan hayvanlara 2 g/kg dozunda
glikoz ¢ozeltisi [D(+)-Glucose, Merck Millipore Cat.No: 108337;
musluk suyunda ¢6ziildii] gavaj yoluyla verilmistir. Hayvanlarin
gavaj dncesi, gavaji takiben 15, 30, 60 ve 120. dakikalardaki kan
glikoz diizeyleri dlctilmustiir. Elde edilen degerlerle kan sekeri-
zaman grafikleri cizilerek, egriler ve egrilerin altinda kalan alan
gruplar arasinda karsilastinimisti. OGTT 6l¢timleri protokol
sonuna kadar her ay olclilerek kayit altina alinmistir.

Kan glikoz diizeyi kuyrugun uc kismindan yapilan ufak bir
kesiyle aciga cikartilan vendz kan kullanilarak odlciilmustiir.
ilk damla doku kalintilarini uzaklastirmak icin silinmis, ikinci
damlada kan glikoz diizeyi 6lctimii glikometre (VitalPlus 2 Blood
Glucose Monitoring System) ile gerceklestirilmistir.
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EKG Olgiimleri

EKG  olctimleri  sakrifikasyondan  bir  hafta dnce
gerceklestirilmistir. Fareler hafif sedasyon altinda (Ketamin 50
mg/kg; Ksilazin 10 mg/kg) toprak izolasyonu yapilmis Faraday
kafesine alinmistir. Sag kol, sol kol ve sol bacaga yerlestirilmek
lizere 2 aktif ve 1 toprak olarak gbrev yapan igne elektrotlar
kullanilarak EKG kayitlari BIOPAC MP35 (Biopac Systems Inc.
Kaliforniya, ABD) sistemiyle cevrimici olarak kaydedilmistir.
Deney boyunca hafif sedasyon altinda olan hayvanlarda
hipotermi gelisimini engellemek icin ayni sistemin isitici lnitesi
kullanilmistir. Elde edilen EKG traselerinden, QRS kompleksinin
dalga boyu, QRS siresi, P ve T dalgalarinin dalga boyu, PR, RR
ve QT intervalleri 6l¢ctilmistir. Elde edilen QT intervali degerleri
Bazett'in formiilii (Formiil 1) kullanilarak diizeltilmis ve QT (QTc)
olarak sunulmustur.

Formiil 1: Bazett'in QT intervali diizeltme formlii (6,7).
QTc = QT / VYRR

istatistiksel Analiz

Istatistiksel analizler icin Graph Pad Prism (Prism 8) programi
kullanilmistir. Tlim veri setlerine Shapiro-Wilk testi uygulanarak
veri setinin normal dagilim gosterip gostermedigi anlasiimistir.
Denek sayisinin da yeterli olmasi nedeniyle verilerin parametrik
test varsayimlarini sagladigi kabul edilmis, kontrol ve siikroz
grubu karsilastirmalari  Bagimsiz  6rneklerde t-testi ile
yapilmistir. Kan sekeri ve viicut agirligi gibi tekrarli olarak takip
edilen parametreler icin Repeated Measures ANOVA ile analiz
yapiimistir. Veriler ortalama + standart sapma halinde sunuldu
ve istatistiksel anlamlilik dlizeyi p<0,05 olarak kabul edilmistir.

Bulgular

Yem, Sivi Tiiketimi ve Toplam Kalori Alimi

Hayvanlarin yem, sivi tliketimi ve toplam kalori alimi
degerleri Sekil 2'de sunulmustur. Haftalik yem tiiketimi hem
erkek hem de disi siikroz gruplarinda kontrole gore anlamli
diizeyde azalma gostermistir (sirasiyla p<0,0001; p<0,0001).
Erkek farelerde sivi tiiketimi gruplar arasinda fark géstermezken
(p=0,9252), disi farelerde siikroz grubunda sivi tiiketimi kontrol
grubuna gore anlamli derecede yiksek olarak bulunmustur
(p=0,002). Tablo 2'de verilen iceriklere g6re hesaplanan toplam
kalori ahmi degerleri karsilastirildiginda hem disi hem de erkek
farelerde slikroz gruplarinin kontrole gére daha fazla kalori
aldiklari anlasilmistir (sirasiyla p=0,0035; p<0,0001).

Hayvan Takip Parametreleri

Viicut Agirhiklan

Hayvanlarin viicut agirhklari deney protokolii boyunca
haftalik olarak takip edilmistir (Sekil 3). Hayvanlarin baslangic
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Sekil 2: Hayvanlarin yem, sivi tiiketimleri ve toplam kalori alimlari.
Tiketim ve kalori alimi degerleri hayvan basina ve haftalik olarak
hesaplanmistir. A) Erkek farelerde yem tiiketimi, B) Disi farelerde yem
tuketimi, C) Erkek farelerde sivi tiiketimi, D) Disi farelerde sivi tiiketimi, E)
Erkek farelerde haftalik kalori alimi, F) Disi farelerde haftalik kalori alim
degerleri (Ort. + SS; *: p<0,05 vs. Kontrol)

Ort.: Ortalama, SS: Standart sapma, K: Kontrol, S: Siikroz

agirhklarinda gruplar arasinda fark gozlenmemistir (p>0,05).
Deney boyunca haftalik yapilan dlclimlerde her iki cinsiyette de
gruplar arasinda istatistiksel bir fark bulunmamistir (p>0,05).

Achk Kan Glikozu

Hayvanlarin aclk kan glikozu diizeyleri ayhk olarak takip
edilmistir (Sekil 4). Siikroz ile beslenen erkek farelerin kan glikoz
diizeyleri, erkek kontrollere gore yiiksek seyretmistir. Aradaki bu
fark dordlncl ayda istatistiksel acidan anlamlilik kazanmistir
(p=0,0004). Disi farelerde ise kan glikozu dizeyleri deney
boyunca gruplar arasinda fark géstermemistir (p>0,05).

OGTT

OGTT ol¢limu aylik olarak yapilmis ve Sekil 5'te verilmistir.
Erkek farelerde ilk 6l¢climden itibaren kontrol ve stikroz gruplan
arasinda anlamh farkhlik gozlenmistir. Birinci 6lclimde 30., 60.
ve 90. dakikalarda; ikinci 6l¢imde 15., 30. ve 60. dakikalarda;
tclincl olciimde ise 0., 15., 30. ve 120. dakikalarda istatistiksel
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Sekil 3: Hayvanlarin haftalik viicut agirhigi ortalamalari. A) Erkek farelerin
agirlik ortalamalari, B) Disi farelerin agirlik ortalamalari (Ort. + SS)

Ort.: Ortalama, SS: Standart sapma
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Sekil 4: Hayvanlarin aglik kan glikozu diizeyleri (6 saatlik aclik sonrasinda
olctilmiisttir). A) Erkek farelerin aclik kan glikozu diizeyleri, B) Disi
farelerin aclik kan glikozu diizeyleri (*: p<0,05 vs. Kontrol; Ort. + SS)

Ort.: Ortalama, SS: Standart sapma

olarak anlamli fark bulunmustur (p<0,05). Disi farelerde ise
hicbir 6lciimde egriler arasinda anlamli fark gdzlenmemistir
(p>0,05).

EKG Parametreler

EKG analizinden elde edilen atriyum ile ilgili parametreler
Sekil 6 ve 7'de verilmistir.

Atriyal Parametreler

Atriyumun elektriksel 6zelliklerini degerlendirmek amaciyla
kalp atim hizi, P dalgasi genligi ve PR araligi parametreleri
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Sekil 5: Oral glikoz tolerans testi sonuglari. A) Birinci 6lctim sonuglari.
Sirasiyla erkek ve disi fareler. B) ikinci dlgiim sonuclari. Sirasiyla erkek
ve disi fareler. C) Ugiincii élciim sonuclari. Sirasiyla erkek ve disi fareler
(*: p<0,05 vs. Kontrol; Ort. + SS)

Ort.: Ortalama, SS: Standart sapma
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Sekil 6: Disi ve erkek hayvanlarin EKG kayitlarinin analizinden elde
edilen atriyum ile ilgili parametreler. A) Erkek hayvanlarin sirasiyla kalp
atim hizlar (bpm), P dalgasi genlikleri (mV) ve PR araligi (s) degerleri. B)
Disi hayvanlarin sirastyla kalp atim hizlari (bpm), P dalgasi genlikleri (mV)
ve PR araligi (s) degerleri (*: p<0,05 vs. Kontrol; Ort. + SS)

EKG: Elektrokardiyografi, Ort.: Ortalama, SS: Standart sapma

incelenmistir. Hem erkek hem de disi hayvanlar her (ic atriyal
parametre (kalp atim hizi, P dalgasi genligi ve PR araligi) icin
de kontrol ve siikroz gruplar arasinda istatistiksel acidan
anlamli bir farka rastlanmamistir (p>0,05). Her iki cinsiyet icin
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Sekil 7: Disi ve erkek hayvanlarin EKG kayitlarinin analizinden elde
edilen ventrikiil ile ilgili parametreler. A) Erkek hayvanlarin sirasiyla QRS
kompleksi genlikleri (mV), QRS kompleksi uzunluklari (s), QTc (s) degerleri
ve T dalgasi genlikleri (mV). B) Disi hayvanlarin sirasiyla QRS kompleksi
genlikleri (mV), QRS kompleksi uzunluklari (s), QTc (s) degerleri ve T
dalgasi genlikleri (mV) (*: p<0,05 vs. Kontrol; Ort. + SS)

EKG: Elektrokardiyografi, Ort.: Ortalama, SS: Standart sapma

lic atriyal parametrede (kalp atim hizi, P dalgasi genligi ve PR
arahgi) siikroz ve kontrol gruplar arasinda anlamli bir fark
gbzlenmemistir (p>0,05).

Ventrikiiler Parametreler

Erkek hayvanlarin tiim ventrikliler parametreleri kontrol
ve slkroz gruplar arasinda fark gd6stermezken (p>0,05).
Disi hayvanlarda siikroz grubunda kontrol hayvanlarina
kiyasla QRS kompleksi genliginin azaldigi (p=0,027), QRS
kompleksi uzunlugunun arttigi (p=0,0407), QTc degerinin
uzadigi (p=0,0286) ve T dalgasi genliginin azaldigi (p=0,0007)
belirlenmistir.

Calismamizda elde edilen veriler 14 hafta boyunca igme suyu
olarak %32'lik stikroz ¢ozeltisi tiiketen erkek farelerde MetS'nin
en onemli bilesenlerinden olan insilin direncinin gelistigini
acikca gostermektedir. insiilin direnci ilk ayin sonunda gelismis
ve calisma boyunca varhgini korumustur. Disi farelerden elde
edilen veriler 14 hafta boyunca insiilin direncinin gelismedigine
isaret etmektedir. Insiilin direnci gelisimine ragmen erkek
farelerin EKG parametrelerinde kontrole gdre bir degisim
goriilmezken, metabolik acidan bozulma gorilmeyen disi
farelerde siikroz grubunda uzamis QTc degerlerine rastlanmistir.

Hayvanlarin yem ve icecek tuketimleri calisma boyunca
diizenli olarak takip edilmis elde edilen veriler ile toplam
kalori ahmlari hesaplanmistir. Siikroz alan hayvanlarin yem
tliketimi her iki cinsiyette de kontrole gdre anlamli diizeyde
azalmistir. Kemirgenlerde yemeficme davranisi toplam kalori
alim lzerinden kontrol edilmektedir. Siikroz alan hayvanlar
yem tuketimini azaltarak toplam kalori alimii dengede
tutmaya calismaktadir. Literatlirde seker alan hayvanlarda
yem tliketiminin azaldigini gésteren calismalar mevcuttur (21-
23). Elde ettigimiz sonuclarin bu calismalar ile uyumlu oldugu

goriilmektedir. Hayvanlarin yem tiiketimini azaltarak toplam
kalori alimindaki degisimi engelledigini de gdsteren calismalar
meveuttur (21). Ancak calismamizda toplam kalori alimi hem
disi hem de erkek farelerde siikroz gruplarinda artis gdstermistir.
Calismamizda sivi tiiketimleri de takip edilmis erkek farelerin
kontrol grubu kadar sivi tiikettikleri disilerin ise kontrol
hayvanlarina gore daha fazla sivi tiikettikleri gozlenmistir.
Stikroz grubundaki hayvanlarin en az kontrol hayvanlar kadar
sivi tlkettiklerini gozlemlemek ©nemlidir. Clinkii hayvanlar
yliksek sekerli cozeltileri icmekte problem yasayabilmektedir
(24). Laboratuvarimizda daha 6nce yapilmis calismalarda musluk
suyu ve degisik konsantrasyonlardaki sekerli su cozeltileri
hayvanlara ayni anda sunulmus ve tiiketimleri takip edilmistir.
Hayvanlarin tiiketebildigi en yliksek konsantrasyonun %32'lik
stkroz cozeltisi oldugu tespit edilmistir (veriler sunulmamistir).
Ek olarak hayvanlarin seker c¢ozeltisini diizenli ve yeterli
miktarda tiiketmesi icin dikkat edilecek en ©nemli unsur
cozeltinin sik araliklarla hazirlanmasi ve suluklarin titizlikle
yikanmasidir. Sekerli su igerisinde lreyen bakteriler suyun
tadini degistirerek hayvanlarin i¢cmesini engelleyebilmektedir.
Bu nedenle calismamizda suluklar haftada iki kere degistirilerek
temizlenmislerdir.

Hayvanlarin agirhklari hem disi hem de erkek fareler
icin kontrol ve siikroz gruplar arasinda fark gostermeden
seyretmistir. Literatlirde sekerle besleme sonrasi agirliklarin
degismedigini gosteren calismalar vardir (23,25). Sonuclarimiz
bu calismalarla uyumlu olmakla birlikte, literatiirde seker
ile besleme sonrasi seker alan grupta agirhk artisi bildiren
calismalara da rastlanmistir (21,22,26). Ek olarak, verilerimizin
toplam kalori ahiminin siikroz grubunda arttigina isaret etmesi
ancak sukroz grubunda agirhk artisinin gértilmemesi celiskili bir
durum olusturmaktadir. Bu celiskili durumu iki sekilde agiklamak
mimkiindir. Literatlirde artmis seker aliminin lokomotor
aktiviteyi artirdigina dair bulgular mevcuttur (27). Sekere bagh
lokomotor aktivite artisi ekstra enerji alimini dengelemis olabilir.
Ancak calismamizda lokomotor aktivitenin dlciilmemis olmasi
nedeniyle bu konuda net bir yorum yapilamamaktadir. ikinci
olarak, hayvanlarin toplam agirliklari degismese de yag/kas
agirhgi oranlarinda bir degisim meydana gelmis olabilir. MetS'de
yag kitlesinin arttigi bilinmektedir (28), ek olarak deney hayvani
modellerinde de cesitli yollarla yag kitlesi olcllerek kontrol
hayvanlari ile karsilastinlmis ve artisi gosterilmistir (21,22).
Calismamizda yag kitlesinin Olctilememis olmasi calismamizin
bir diger kisithligini olusturmaktadir.

OGTT ve aclik kan sekeri diizeyleri insiilin direncinin en
onemli gostergelerindendir (20). Disi farelerden olusan siikroz
gruplarinda hem OGTT hem de kan sekeri dlzeyleri ¢alisma
boyunca kontrol grubuna gore fark gostermemistir. Horton
ve ark. (29) Wistar cinsi disi sicanlarla yaptiklari calismada
sicanlari %68 slkroz iceren yem ile beslemisler ancak metabolik
parametrelerde bozulma tespit etmemislerdir. Pettersson ve
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ark. (30) disi ve erkek C57BI/6 farelerle yaptiklari calismada
fareleri yiiksek yagl diyetle beslemisler ve disi farelerin MetS
gelistirmediklerini  bildirmislerdir. Literatlirde Balb/c cinsi
farelerin disileri ile yapilan bir siikroz besleme calismasina
rastlanmamistir. Calismamiz bu yéniyle 6zgiinliik tasimaktadir.
Erkek farelerde ise ilk aydan itibaren OGTT egrileri siikroz
ve kontrol arasinda fark gdstermis, deney boyunca bu fark
korunmustur. Ek olarak aclik kan sekeri diizeyleri dordiincii ayda
yapilan olclimde siikroz grubunda daha yiiksek bulunmustur.
Bu sonuclar, erkek farelerde siikroz alimi ile birlikte insilin
direncinin hizli ve geri donussiz bir sekilde gelistigini
gostermektedir. Literatiirde seker ile beslenen kemirgenlerde
benzer sonuglar bildiren ¢alismalara rastlanmaktadir (25). Ayrica
erkek Balb/c farelerde de benzer sonuclar bildiren az sayida
calisma bulunmaktadir (18,19). Sonuclarimiz genel olarak ele
alindiginda, disi farelerin erkek farelere kiyasla siikrozun zararli
metabolik etkilerine karsi daha direncli olduklarini sdylemek
miimkiindiir. Ote yandan elde edilen sonuclar MetS tanisi
koyduracak kadar parametreyi kapsamamaktadir. Tam bir MetS
modeli gelistirildiginin ispati icin hayvanlarin lipit profilleri, kan
basinglari, insilin dizeyleri ve viicut kompozisyonlar élcilerek
degerlendirilmelidir. Bu haliyle cahismamizi MetS modeli olarak
degil bir insiilin direnci modeli olarak siniflandirmak daha dogru
olacaktir.

EKG parametreler atriyal ve ventrikiiler parametreler olarak
ikiye ayrilarak sunulmustur. Atriyal parametreler hem disi hem
de erkek farelerde kontrol ve siikroz gruplari arasinda fark
gostermemistir. Ventrikiler parametreler ise erkek farelerde
kontrol ve siikroz arasinda fark gostermezken disilerde tim
ventrikiiler parametrelerde anlamh degisimler gorllmistiir.
Calismamizda erkek farelerdeki QTc degerleri siikroz grubunda
daha yiiksek bulunmustur ancak gruplar arasinda anlamli
fark tespit edilmemistir. Disi farelerde QTc degerleri siikroz
grubunda kontrole gdre anlamli derecede uzundur. Literatiirde
cinsiyetin QTc ve UQTS dUzerindeki etkilerini farkli acilardan
inceleyen cesitli calismalar bulunmaktadir. Yetiskin erkeklerin
QTc degerleri kadinlara gore daha kisadir (31). Puberte 6ncesi bu
fark gdzlenmedigi icin farkin temelinde cinsiyet hormonlarinin
oldugu distintilmektedir (32). Ancak mekanizmanin bitiinG
heniiz acikhiga kavusturulmamistir. Testosteronun 1Ca,L akimini
azalttigi ve ayni anda potasyum kanal akimlarini da artirarak
QTe sdresini kisalttigr hem hayvan modelleri hem de insan
calismalarinda gosterilmistir (33). Kadinlardaki progesteron
diizeyinin QTc siresini kisaltici etki yaptigr bildirilmistir.
Hatta bu etki nedeniyle menstriiel dongii siiresince QTc siiresi
degiskenlik gostermektedir (34,35). Endojen Gstrojenin etkileri
ile ilgili celiskili sonuclar bulunmaktadir. Hayvan modellerinde
ostrojenin QTc'yi uzattigr gosterilmis ancak bu sonuglar insan
verisi ile desteklenmistir. Ostrojenin potasyum akimini azaltarak
QTc siresini uzattigr distinilmektedir (36-38). Calismamizda
disi farelerin menstriel dongiileri takip edilememis olmasi ve
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cinsiyet hormonu diizeylerinin dlciilememesi  calismamizin
onemli kisithliklarindan birisini olusturmaktadir. Elde edilen
sonuclar disilerin kardiyak ileti sisteminin metabolik bozulma
olmaksizin bagimsiz olarak seker tiiketiminden olumsuz
etkilendigini duslindiirmektedir. Yiksek seker alimi viicuda
iki yolla zarar verir. Karbonhidrattan zengin beslenme insiilin
direnci, MetS veya diyabet gibi patolojilere neden olur. Bu
patolojileri kalp Uzerindeki olumsuz etkileri bilinmektedir.
Ancak disi farelerde herhangi bir metabolik bozulma olmaksizin
QT uzamasi goriilmesi paradoksal bir duruma isaret etmektedir.
Bu noktada seker aliminin viicuda zarar verdigi ikinci yolu
tanimlamak gerekmektedir. Sekerler ozellikle de friiktoz
molekiilli metabolik hasar yaratmadan da sadece viicuttaki
varhgi ile hiicre ve dokulara zarar verebilir. Sekerler glikasyon
dedigimiz bozulma reaksiyonlarina neden olur. Glikasyon
reaksiyonu hem hicresel proteinlerin yapilarini bozar hem de
aciga c¢ikan ileri glikasyon tirtinlerinin etkileri ile hlicresel hasara
yol acar (39). in vitro ortamda sadece seker molekiillerinin
tek basina zararh etkilerinin gosteren calismalara rastlamak
miimkindir (40-42). Benzer sonuglar laboratuvarimizda H9c2
hiicreleri hiperglisemik ortamda kiiltiire edilerek gdsterilmistir
(43). Buradan hareketle disi farelerde gézlenen QT uzamasinin
sekerin metabolik etkilerinden bagdimsiz olarak kardiyak
elektrofizyolojik parametrelere direkt olarak etki etmesi ile
iliskili oldugu dustntilebilir. Erkek farelerde benzer bir fenotipin
goriilmemesi disilerin sekerlerin kalp lzerindeki zararh etkilerine
karsi daha hassas olduguna isaret edebilir. Elbette calismamizin
kisith verileri sunulan hipotezleri kesin olarak dogrulayacak
seviyede degildir. Ancak ilerleyen calismalarda disi erkek farkinin
altinda nedenlerin, seker molekiillerinin direkt etkilerinin izole
organ ve hiicre kiiltiiri sistemlerinde incelenmesinin yararli
olabilecegine isaret etmektedir.

UQTS genetik bileseni nedeniyle giiniimiize kadar kanal
aktivitesinde degismelere neden olan mutasyonlar dizleminde
incelenegelmistir. Ancak QT uzamasi metabolik bozulmalarin ya
dabeslenmeye baglicesitlidegisikliklerin kardiyak parametrelerde
yarattigr sessiz degisimin bir habercisi olarak kullanilabilir.
Ramirez ve ark. (44) acil servise basvuran hastalarin EKG
kayitlar tizerinde yaptiklari genis kapsaml calismada diyabet
tanisi almis hastalarin QTc degerlerinin digerlerine gére anlamh
diizeyde uzun oldugunu bildirmislerdir. Hatta diyabette gorilen
ani oltimlerin bu uzama ile ilgili olabilecedi dislniilmektedir.
Ancak QT uzamasini potansiyelinin anlasilabilmesi icin 6zellikle
iyon kanallari somutunda cok sayida yeni calisma yapilmasi
gerektigi aciktir.

Calismanin Kisithliklar

Calismamizda seker molekiillerinin direkt etkilerinin izole
organ ve hiicre kultiirl sistemlerinde izlenmemis olmasi sekerin
direkt etkisi hakkinda spekiilasyon yapmayi zorlastirmaktadir.
Her ne kadar EKG &lcuimleri kalbin elektrofizyolojik ozellikleri
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hakkinda bilgi verse de kardiyomiyosit diizeyinde gerceklesen
elektrofizyolojik degisimlerin izlenmesi icin patch-clamp gibi
ileri yontemlerin kullaniimasi gerekmektedir. Calismamiz
kapsaminda bu dlciimler gerceklestirilememistir.

SONUG

Calismamizda diyabet veya insiilin direnci tanisi konulmamis
disi farelerde seker ile beslenmeye baglh QT uzamasi beslenmenin
de QTc degeri lizerinde etkisi olabilecegini diistiindiirmektedir.
Literatlirde ketojenik diyet (yiiksek protein, diisiik karbonhidrat)
ile beslenen kisilerde de QT intervali uzamasi bildiren calismalara
rastlamak miimkiindiir (45,46). ilerleyen calismalarda farkli diyet
modellerinin kalbin elektriksel sistemi Uzerindeki etkilerinin
karsilastiriimasi hatta bu etkilerin hiicre diizeyinde yarattigi
akim ve kanal yogunlugu temelinde degerlendirilmesinin
yarari aciktir. Arastirmamiz bu c¢alismalara onciilik etmesi ve
beslenme-kardiyak elektrofizyoloji aksinin kurulmasi konusunda
yapilacak arastirmalar icin model 6nermesi bakiminda 6zgiinliik
ve onem tasimaktadir.
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Abstract

Objectives: Chylothorax can be congenital or acquired; however, there are no standardized treatment guidelines in neonates. In this study, we aimed
to evaluate the experience of a tertiary neonatal intensive care unit.

Materials and Methods: This single center retrospective study included neonates with chylothorax between 2012 and 2020. Demographic and
clinical characteristics of patients were evaluated.

Results: During the study period, 10 infants were diagnosed with chylothorax. The mean gestational age was 34.2+3.2 weeks, and the mean birth
weight was 2,655+685 g. Six (60%) of the cases had congenital chylothorax, and four (40%) had acquired chylothorax. Non-immune hydrops
fetalis was identified in four (67%) of the six cases of congenital chylothorax. Intrauterine thoracentesis was performed in three cases. Acquired
chylothorax cases (n=4) was occurred postoperatively. All infants were treated with octreotide. One patient underwent thoracic duct ligation. Eight
(80%) of the patients were discharged with full recovery, and two (20%) died due to prematurity and heart failure after cardiac surgery. No short-
term recurrence was observed in any of the surviving cases.

Conclusion: Chylothorax is a rare condition in neonates, and there is limited data about the management. This study will add knowledge of the use
of octreotide treatment in neonatal chylothorax cases.

Keywords: Chylothorax, congenital chylothorax, octreotide, neonate

Amagc: Silotoraks konjenital veya edinilmis olabilir; ancak yenidoganlarda standartlastirilmis tedavi kilavuzlari yoktur. Bu calismada lgtincii basamak
bir yenidogan yogun bakim tinitesindeki tedavi deneyimimizi degerlendirmeyi amacladik.

Gerec ve Yontem: Bu tek merkezli retrospektif calismaya 2012-2020 yillari arasinda silotoraks tanisi ile izlenen yenidoganlar dahil edildi. Hastalarin
demografik ve klinik 6zellikleri degerlendirildi.

Bulgular: Calisma déneminde 10 bebede silotoraks tanisi konuldu. Ortalama gebelik yasi 34,2+3,2 hafta, ortalama dogum agirligi 2.655+685 g idi.
Olgularin 6'sinda (%60) silotoraks konjenital iken, 4'linde (%40) kazanilmisti. Alti konjenital silotoraks olgusunun 4'tinde (%67) immiin olmayan
hidrops fetalis belirlendi. U¢ hastada intrauterin dénemde torasentez dykiisii vardi. Edinsel silotoraks olgulari (n=4) postoperatif dsnemde gelismisti.
izlenen tiim bebeklerin tedavisinde oktreotid kullanildi. Bir hastaya torasik kanal ligasyonu uygulandi. Hastalarin 8'i (%80) sifa ile taburcu edilirken,
2'si (9%20) prematire ve kalp yetmezligi nedeniyle hayatini kaybetti. Yasayan olgularin hicbirinde kisa siireli niiks gériilmedi.

Sonugc: Silotoraks yenidoganlarda nadir goriilen bir hastalktir ve tedavisine iliskin cok az veri bulunmaktadir. Bu ¢alisma neonatal silotoraks
olgularinda izlem ve oktreotid tedavisinin kullanimina iliskin literatiire bilgi saglayacaktir.

Anahtar Kelimeler: Silotoraks, konjenital silotoraks, oktreotid, yenidogan
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Introduction

The accumulation of lymphatic fluid in the pleural space is
known as chylothorax. It is caused by obstruction or leakage
of the thoracic duct and its branches. Neonatal chylothorax is
a rare condition with an incidence of 1 in 5,775 to 24,000 and
a high mortality rate (1,2). Congenital chylothorax is caused by
disorders of the lymphatic system, while thoracic surgeries that
result in thoracic duct injury, such as congenital diaphragmatic
hernia repair, cardiac anomalies, or esophageal atresia repair, are
the most common causes of acquired chylothorax (3,4). Pleural
fluid drainage, respiratory and hemodynamic support, and total
parenteral nutrition followed by feeding with enriched medium-
chain triglyceride (MCT) formulas are common treatment
options (5). Although there was no strong evidence, octreotide
has been used in the treatment of neonatal chylothorax (6).
In limited cases of massive chylothorax, surgery has provided
therapeutic benefit (7). Medical and conservative management,
as well as the best timing and type of surgical intervention, vary
among neonatal intensive care units (NICUs) (1,2,7-10). There
are currently no published prospective approaches to neonatal
chylothorax. As a result, there are no standardized treatment
guidelines.

In this study, we reviewed our experience with neonates
with chylothorax and compared it with other studies in the field
to determine optimal management.

Materials and Methods

This single-center, retrospective study included all neonates
diagnosed with chylothorax between January 2012 and
December 2020. The Ankara University Faculty of Medicine
Human Research Ethics Committee approved the study
(approval no: i02-98-23). Patient characteristics, management,
and outcomes were reviewed from the hospital's electronic
database. Imaging tests such as X-ray, chest ultrasound,
andfor chest computed tomography were used to diagnose
chylothorax. The diagnosis of chylothorax was confirmed if
the pleural fluid sample had a cell count of >1,000/mL (with a
predominance of lymphocytes) and a triglyceride level of more
than 1.1 mmol/L in a neonate who had been enterally fed (6,11).
Patient management included respiratory support, replacement
of pleural fluid loss, nutritional support with enriched MCT
formulas, and initiation of octreotide infusion. In the absence
of international or national guidelines or unit protocols, the
initiation time, dose, and maximum infusion rate of octreotide
treatment, as well as the response to treatment were at the
discretion of the attending neonatologist. Based on the volume
of chylous fluid, the octreotide dose was increased or decreased.
Surgery was performed in neonates with persistent pleural
effusion despite treatment.
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Demographic findings, prenatal, perinatal, and postnatal
characteristics, associated anomalies, duration of pleural
effusion, medical or surgical treatment, duration of neonatal
hospitalization, and survival were recorded.

Statistical Analysis

Descriptive statistics were performed on demographic
findings and clinical outcomes. Data were presented as numbers
and percentages and as mean + standard deviation (SD).

During the study period, 10 infants (five males, five females)
were diagnosed with chylothorax. Table 1 summarizes the
characteristics of the patients. Eight of the infants (80%) were
born prematurely. The mean gestational age of the neonates
was 34.2+3.2 weeks, and the mean birth weight was 2,655+685
g. Nine infants (90%) were delivered by cesarean section. Six
(60%) had congenital chylothorax and four (40%) had acquired
chylothorax.

Non-immune hydrops fetalis was found in four (67%) of the
six cases of congenital chylothorax. Intrauterine pleural fluid
drainage by thoracentesis was performed in three of these cases.
Acquired chylothorax (n=4) occurred postoperatively in three
patients (esophageal atresia repair, total anomalous pulmonary
venous return surgery, and bronchogenic cyst excision). One of
the acquired chylothoraces was a complication of chest tube
insertion.

Five infants had bilateral effusions. Chest tube drainage was
performedinall patients. All patientsrequired invasive respiratory
support with a mean duration of mechanical ventilation of
16.8+14.3 days. At some point during hospitalization, all infants
were fed a MCT-enriched formula. Aloumin replacement was
performed in 6 patients (60%). Patients required transfusions of
erythrocytes (60%; n=6), platelets (20%; n=2), and fresh frozen
plasma (10%; n=1) due to additional problems.

One patient with a poor response to treatment required
lymphoscintigraphy (patient #3) and no congenital anomaly of
the lymphatic system was found.

All infants with chylothorax were treated with octreotide at
some point. Octreotide infusion was started on average 1.5+1.3
days after the appearance of the chylous effusion. Treatment
was initiated on the same day as effusion in four (40%) patients,
two days later in three (30%) patients, and three days later in
three (30%) patients. The initial dose of octreotide infusion was
1-4 pg/kg/h and was increased to a maximum of 5-12 pg/kg/h
(mean 6.1+3.9 pg/kg/h). The duration of octreotide treatment
ranged from 2 to 59 days with a mean of 26.7+21.1 days. In all
patients, pleural effusion eventually resolved between 1 and 25
days (mean 11.8+7.4 days). During treatment, the mean volume
of chylous effusion was 74.5+44 ml/kg/d. Details of effusion,



Ankara Universitesi Tip Fakiiltesi Mecmuas 2024;77(2):137-142

Kostekei et al. Neonatal Chylothorax

Table 1: Characteristics of patients

. . - Apgar
Gestation | Birth Mode of | Antenatal P - Intrauterine
No. | Gender age (w) weight (g) | delivery | diagnosis Type Main diagnosis management 2!%) Outcome
1 Male 34.4 2570 C/S Pleural effusion | Congenital Congenital Yes? 4/7 Alive
chylothorax
2 Male 34 2745 C/S Pleural effusion | Congenital Pulmonary_ Yes® 6/7 Alive
sequestration
3 | Female |33 2700 c/s NIHF Congenital | Congenital No 2/4 Alive
chylothorax
4 |Male |325 2230 c/s NIHF Congenital | COngenital No 5/6 Alive
chylothorax
5 Female | 38 3020 C/S vt e Acquired Postoper:agve No 7/8 Alive
cyst (cyst excision)
Traumatic chest
6 Female | 26.5 1080 C/S Prematurity Acquired tube insertion No 57 Died
(pneumothorax)
. Postoperative .
7 Male 38 3295 VD TAPVR Acquired (TAPVC) No 7/8 Died
No Postoperative
8 Female | 36 2300 C/S . Acquired (esophageal No 7/8 Alive
(polyhydramnios) :
atresia)
9 Female | 36 3170 C/S NIHF Congenital i e No 3/6 Alive
teratoma
10 | Male | 35.1 3440 c/s NIHF Congenital | COngenital Yest 8/8 Alive
chylothorax

2: Pleural drainage on week of 33 and 34, °: Pleural drainage on week of 32, <: Pleural drainage on week of 32 and 35
CS: Cesarean section, NIHF: Non-immune hydrops fetalis, TAPVC: Total anomalous pulmonary venous connection, VD: Vaginal delivery

ventilation, and octreotide treatment in the study population
are summarized in Table 2.

One patient underwent thoracic duct ligation due to lack
of improvement with MCT formula and octreotide therapy
(patient #6).

Of the six cases treated solely with octreotide, one infant with
acquired chylothorax was discharged in stable condition and
two infants died; while one infant with congenital chylothorax
was discharged in stable condition and two infants died. The
average time from the beginning of octreotide treatment until
the chylous fluid resolved was 12.83 SD 9.19 days in congenital
chylothorax and 10 SD 1 day in acquired chylothorax (p>0.05).

Two patients experienced adverse events thought to be
caused by octreotide. At a dose of 10 pg/kg/h of octreotide,
one patient developed hemodynamically insignificant
ventricular extra beats (patient #5). Reducing the dose to 8 pg/
kg/h improved the extra beats. In one patient with acquired
chylothorax, hypertension was observed at the 8 pg/kg/h dose
and blood pressure was normalized by reducing the drug dose
to 5 ug/kg/h (patient #7).

Eight patients (80%) were discharged with full recovery
and two (20%) died due to prematurity and heart failure after
cardiac surgery. Two patients were discharged with additional

treatments (patient #1: subcutaneous octreotide treatment;
patient #4: supplemental oxygen). No short-term recurrence
was observed in any of the surviving cases.

Chylothorax is a rare condition in newborns. It causes severe
morbidity regardless of etiology. There is insufficient evidence
to guide medical and surgical approaches. In this study, we
attempted to evaluate neonatal chylothorax cases from a
tertiary NICU in terms of clinical presentation and management
strategies. Ten neonatal chylothorax cases with various etiologies
were presented in this cohort. The infants were treated with
generally accepted conventional therapies such as pleural
fluid drainage, respiratory support and MCT enriched formula.
Octreotide infusion was also initiated in all neonates. Previous
studies of octreotide treatment for neonatal chylothorax have
shown conflicting results with variable success rates (2,7-10). In
the present study, 8 out of 10 patients had successful remission
of chylous effusion after initiation of octreotide therapy.

The exact mechanism of action of octreotide is unclear. It
may act on somatostatin receptors in the splanchnic circulation,
reducing lymphatic fluid production by decreasing gastric,
intestinal, and pancreatic secretions, as well as hepatic venous
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pressure and splanchnic blood flow (12). Although octreotide
is the most commonly used drug for chylothorax, there are
insufficient data on dose, duration, and efficacy.

In a meta-analysis of 19 cases of congenital chylothorax
treated with octreotide, it was reported that the chylothorax
regressed in 14 cases, four cases did not benefit from treatment,
and the outcome of one case was uncertain (6). White et al.
(9) reported on six neonates with chylothorax, three of whom
were treated with octreotide and showed no significant effect
on pleural output. A cohort study showed that patients with
surgically induced chylothorax did not benefit from octreotide
treatment (8). In a retrospective analysis of 11 neonates with
congenital chylothorax, while somatostatin was required in only
one case, while the chylous effusion was resolved with only
conservative management in the other patients (13). Downie et
al. (2) reported on ten infants with chylothorax, three of whom
were treated with octreotide, two of whom showed a significant
clinical response and one of whom showed no significant
improvement. In an another report, there was no clear and
consistent effect of octreotide therapy in seven neonates with
congenital chylothorax (10). In the present study, all neonates
were treated with octreotide and in eight of them the chylous
effusion resolved successfully. In one case, the chylous effusion
did not resolve despite octreotide infusion, and a thoracic duct
repair was performed. Another case could not be evaluated as
a therapeutic response because the effusion resolved one day
after the start of the octreotide infusion.

Duration of
hospitalization
13

38

36

34

46

62
24
59
36

37

duration
(days)

Invasive
ventilation
10

12

3
18
22

Side effect of

octreotide
extra beats
Hypertension

Ventricular

Day of
response to
treatment
12
10

1

Octreotide
duration
(days)
59

6

51

2

18

20

16

42

Octreotide
initiation day after
chylous effusion
was appeared

oOlN|o|N| m |n|m| > oo The recommended dose of octreotide is variable. In a
systematic review by Bellini et al. (14), octreotide was used at
doses ranging from 1 ug/kg/h to 10 ug/kg/h and was reported
to be effective in 47% of patients. In an another case series of
seven neonatal chylothorax patients, octreotide was initiated at
a dose of 212 ug/kg/h, and none of them required surgery (10).
In the present study, the initial dose of octreotide infusion was
1-4 ug/kg/h and was increased to a maximum of 5-12 pg/kg/h.
In seven patients who were successfully treated, the maximum
octreotide infusion rates were all >5 pg/kg/h, while only one
patient received a dose of 1 ug/kg/h. Based on the cases in this
study, it may be thought that doses of >5 pg/kg/h are more
effective in treating chylothorax, but it could not be concluded
as a result of this study.

Chylous
effusion
(mL/kg/day,
max.)
50

47

140

10

95

66

60

130

30

117

octreotide
dose
(ng/kg/h)
12

10

Max.

octreotide
dose (png/

Initial
kg/h)

A systematic analysis of neonatal chylothorax has recently
been reported (15). This report included only cases of congenital
chylothorax. Octreotide treatment data were documented in
138 cases with a mean duration of 22 days (range 3-151 days).
Treatment with octreotide was started between day 2 and day
109, and the initial intravenous dose varied between 3 and 4 pg/
kg/h, and the maximum dose varied between 6 and 12 pg/kg/h.
Octreotide therapy failed in 30 cases, leading to subsequent

Non-per
oral
No
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes

Chest tube
drainage
duration
(days)
37

16

40

N

30

26

23

28

28

10

Table 2: Details of pleural effusion, ventilation, and octreotide treatment in the study population

No
1
2
3
4
5
6
7
8
9
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surgery. The success rate was consistent with our results, but
our sample included both congenital and acquired chylothorax.

Yin et al. (16) reported that octreotide is effective in high
volume pleural drainage (>20 ml/kg/g). In the study by White
et al. (9), the median maximum pleural output was 218 mlL/
kg/d (range: 86-310 mL/kg/d), the patients who were treated
with octreotide did not benefit significantly from the therapy.
Cleveland et al. (7) reported that out of 23 cases of neonatal
chylothorax, six required surgery due to massive chylothorax
(>50 ml/kg/d). They recommended early surgery in patients
with massive pleural effusion to avoid complications of
prolonged medical therapy. In the present report, the mean
maximum pleural fluid output was 74.5+44 ml/kg/day, and
the pleural fluid volume was >50 ml/kg/d in six of eight
infants successfully treated with octreotide. In one infant
with a pleural fluid volume of 66 mL/kg/d, octreotide failed
to reduce the effusion and surgery was ultimately performed
(patient #6). In the present study, octreotide was reported to
be beneficial even in infants with massive chylothorax.

Although octreotide has been reported to be safe and
effective in the treatment of chylothorax in newborns,
adverse effects such as necrotizing enterocolitis,
hypothyroidism, cholelithiasis, retinal problems, pulmonary
hypertension, hyperglycemia, and hematochezia have been
reported in case series (1,10). Systemic hypertension and
cardiac arrhythmias were observed in two cases in the
current study and improved with dose reduction and are
therefore considered adverse reactions of octreotide. These
two conditions may not be considered direct pharmacologic
side effects, and there are insufficient data to conclude that
octreotide is safe in neonates.

Study Limitations

The retrospective nature and the inclusion of patients from
a single center are major limitations of the study. Our data
cannot provide an estimate of the time of initiation, as all
patients received octreotide within the first three days. Due
to the lack of guidelines or national protocols for octreotide
treatment of chylothorax, there is variation in dose regimens,
initiation time, and duration, and there is also no exact
definition of treatment response. Under these circumstances,
statistical analysis could not be performed. Because virtually
all available data from tertiary NICUs are case reports or
small case series of neonatal chylothorax, comparison with
other research was also limited. In contrast to some previous
studies, this study shows that octreotide can be effective
even in cases of massive neonatal chylothorax. Although
there is a lack of data to conclude that the use of octreotide
in neonatal chylothorax is safe, none of the patients in this
study experienced significant adverse effects. In our opinion,
octreotide could be a beneficial treatment option in cases of

neonatal chylothorax, but the development of evidence-based
guidelines would be critical.

Randomized controlled trials are essential for the
development of evidence-based interventions. However,
conducting such trials, especially in multicenter studies, appears
to be infeasible. Currently, treatment options are mostly based
on clinical experience and expert opinion. To obtain additional
data, national and worldwide multicenter databases should be
established.

Ethics

Ethics Committee Approval: The Ankara University Faculty
of Medicine Human Research Ethics Committee approved the
study (approval no: 102-98-23).

Informed Consent: The ethics committee is not required to
obtain informed consent due to the retrospective design of the
study.

Authorship Contributions

Surgical and Medical Practices: ET., S.S., Concept: Z.B,
Design: M.E.,, S.S., Data Collection and/or Processing: B.G.D.,
Analysis andfor Interpretation: E.T, M.E., Literature Search:
B.G.D., Writing: B.G.D.

Conflict of Interest: According to the authors, there are no
conflicts of interest related to this study.

Financial Disclosure: This study received no financial
support.

References

1. Bialkowski A, Poets CF, Franz AR, et al. Congenital chylothorax: a prospective
nationwide epidemiological study in Germany. Arch Dis Child Fetal Neonatal
Ed. 2015;100:169-172.

2. Downie L, Sasi A, Malhotra A. Congenital chylothorax: associations and
neonatal outcomes. J Paediatr Child Health. 2014;50:234-238.

3. Tutor JD. Chylothorax in infants and children. Pediatrics. 2014;133:722-
733.

4. Costa KM, Saxena AK. Surgical chylothorax in neonates: management and
outcomes. World J Pediatr. 2018;14:110-115.

5. Bellini C, Cabano R, Bellini T, et al. Congenital Chylothorax of the Newborn:
Diagnosis and Treatment in Three Pictures. Lymphology. 2016;49:150-156.

6. Das A, Shah PS. Octreotide for the treatment of chylothorax in neonates.
Cochrane Database Syst Rev. 2010:CD006388.

7. Cleveland K, Zook D, Harvey K, et al. Massive chylothorax in small babies. J
Pediatr Surg. 2009;44:546-550.

8. Church JT, Antunez AG, Dean A, et al. Evidence-based management of
chylothorax in infants. J Pediatr Surg. 2017;52:907-912.

9. White MK, Bhat R, Greenough A. Neonatal Chylothoraces: A 10-Year
Experience in a Tertiary Neonatal Referral Centre. Case Rep Pediatr.
2019;2019:3903598.

10. Horvers M, Mooij CF, Antonius TA. Is octreotide treatment useful in patients
with congenital chylothorax? Neonatology. 2012;101:225-231.

141



Kostekei et al. Neonatal Chylothorax

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(2):137-142

. Buttiker V, Fanconi S, Burger R. Chylothorax in children: guidelines for

diagnosis and management. Chest. 1999;116:682-687.

. Helin RD, Angeles ST, Bhat R. Octreotide therapy for chylothorax in infants

and children: A brief review. Pediatr Crit Care Med. 2006;7:576-579.

. Ergaz Z, Bar-0z B, Yatsiv |, et al. Congenital chylothorax: clinical course and

prognostic significance. Pediatr Pulmonol. 2009;44:806-811.

. Bellini C, Cabano R, De Angelis LC, et al. Octreotide for congenital and

acquired chylothorax in newborns: A systematic review. J Paediatr Child
Health. 2018;54:840-847.

142

15.

16.

Resch B, Sever Yildiz G, Reiterer F. Congenital Chylothorax of the Newborn:
A Systematic Analysis of Published Cases between 1990 and 2018.
Respiration. 2022;101:84-96.

Yin R, Zhang R, Wang J, et al. Effects of somatostatin/octreotide
treatment in neonates with congenital chylothorax. Medicine (Baltimore).
2017;96:€7594.



RESEARCH ARTICLE / ARASTIRMA MAKALES| sokars Universies T Pkt Moo a0 4711 148

MEDICAL SCIENCES / DAHILI TIP BILIMLERI

Perception of Increased Anxiety Regarding Their Parents by
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Abstract

Objectives: Since its declaration as a pandemic, coronavirus disease-2019 (COVID-19) has adversely affected public mental health. During
the pandemic, children and adolescents have experienced increased anxiety and depressive symptoms. In this study, we investigated children's
perceptions of anxiety about their parents during the pandemic.

Materials and Methods: The study sample consisted of 206 children. To measure their anxiety about their parents, questions were asked about their
parents' possibility of getting COVID-19 infection. Moreover, children's knowledge about COVID-19 symptoms and precautions against COVID-19
were evaluated.

Results: It was found that children who have more anxiety about getting COVID-19 themselves or their parents catching the illness have more
information about COVID-19 symptoms and take more precautions. In addition, there was a significant positive correlation between the total
number of precautions and the total number of known symptoms of COVID-19 among children.

Conclusion: This study suggests that evaluating children's anxiety and perception about their parents during the current COVID-19 pandemic period
and supporting necessary mental health care is important for children's mental health.

Keywords: Children, COVID-19, parental, environmental, fear

Amag: Koronaviriis hastaligi-2019 (COVID-19), pandemisinin ilan edilmesinden bu yana toplum ruh saghgi olumsuz yénde etkilenmistir. Pandemi
sirasinda cocuklar ve ergenler artan kaygr ve depresif belirtiler yasamislardir. Bu ¢alismada, pandemi sirasinda cocuklarin ebeveynleri hakkindaki
kaygi algilari arastiriimistir.

Gere¢ ve Yontem: Arastirma drneklemini 206 cocuk olusturmustur. Ebeveynleri hakkindaki kaygilarini 6lcmek icin cocuklara ebeveynlerinin
COVID-19 enfeksiyonu kapma olasiliklari hakkinda sorular soruldu. Ayrica ¢cocuklarin COVID-19 semptomlari ve COVID-19'a karsi alinacak 6nlemler
hakkindaki bilgileri degerlendirildi.

Bulgular: Kendilerinin veya ebeveynlerinin hastaliga yakalanmasindan daha fazla endise duyan cocuklarin COVID-19 semptomlari hakkinda daha
fazla bilgi sahibi olduklari ve daha fazla dnlem aldiklari bulundu. Ayrica, cocuklar arasinda alinan toplam dnlem sayisi ile bilinen toplam COVID-19
semptomu sayisi arasinda anlamli bir pozitif korelasyon vardi.

Sonuc: Bu calisma, meveut COVID-19 pandemisi doneminde cocuklarin ebeveynleri hakkindaki kaygi ve algilarinin degerlendirilmesinin ve gerekli
ruh saghgi bakiminin desteklenmesinin ¢cocuklarin ruh saghgi icin 6nemli oldugunu duslindiirmektedir.

Anahtar Kelimeler: Cocuk, COVID-19, ebeveyn, ¢evresel, korku
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Introduction

The World Health Organization proclaimed the coronavirus
disease-2019 (COVID-19) pandemic an international public
health emergency on January 30, 2020. It represents a major
public health issue around the globe where COVID-19 cases
and deaths have been confirmed (1). In Tiirkiye, the first case
was officially confirmed on March 11™, 2020. Schools and
universities were announced as closed on March 16%, 2020.
The first death because of COVID-19 occurred on March 17,
2020 (2). The Ministry of Health in our country has implemented
several safeguards and recommendations to promote self-
care and protect others. Mass fear of the COVID-19 outbreak
has led, globally, to many psychological manifestations and
consequences termed as “corona phobia” among individuals
across different strata and age groups (3).

Studies have found that children may experience adverse
mental consequences during the COVID-19 outbreak due to
concerns such as contagion, monotony, disappointment, lack
of face-to-face contact with friends, insufficient personal
space at home, and family financial challenges during
lockdowns. These factors can lead to children suffering
from physical and mental violence by parents, potentially
exacerbating prolonged mental disorders (4-6). Furthermore,
a recent study discovered that the COVID-19 pandemic's
effects on teenagers' life are having a detrimental effect on
their mental health (7) and the closure of schools and home-
quarantine during pandemic causes anxiety and loneliness
among young people (8).

Children may endure fear, uncertainty, physical and social
isolation due to the COVID-19 epidemic, which could result in
prolonged periods of absence from school (9). Changes in daily
living routine during the pandemic (quarantine, isolation from
friends, loss of a parent, or separation from parents) cause
a state of crisis and increase the risk of psychological stress
among children (10). Media and social conversations have
become primary sources of knowledge concerning the COVID-19
epidemic. Children are being exposed to significant volumes of
information, leading to heightened tension and anxiety (11) both
from adults around them and tools such as media and social
communication networks. This panic and atmosphere of fear
could influence the children's world. Supportive and reassuring
parenting are advised to manage children’s anxiety (12).

There are several studies in literature investigating parental
anxiety about COVID-19. In a preprint article, higher anxiety
about getting a COVID-19 diagnosis was reported, and this
anxiety was linked to medical or psychological problems in the
pre-pandemic period (13). In a national survey, the psychological
consequences of COVID-19 were documented. It was mentioned
that 27% of parents reported worsening mental health for
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themselves, and 14% of parents reported worsening behavioral
health for their children (14).

Although there are several studies about parental anxiety
during the COVID19 pandemic, little is known about changes in
the psychological state of children concerning parents’ getting
COVID-19 infection. It is crucial to identify the several ways
in which the COVID-19 pandemic will affect children's mental
health. This study aims to evaluate how children's mental health
is affected by worries about their parents contracting COVID-19
during the pandemic. It will utilize a self-administered survey
form to offer prompt assistance to impacted children. Another
aim of the study was to investigate the knowledge about the
symptoms of COVID19 and precautions in a community sample
of outpatient clinic patients. It is considered important to
conduct the study in an outpatient clinic sample reflecting
the community sample. In addition, the study is thought to be
important in terms of measuring children's concerns about their
parents.

Materials and Methods

The study was carried out at University of Health Sciences
Tiirkiye, Ankara Dr. Sami Ulus Maternity and Children's Health
and Diseases Training and Research Hospital. The study obtained
approval from the Ethical Committee of the University of
Health Sciences Turkiye, Ankara Dr. Sami Ulus Maternity and
Children's Health and Diseases Training and Research Hospital
(approval no.: 2020-KAEK-141/127, date: 04.03.2021). Two
hundred six children admitted to our hospital were included.
Informed consent was obtained from all participant and their
legal guardians. A power analysis was not applied for sample
size calculation. The study was conducted during the pandemic.
Participants who met the inclusion criteria within the period
determined for the study were included in the study and the
sample size was reached. Children with a history of psychiatric
disorders were excluded from the study based on the exclusion
criteria. Face to face and one-on-one interviews were
performed, lasting for approximately 30 minutes. The authors
developed a questionnaire for the youngsters to complete,
which included open-ended, yes/no, and multiple-choice
questions. A sociodemographic questionnaire was completed
to gather information regarding their sociodemographic
characteristics, such as age, gender, age of both parents, and
parental educational attainment.

Several questions were asked about children's precautions
and attitudes concerning the COVID19 pandemic and anxiety
about their parents. These were "Do you have any information
about COVID-197?" If yes, where did you obtain this information?
We presented six possible answer choices for this question:
“from my family, friends, teacher, TV programs, social media,
internet.”
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To figure out children's anxiety around COVID-19, we
inquired about their concerns regarding being diagnosed
with COVID-19 and their concerns about their parents being
diagnosed with COVID-19. We provided two options for these
questions: Indicate if the answer is positive or negative.
While evaluating the answers, it was interpreted that those
who answered yes to the question felt anxiety and those
who answered no did not feel anxiety. These two questions
were used to measure the anxiety level of children about
themselves and their parents, which was the main purpose
of the study. To detect knowledge about COVID-19 clinics
we included a multiple-choice question related to symptoms.
"What is (are) the symptom(s) of COVID-19?" We provided
eight potential answer options for the question, including
symptoms such as fever, breathing difficulties, cough, nasal
congestion, diarrhea, vomiting, loss of smell, and weakness/
tiredness. Additionally, we included the question “What are
the possible effects of COVID-19 on our body? to detect
awareness of COVID-19. We presented five possible answers
for this question: “There is no negative effect of COVID-19
on our body, brain damage, respiratory dysfunction, death,
others. To detect children's precaution(s) about COVID-19 we
asked: "What precaution(s) do you take to protect yourselves
from the COVID-19 pandemic?” We presented six possible
answer choices for this question: "I do not take additional
precautions, | wash my hands more often, | stay at home, |
use a mask outside, | use gloves outside, | carry disinfectant
solutions outside, and other precaution options" presented as
an open-ended question.

Statistical Analysis

Statistical data analysis was conducted using SPSS software.
Demographic variables were analyzed using descriptive statistics.
The data's normality was evaluated based on the Skewness and
Kurtosis values. The study groups were categorized based on
whether they felt anxious about receiving a COVID-19 diagnosis
themselves or their parents receiving one. An independent
samples t-test was utilized to examine differences among the
groups. Pearson correlation analysis was utilized to examine
correlations. The chi-square test was utilized to examine
differences among categorical variables. A two-tailed p value of
0.05 was deemed statistically significant.

The study sample consisted of 206 children. Of these, 113
were girls and 93 were boys. The mean age of the girls was
149.36+37.65 months and that of the boys was 153.66+38.32.
There was no significant difference between the groups in
terms of age (p=0.420). Socio-economic levels were not
different when comparing girls and boys (p=0.392). There were
no significant differences between the parental and maternal

educational levels of children. Demographic characteristics are
given in Table 1.

The most known COVID-19 symptoms were fever (93.7%,
193/206), cough (83.5%, 172/206) and difficulty in breathing
(74.3%, 153/206) respectively. Nasal congestion was the least
known with a frequency of 27.7% (Table 2). There was no
difference between boys and girls concerning their awareness of
symptoms. There was no difference between parental education
level and knowledge of COVID-19 symptoms.

In our study, all participants reported taking one or more
additional precautions against COVID-19. The most preferred
precaution was “using a mask outside”, the second involved
"washing and more often". Of all children, 0.5% were found
to take six precautions, 20.4% five, 34.5% four, 25.7% three,
14.1% two and 4.9% one precaution concerning COVID-19.
We have computed the total number of precautions by
the sum of each precaution. The mean total number of
precautions was 3.72+1.07 among girls and 3.29+1.14 in
boys. There was a significant difference between boys and
girls in terms of the total count of precautions (t=2.811,
p=0.005).

When responses were evaluated to the question “Do you
worry about being diagnosed with COVID-19?" 77 of the girls
answered "yes" and 36 of them answered “no". Fifty nine of the
boys answered “yes" and 34 of them answered “no". There was no
significant difference between boys and girls in terms of their
answer (x?=0.502, p=0.478). In the question “Are you concerned
about your parents being diagnosed with COVID-19?"; 90 girls
answered "yes" and 23 answered "no". 79 boys answered “yes"
and 14 answered "no". There was no significant difference
between boys and girls in terms of their answer (x?=0.973,
p=0.324).

The group was split into two different groups based on their
responses on children's apprehensions about getting diagnosed
with COVID-19 themselves or their parents being diagnosed.
The total number of precautions and total number of known
symptoms of COVID-19 were compared between the groups.
In both questions, children have more anxiety about getting
COVID-19 for themselves and parents have more information
about COVID-19 symptoms and take more precautions. These
results are given in Table 3.

In correlation analysis, there was a significant correlation
between the total number of precautions and total number
of known symptoms of COVID-19 (r=0.327, p<0.001). In this
analysis, family income and maternal and. paternal education
levels were included but there was no correlation between these
variables and the total number of precautions and total number
of known symptoms of COVID-19.
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Table 1: Demographic characteristics

Female Male Statistics
Number of participants 113 (54.9%) 93 (45.1%)

Mean+SD Mean+SD t p value
Age (month) 149.36+37.65 153.66+38.32 -0.806 0.420
Maternal age (year) 39.18+5.59 38.67+6.24 0.618 0.537
Paternal age (year) 43.25+5.72 42.37+6.04 1.073 0.285
Family income

n (0/0) n (%) X2 p value
Below minimum wage 5(13.3) 7 (7.5) 2.996 0.392
Minimum wage 40 (35.4) 40 (43)
Two-fold of minimum wage 42 (37.2) 30 (32.3)
Above two-fold of minimum wage 16 (14.2) 16 (17.2)
Maternal educational level
[lliterate 8 (7.1) 3(3.2) 5.111 0.276
Primary school graduate 52 (46) 53 (57)
High school graduate 38 (33.6) 25 (26.9)
University graduate 13 (11.5) 12 (12.9)
Postgraduate 2 (1.8) 0 (0)
Paternal educational level
[lliterate 1(0.9) 0(0) 5.340 0.254
Primary school graduate 44 (38.9) 46 (49.5)
High school graduate 41 (36.3) 32 (34.4)
University graduate 24 (21.2) 15 (16.1)
Postgraduate 3(2.7) 0 (0)
SD: Standard deviation

Table 2a: Knowledge of children about COVID-19 symptoms

Yes No

n (%) n (%)
Fever 193 (93.7) 13 (6.3)
Cough 172 (83.5) | 34 (16.5)
Difficulty in breathing 153 (74.3) 53 (25.7)
Weakness/tiredness 136 (66) 70 (34)
Difficulty in smelling 108 (52.4) 98 (47.6)
Sore throat 107 (51.9) 99 (48.1)
Diarrhea 92 (44.7) 114 (55.3)
Vomiting 65 (31.6) 141 (68.4)
Nasal congestion 57 (27.7) 149 (72.3)

Table 2b: Distribution of precautions among children

Yes No
n (%) n (%)
| am using mask 197 (95.6) |9 (4.4)
| wash my hand more often 188 (91.3) 18 (8.7)
| am staying home 164 (79.6) 42 (20.4)
| am carrying disinfectant 126 (61.2) 80 (38.8)
| am using gloves 41 (19.9) 165 (80.1)

COVID-19: Coronavirus disease-2019

146

This study aimed to investigate the impact of COVID-19
on children's mental health and analyze the concerns of
children's parents getting infected during the COVID-19
pandemic using a self-administered survey questionnaire. We
have found that children who have more anxiety about getting
COVID-19 themselves and their parents catching the illness
have more information about COVID-19 symptoms and take
more precautions. In addition, there was a significant positive
correlation between the total number of precautions and total
number of known symptoms of COVID-19 among children. To
the best of our knowledge, this is the first study investigating
the children's perception and anxiety about their parents in the
COVID-19 pandemic period.

The COVID-19 pandemic can lead to various psychosocial
effects such as anxiety, trauma, post-traumatic stress disorder,
and increased precautionary measures due to restrictions on
daily activities, necessities, routines, and social isolation. Several
studies have suggested increased anxiety in adults related to
the pandemic, lockdown, and social isolation (15). People were
also moderately worried about friends, family members or
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Table 3: Comparison of total number of precautions and knowledge about COVID-19
Are you concerned about being diagnosed with COVID-19?

Yes No Statistics

Mean+SD Mean+SD t p value
Total number of precautions 3.70+1.01 3.18+1.24 -3.125 0.002
Total number of known symptoms 5.63+2.28 4.65+2.25 -2.951 0.004
Are you concerned about your parents being diagnosed with COVID-19?

Yes No Statistics

Mean+SD Mean+SD t p value
Total number of precautions 3.60+1.03 3.16+1.42 -2.212 0.028
Total number of known symptoms 5.51+2.25 4.35+2.38 -2.716 0.009
COVID-19: Coronavirus disease-2019, SD: Standard deviation

themselves catching COVID-19 (16). In addition to adults, the
COVID-19 pandemic and related precautions and quarantine
have potential adverse effects on children and adolescent's
daily habits and mental health (4). In addition to the anxiety of
children and parents related to COVID-19, their anxiety related
to each other also causes a significant loss of functionality.
In a recent study about this issue, the same-way association
was mentioned between parents' and children's fear about
COVID-19. In addition, changes in family sleeping habits were
associated with parental and child fears and concerns about
COVID-19 (17). Like this study, we have found that children who
have more anxiety about getting COVID-19 themselves and
their parents getting it have more information about COVID-19
symptoms and take more precautions. In addition, there was
a significant positive correlation between the total number of
precautions and total number of known symptoms of COVID-19
among children. We think that higher precautions and increased
knowledge about symptoms could be evaluated as an indirect
indicator of a child's anxiety.

Another study compared the anxiety and depression levels of
children whose parents are health workers involved in COVID-19
with those of children whose parents are not health workers,
using a similar approach. There was no significant difference
in depression ratings between children of health workers and
non-health workers. However, anxiety scores were greater in
children of health workers compared to children of non-health
workers. It was mentioned in this study that since their parents
were working in intensive and high-risk environments during
the COVID-19 pandemic, the children of health workers may be
at greater psychological risk than other children (18). The fact
that the children of healthcare workers who are at high risk
for COVID-19 have a higher anxiety level may indicate that the
anxiety of the children is related to their parents' conditions. In
another study conducted with children of health care workers,
increased anxiety symptoms were found in the children of
healthcare workers compared to the controls (19). Both studies

conducted with children of healthcare workers show that if
parents are at high risk for COVID-19, children’s anxiety levels
also increase. In our study, we have found that children with
increased concern about their parents similarly have increased
anxiety about COVID-19.

Study Limitations

Our study is subject to specific limitations. The data was
first gathered at a single center. This constraint hinders the
generalization of our results to the entire population. This is a
cross-sectional study; hence our data may not have the capacity
to imply causality or risk. Additional prospective research is
required to elucidate the association between the COVID-19
pandemic and children's concern toward their parents. We did
not perform a formal diagnostic assessment with children and
did not utilize tools to quantify anxiety. This could be seen as
a methodological limitation that might impact the outcomes.
Our study's strength lies in assessing children's apprehensions
toward their parents, making it the pioneering research on this
topic.

In conclusion, our study suggests that children who have
increased anxiety about their parents getting COVID-19
infection have increased knowledge about COVID19 symptoms
and take more precautions. Our study started with the idea that
we observed the signs of increased anxiety in a child whose
father was at high risk for COVID-19. It could be mentioned
that evaluating children's anxiety and perception about their
parents during COVID-19 pandemic period and supporting
necessary mental health care is important for children's mental
health. The results of this study show that, during the COVID-19
pandemic children could have increased anxiety perceptions
about their parents because of their possibility of getting
COVID-19 infections and experiencing related complication
including death. Increased anxiety about parents could enforce
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children taking more precautions about COVID-19 and knowing
more symptoms about COVID-19. Protective and supportive
precautions and care for children could be crucial for improving
their mental health and daily functionality.
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Otoantikor Pozitif Hashimoto Tiroiditi Hastalarinin Klinik
Ozelliklerinin Incelenmesi: Tek Merkez Deneyimi

Clinical Features of Patients with Autoantibody Positive Hashimoto Thyroiditis: A Single-
Center Study
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Amac: Hashimoto tiroiditi, tiroid hiicrelerinin hiicresel ve antikor aracili immiin yolaklar tarafindan harabiyete ugradigi otoimmiin bir hastaliktir.
Cahsmamizda otoantikor pozitif Hashimoto tiroiditi hastalarinin klinik 6zelliklerinin incelenmesi amaclanmistir.

Gerec ve Yontem: Haziran 2019-2023 tarihleri arasinda endokrinoloji poliklinigi takiplerinde anti-tiroid peroksidaz (anti-TPO) ve anti-tiroglobulin
(anti-Tg) degerlerinden en az birisinde pozitiflik saptanan ve tiroid ultrasonografisi yapilan 192 hastanin verisi incelendi. Hastalarin demografik
verileri, kullanmakta olduklari levotiroksin (L-T4) dozlari, eslik eden otoimmiin diger hastaliklar ve otoimmiin belirtecler, tiroid volimi, nodiil varhg
degerlendirmeye alindi.

Bulgular: Hastalarin %87,5 kadin, ortalama yaslari 48,98+13,45, ortalama takip sureleri 7,70+4,53 yildi. Kullanmakta olduklari L-T4 dozu ortanca
degeri 50 mcg/gtin (minimum: 0, maksimum: 225) olarak izlendi. Hastalarin yalnizca %5,2'sinde vitamin D optimal seviyede (>30 ng/mL) iken
042,3'linde ciddi vitamin D eksikligi (<10 ng/mL) mevcuttu. Ayrica %43,4'linde B12 vitamin eksikligi oldugu saptandi. Tiroid ultrasonografi
goriintiilemesinde %93,2'sinde tiroid parankimi heterojen goriiniimlii olup %34'iinde en az bir tiroid nodiilii izlendi. izole anti-TPO poxzitifligi orani
26,6 iken, izole anti-Tg pozitifli§i %6,3'tl ve hastalarin %67,2'sinde her iki otoantikor pozitif gozlendi. L-T4 dozlari ile anti-TPO dizeyleri (r=0,294,
p<0,001) ve tiroid hacimleri (r=-0,239, p=0,001) arasinda anlamli bir iliski gézlenirken, anti-Tg diizeyleri ile anlamli bir iliski saptanmadi (r=-0,005,
p<0,945). Hastalarda en sik eslik eden otoimmiin hastaliklarin tip 1 diabetes mellitus, romatoid artrit ve Addison hastaligi (sirasiyla %2,6, %2 ve %2)
oldugu go6zlendi. En sik eslik eden otoimmiin belirtecler anti niikleer antikor (%40,6) ve doku transglutaminaz IgA (%27,3) olarak izlend.i.

Sonug: Elde ettigimiz verilerin klinik pratigimizde siklikla karsilastigimiz bu hasta grubunda eslik edebilecek diger sorunlara yénelik farkindaligimizi
ve bu sorunlarin yonetimindeki anlayisimizi gelistirecegine inaniyoruz.

Anahtar Kelimeler: Hashimoto tiroiditi, otoimmiinite, tiroid antikorlar

Abstract

Objectives: Hashimoto's thyroiditis is an autoimmune condition in which thyroid cells are damaged by immunological pathways that are both
cellular and antibody-mediated.

Materials and Methods: The study analyzed data from 192 patients who tested positive for at least one of the anti-thyroid peroxidase (anti-TPO)
and anti-thyroglobulin (anti-Tg) values and underwent thyroid ultrasonography during follow-up in an endocrinology outpatient clinic between
June 2019 and 2023. The assessment included demographic information, levothyroxine (L-T4) doses, autoimmune diseases and markers, thyroid
volume, and nodules.
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Results: The study population was 87.5% female, mean age 48.98+13.45 years and mean follow-up 7.70+4.53 years. The dose of L-T4 administered
median value was 50 mcg/day (minimum: 0, maximum: 225). Only 5.2% of patients achieved optimal vitamin D levels (>30 ng/mL), while 42.3%
had severe vitamin D deficiency (<10 ng/mL). Additionally, 43.4% were found to have vitamin B12 deficiency. Thyroid ultrasonography revealed
heterogeneous thyroid parenchyma in 93.2% of patients and at least one thyroid nodule in 34%. The rate of isolated anti-TPO positivity was 26.6%,
while the rate of isolated anti-Tg positivity was 6.3%, and both autoantibodies were positive in 67.2% of patients. We observed a significant
correlation between L-T4 doses and anti-TPO levels (r=0.294, p<0.001) as well as thyroid volumes (r=-0.239, p=0.001), but not with anti-Tg levels
(r=-0.005, p<0.945). Type 1 diabetes mellitus, rheumatoid arthritis, and Addison's disease were the most common comorbid autoimmune diseases.
The most commonly co-occurring autoimmune markers were anti-nuclear antibodies (40.6%) and tissue transglutaminase IgA (27.3%).

Conclusion: Based on the data we obtained, we believe that increasing our awareness of other potential issues that may accompany this patient
population in our clinical practice will help us understand how to manage these issues.

Keywords: Hashimoto's thyroiditis, autoimmunity, thyroid antibodies

Kronik otoimmiin tiroidit veya kronik lenfositik tiroidit olarak
da adlandirilan Hashimoto tiroiditi (HT), tiroid parankiminin
hiicresel ve antikor aracili immiin yolaklar tarafindan
harabiyete ugradigi otoimmiin bir hastaliktir (1). Tiim diinyada
hipotiroidinin en sik nedeni diyetle yetersiz iyot ahmidir ancak
gelismis tlkelerde en sik neden HT'dir (2). HT'nin etiyolojisine
yonelik yapilan calismalar hastalarin blyiik ¢cogunlugunda en
sik anti-tiroid peroksidaz (anti-TPO) olmak (izere cesitli tiroid
antijenlerine karsi antikorlarin gelistigini gostermektedir. Yiiksek
titreli anti-TPO varhgi, hastaligin ayirt edici 6zelligidir ve siklikla
tanisal bir gosterge olarak kullanilir (3). HT olgularinda ayrica
anti-tiroglobulin (anti-Tg) ve tiroid stimiilan hormon reseptori
antikorlari (TRAb) tespit edilebilmektedir. Bu otoantikorlar
hastaligin  patogenezinde dogrudan bir rol oynamaktan
ziyade devam eden enflamatuvar yaniti gostermektedir (4).
Tiroid hucrelerinin yikiminda poliklonal otoantikorlar, T hiicre
infiltrasyonu, 6lim reseptdrii aracili apoptozisin katkisi ile
birlikte T hiicre aracil sitotoksisite gibi birden cok faktdr rol
oynamaktadir. Tiroid hiicreleri otoimmiin siireci siddetlendiren
cesitli proenflamatuvar molekiiller salgilamaktadir. Salgilanan
kemokin ve sitokinler, tiroid dokusu icinde gelisen lenfosit
infiltrasyonuna katki saglamaktadir (5). Tiroid hiicre harabiyeti
sonucu gelisen hipotiroidide en sik laboratuvar bulgulari,
yiiksek tiroid uyarict hormon (TSH) ve diistik serbest tiroksin
(sT4) seviyeleri ile birlikte yiiksek anti-TPO antikor varhigidir (6).
Ancak hastaligin erken doneminde ihmli hipertiroidi klinigi ve
laboratuvar bulgulari da gozlenebilmektedir (2).

Otoantikor pozitifligi olan HT hastalarinin klinik ézelliklerinin
daha detayh bir sekilde incelenmesi, hastaligin seyrini anlamak
ve etkili tedavi stratejileri gelistirmek acisindan biylik énem
tasimaktadir. Bu calismanin amaci, otoantikor pozitif HT
hastalarinin klinik 6zelliklerini ayrintili sekilde degerlendirmektir.
Hastalarin yas, cinsiyet, laboratuvar bulgular ve tiroid
ultrasonografi gorintiileme (USG) ozelliklerini analiz etmek,
hastaligin seyrini anlamak ve tedavi stratejilerini yonlendirmek
acisindan onemlidir. Elde edilen bulgular, HT hastalarinin daha
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iyi anlasiimasina ve hastaliga 6zgu yaklasimlarin gelistirilmesine
katki saglayabilir.

Gerec ve Yontem

Calismamiz Helsinki Deklarasyonu Prensipleri'ne uygun
bir bicimde gerceklestirilmis olup Ankara Universitesi Tip
Fakiiltesi Etik Kurulu'ndan (29/08/2023 tarihli karar no: i07-
523-23) etik onay alindiktan sonra, tek merkezde yapilmis olup
retrospektif ve tanimlayici niteliktedir. Ankara Universitesi Tip
Fakiiltesi, Endokrinoloji ve Metabolizma Hastaliklari'na Haziran
2019-Haziran 2023 tarihleri arasinda basvuran 18 yas ve Ulzeri,
E06.3 otoimmiin tiroidit ve E06.5 kronik tiroiditler, diger 1CD
kodlari ile takip edilen anti-TPO ve anti-Tg degerlerinden
en az birisinde pozitiflik saptanan ve tiroid USG'si sistemde
bulunan hastalarin verileri degerlendirilmistir. Bu olgularin
yas, cinsiyet, takip stireleri, eslik eden otoimmiin hastaliklari,
diyabet varligi, levotiroksin (LT-4) dozlar, TSH, sT4, prolaktin,
glikolize hemoglobin (HbA1c¢), vitamin D, vitamin B12, folik asit,
ferritin degerleri, TRADb, anti niikleer antikor (ANA), anti notrofil
sitoplazmik antikor (ANCA), anti pariyetal hiicre antikoru (APCA),
romatoid faktor (RF), anti doku transglutaminaz IgA (tTG IgA)
otoantikor pozitifligi durumlari, takiplerinde anti-TPO ve anti-
Tg degerlerinin Gst limitin kag kati yiiksek oldugu, tiroid USG'de
parankim yapisi, toplam tiroid volimi, nodiil varhgr verileri
hastane bilgi sistemi vasitasiyla geriye doniik elde edilmistir.
Otoantikorlari negatif olan ve sistemde hic tiroid USG raporu
bulunmayan hastalarin verileri calismaya dahil edilmemistir.

istatistiksel Analiz

Verilerin bir araya getirilmesi ve istatistiksel analizinde IBM
SPSS 24 (Statistical Package for the Social Sciences version 24)
programi kullaniimistir. Tanimlayici olarak nicel degiskenler igin
ortalama + standart sapma, ortanca (minimum-maksimum)
veya ortanca (ceyrekler arasi genislik), nitel degiskenler icin ise
hasta sayisi (ytizde) kullanilmistir. Degiskenler arasindaki iliskiyi
incelemek icin Spearman korelasyon analizi kullaniimistir.
istatistiksel anlamhligin  belirlenmesi icin  p<0,05 degeri

secilmistir.
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Bulgular

192 hastanin  verileri
Tablo 1'de
sunulmustur. Hastalarin 168'i (%87,5) kadin cinsiyette, yas
ortalamasi 48,98+13,45 yil ve ortalama takip suiresi 7,70+4,53 yil
olarak izlenmistir. Tim hastalarin kullanmakta oldugu LT-4 dozu

Calismamizda HT ile takipli

degerlendirmeye alinmistir. Genel ozellikler

ortanca degeri 50 mcg/giin'dir [minimum (min.): 0, maksimum
(maks.): 225]. Hastalarin %33,3'liniin L-T4 replasman tedavisi
almadigi, %22,9'u 25-50 mcg, %31,3'0 51-100 mcg ve %12,5'i
ise >100 mcg dozunda L-T4 tedavisi aldigi gozlenmistir.En
dusiik TSH diizeylerinin ortanca degeri 0,70 ulU/mL (min.: 0,01
maks.: 11,36), en yiiksek TSH diizeyinin ortanca degeri 6,58 ulU/
mL (min.: 0,96 maks.: 201,10) ve en son TSH diizeyinin ortanca
degeri 2,53 plU/mL (min.: 0,01 maks.: 100,00) olarak tespit
edilmistir. Otoantikor pozitifligi agisindan degerlendirildiginde,
hastalarin %26,6'sinda izole anti-TPO pozitif, %6,3'linde izole
anti-Tg pozitif ve %67,2'sinde ise her iki otoantikor pozitif
oldugu gozlenmistir.

Hastalarin ortalama HbA1c degeri %6,1+1,47, B12 vitamini
seviyesi ortanca degeri 210,00 pg/mL (min.: 74,70 maks.:
1722,00), D vitamini seviyesi ortanca degeri 11,19 pg/L (min.:
5,00 maks.: 50,30), folik asit seviyesi ortanca degeri 6,63 ng/
mL (min.: 1,96 maks.: 24) ve ferritin seviyesi ortanca degeri
15,75 ng/mL (min.: 1,90 maks.: 280,00) olarak izlenmistir.
Hastalarin %710,9'unda TRAb pozitifligi saptanirken, %6,8'inde
hiperprolaktinemi mevcuttur.

Tiroid USG'sinde %34,3'linde en az bir tiroid nodill rapor
edilmistir. Raporlanan nodiillerin %65,15'inin boyutu 1 cm'den
kiicuiktiir. Parankim yapisi agisindan degerlendirildiginde ise
0093,2'sinde tiroid parankimi heterojen olarak raporlanmistir.
Calismamizda hastalarimizin %712,5'inde HT'ye eslik eden en
az bir otoimmiin hastalik izlenmistir. Toplam 4 hastada HT
disinda birden fazla otoimmiin hastalik eslik ettigi gdzlenmistir
(1 hastada astim ve Behcet hastaligi, 1 hastada romatoid artrit
ve Sjogren sendromu, 2 hastada ise tip 1 diabetes mellitus ve
Addison hastaligi birlikteligi mevcuttu). Eslik eden otoimmiin
hastaliklar degerlendirilerek sikliklari Tablo 2'de gosterilmistir.
Ayrica tiroid disi otoimmiin belirteclerin sikhgr da incelenmistir.

Tablo 1: Hastalarin ozellikleri

Degisken n=192

Yas, ortalama + SS 48,98+13,45
Cinsiyet, kadin, n (%) 168 (0087,5)
Takip siiresi, yil, ortalama + SS 7,70+4,53
LT-4 dozu, meg/giin, ortanca (min.-maks.) 50,0 (0-225)
LT-4 kullanmayan hastalar, n (%) 64 (33,3)
25-50 meg/giin alan hasta orani, n (%) 44 (22,9)
51-100 mcg/giin alan hasta orani, n (%) 60 (31,3)
>100 meg/giin alan hasta orani, n (%) 24 (12,5)

En diisiik TSH degeri, plU/mL, ortanca (min.-maks.)
En yiiksek TSH degeri, plU/mL, ortanca (min.-maks.)
Son kontrolde TSH degeri, plU/mL, ortanca (min.-maks.)

0,70 (0,01-11,36)
6,58 (0,96-201,10)
2,53 (0,01-100,00)

Otoantikor pozitifligi, n (%) 192 (100)
Izole Anti-TPO pozitif, n (%) 51 (26,6)
Izole Anti-Tg pozitif, n (%) 12 (6,3)
Her iki otoantikor pozitif, n (%) 129 (67,2)
HbA1c, %, ortalama + SS 6,1+1,47

B12 vitamini, pg/mL, ortanca (min.-maks.)

210,0 (74,70-1722,00)

D vitamini, pg/L, ortanca (min.-maks.)

11,19 (5,00-50,30)

Folik asit, ng/mL, ortanca (min.-maks.)

6,63 (1,96-24,00)

Ferritin, ng/mL, ortanca (min.-maks.)

15,75 (1,90-280,00)

TRADb pozitif olgular, n (%) 21 (10,9)
Hiperprolaktinemi olan olgular, n (%) 13 (6,8)
Tiroid ultrasonografisi ozelligi heterojenite, n (%)

Var 179 (93,3)
Yok 13(6,7)
Nodiil, n (%)

Var 66 (34,3)
Yok 126 (65,6)

uyarici hormon, min.-maks.: Minimum-maksimum

Anti-TPO: Anti-tiroid peroksidaz, Anti-Tg: Anti tiroglobulin, HbA1c: Glikolize hemoglobin, LT-4: Levotiroksin, SS: Standart sapma, TRAb: TSH reseptdrii antikorlari, TSH: Tiroid
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Sekil 1: Gruplarin kullandi§i levotiroksin dozlari kutu grafigi ile gosterilmistir. a) Anti doku transglutaminaz IgA (tTG IgA) pozitif olgular.
b) Anti pariyetal hiicre antikoru pozitif olgular. ¢) Her iki antikorun negatif oldugu olgular

Tablo 2: Eslik eden otoimmiin hastaliklarin sayisi ve yiizdeleri
n=192 %
Tip 1 diabetes mellitus 5 2,6
Romatoid artrit 4 2,0
Addison hastalig 4 2,0
Vitiligo 3 1,5
Sistemik lupus eritematozus 2 1,0
Sjogren sendromu 2 1,0
Kronik tirtiker 2 1,0
immiin trombositopeni 1 0,52
Behcet hastalig 1 0,52
IgG4 iliskili hastalik 1 0,52
Miyastenia graves 1 0,52

Bu belirteclerin pozitiflik oranlari Tablo 3'te sunulmustur.
Replasman tedavisinin absorbsiyonunu etkileyebilecek antikor
pozitifli§gi olan olgularda L-T4 dozu incelendiginde tTG IgA
pozitif olgularda L-T4 dozu ortanca (CAG) 82,10 (71,45) mcg
ve APCA pozitiflerde ortanca (CAG) 91,05 (60,73) mcg olarak
saptanmistir. Her iki antikorun negatif oldugu olgulardaki L-T4
dozu ile tTG IgA ve APCA pozitif olgulardaki L-T4 dozu kutu
grafigi Sekil 1'de gosterilmistir.

Hastalarin kullandigi L-T4 dozlari ile anti-TPO, anti-Tg ve
tiroid hacimleri arasindaki iliski Spearman korelasyon analizi ile
degerlendirilmistir. L-T4 dozlari ile anti-TPO diizeyleri (r=0,294,
p<0,001) ve tiroid hacimleri (r=-0,239, p=0,001) arasinda
anlamli bir iliski bulunmusken, anti-Tg dizeyleri ile anlamli bir
iliski saptanmamustir (r=-0,005, p<0,945). Hastalarin anti-TPO,
anti-Tg ve tiroid hacmi degerleri bazal, birinci ve ikinci kontrol
degerleri olarak Tablo 4'te gosterilmistir.

HT tiroid folikil hiicrelerinin kronik iltihabi ile karakterize,
hedef antijenin tiroid dokusu oldugu otoimmiin bir hastaliktir.
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Tablo 3: Tiroid disi otoimmiin belirteclerin sikhgr

Negatif Pozitif Toplam
Sayi (n) | % Sayi (n) | % Sayi (n)
ANA 47 59,4 32 40,6 79
ANCA 39 90,7 4 9.3 43
APCA 17 85 3 15 20
RF 65 83,3 13 16,7 78
tTG IgA 24 72,7 9 273 |33

ANA: Antiniikleer antikor, ANCA: Antinotrofil sitoplazmik antikor, APCA:
Antipariyetal hiicre antikoru, RF: Romatoid faktor, tTG IgA: Doku transglutaminaz
IgA

Tablo 4: Anti-TPO, anti-TG ve USG'de tiroid hacmi bazal, birinci
ve ikinci kontrol degerleri

Sayi () | Geger | sapma
Anti-TPO bazal (xNUS) 192 31,10 37,48
Anti-TPO 1. kontrol (xNUS) 165 28,86 32,58
Anti-TPO 2. kontrol (xNUS) 107 26,66 33,73
Anti-Tg bazal (xNUS) 192 37,00 115,14
Anti-Tg 1. kontrol (xNUS) 129 40,05 122,35
Anti-Tg 2. kontrol (xNUS) 62 31,98 97,37
Tiroid hacmi bazal (mL) 192 10,84 7,33
Tiroid hacmi 1. kontrol (mL) M4 10,05 7,20
Tiroid hacmi 2. kontrol (mL) 47 3,22 5,24
xNUS: Normalin st sinirinin kati, Anti-TPO: Anti-tiroid peroksidaz, Anti-Tg: Anti

tiroglobulin, USG: Ultrasonografi goriintiileme

Histopatolojik incelemede tiroid dokusunda lenfosit infiltrasyonu
izlenir (7). Gorilme sikhi§r yasla beraber artmakla birlikte her
yasta gorilebilir. Farkli calismalarda insidansi 0,6-5/1000 olarak
bildirilmistir (8). Kadinlarda goriilme sikligi 7-8 kat daha fazladir
(8,9). Biz de ¢alismamizda kadin/erkek oraninin 7 ortalama yasin
48,9 oldugunu gozlemledik.
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HT'nin ultrasonografik 6zellikleri farklilik gdsterebilmektedir.
Kronik harabiyete bagli bez atrofik goriinebilecegi gibi bazi
hastalarda diffiiz buylk tiroid bezi ile de karsilasilabilir.
HT'li olgularda ultrasonografik ozellikler ile ilgili yapilan
calismalarda, tiroid parankim anormallikleri (septasyon,
bezin yiizeyinde dalgalanma ve mikronodiilarite) kontrol
grubu ile karsilastinldiginda HT olgularinda anlamli derecede
ylksek gozlenmistir. Parankimal heterojenite ve vyaygin
hipoekojenitenin HT'nin en duyarl sonografik ézellikleri oldugu
bildirmistir (10). Calismamizda olgularin %93,2'sinde parankim
yapisinin heterojen goriinimde oldugu raporlanmistir. Rutin
pratikte USG'nin yaygin kullanimi sonucunda saptanan nodiil
sikhgr giderek artmaktadir. HT hastalarinda nodil sikhgr farkh
calismalarda %?14-42 olarak bildirilmistir (11-13). Calismamizda
ise hastalarin %034'linde USG'de en az bir nodil tespit
edilmistir. HT'sine eslik eden nodiillerin degerlendirildigi bir
calismada HT zemininde gelisen nodiillerde mikrokalsifikasyon,
makrokalsifikasyon ve hipoekoik goriinim gibi yiksek riskli
sonografik 6zellikler daha diistik oranda saptanmis olup sitolojik
inceleme sonuglari kontrol grubu ile benzer gorilmistir
(13). Tespit edilen noddiliin malignite riskinin belirlenmesi ve
tiroid ince igne aspirasyon biyopsisi kararinin verilmesinde,
HT'li hastalarda tiroid parankim degisikliklerinin nodillerin
sonografik ozelliklerini etkileyebilecegi ve bu nedenle yiiksek
riskli sonografik 6zelliklerin tespitinde zorluk yasanabilecegi g6z
ontinde bulundurulmalidir (14).

Hipotiroidinin standart tedavisi oral vyolla uygulanan,
gastrointestinal sistemden 0070-80 oraninda emilen, L-T4
replasmanidir. Asikar hipotiroidizmi olan eriskinlerde L-T4
gereksinimiortalama 1,6 pug/kg/giin olup, kademeli doz titrasyonu
ile optimal TSH dlzeyine (0,4-4,0 mlU/L) ulasacak sekilde
replasman verilmektedir (15). Calismamizda hastalarin %66,7'si
L-T4 tedavisi kullanmaktadir. L-T4 dozu ile anti-TPO, anti-Tg ve
tiroid hacimleri arasindaki iliski incelendiginde anti-TPO titresi
arttikca ve tiroid voliimii azaldikca ihtiya¢ duyulan L-T4 dozu artis
gostermektedir. Verilerimiz otoantikor titresi ile L-T4 tedavi dozu
arasinda pozitif korelasyonu gosteren Okuroglu ve ark/nin (16)
sonuglari ile de tutarlilik gdstermektedir. Subklinik hipotiroidili
hastalarda yuksek anti-TPO diizeyleri asikar hipotiroidizme
ilerlemeyle iliskilidir (17). Anti-TPO'nun lenfositik infiltrasyon
miktari ve hastahk aktivitesi ile korele oldugu bildirilmistir
(18). Bu bilgiler dogrultusunda anti-TPO pozitifligi durumunda
antikor titresinin yalnizca asikar hipotiroidizme ilerleme riskiyle
degil, ayni zamanda daha fazla hormon replasman ihtiyaciyla
da iliskili oldugunu sdylemek mimkiindiir. Anti-TPO titre
takibinin yapilmasi énerilmemekle beraber Schmidt ve ark!nin
(19) yapmus oldugu HT hastalarinin takip calismasinda HT tanisi
olan ve L-T4 replasmani alan hastalarin ¢cogunda ortalama 50
aylik takip periyodunda serum anti-TPO titresinin azaldigi ve
%16'sinda anti-TPO'nun negatiflestigi bildirilmistir. Hastaligin
erken déneminde antikor pozitif iken takipte anti-TPO'nun

negatiflesebilecedi de akilda bulundurulmahdir. HT otoimmiin
bir hastalik olup otoimmiinitenin gelisiminde katkida bulunan
genetik, epigenetik, endojen ve cevresel bircok faktor vardir. Bu
konuda oldukga sik arastirilan bir konu da D vitamini eksikligidir.
Ancak elde edilen verilerin buiylk bir kismi kesitsel ¢calismalarin
sonuclarindan olusmaktadir ve bu durum, nedensel etkilerin
belirlenmesini kisitlamaktadir. Yapilan calismalarin sonuglarinda
bazi tutarsizhklar olsa da, verilerin cogu disik D vitamini
seviyeleri ile hastaliga yakalanma riskinde artis, daha yiiksek
antikor titreleri ve de tedavide daha fazla zorluk arasinda bir
iliski olduguna isaret etmektedir (20). Cin'de gerceklestirilen
bir epidemiyolojik calisma D vitamini diizeyleri yeterli seviyede
olan bireylere kiyasla, D vitamini eksikliginin tiroid otoantikor
pozitifligi riskinde iki kat artis ile iliskili oldugunu gostermistir
(21). Tamer ve ark!nin (22) yapmis oldugu 161 HT olgusu ve 162
saglikli kontrolden olusan bir olgu-kontrol ¢alismasinda ise D
vitamini yetersizliginin HT olgulari arasinda (148/161 olgu,
%92) saglikli kontrollere (102/162 olgu, %63, p<0,0001) kiyasla
onemli dlctide daha yaygin oldugunu ortaya koymustur. Vitamin
D eksikligi ile tiroid otoantikorlari ve tiroid hacmi arasindaki
iliskinin incelendigi bir baska calismada ise istatistiksel anlamli
farklilik gozlenmemistir ancak D vitamini eksikligi hem HT
grubunda hem de saglikli kontrollerde benzer oranlarda
saptanmistir (23). Bizim calismamizda ise D vitamini diizeyi
ile tiroid otoantikor titreleri ve tiroid voliimi arasinda iliski
izlenmedigi gibi ayrica anti-TPO, anti-Tg ya da her ikisi de pozitif
olan gruplar karsilastirildiginda gruplar arasinda D vitamini
seviyelerinde farklilik gozlenmemistir. Ancak hastalarimizin
yalnizca %5,2'sinde D vitamini optimal seviyede (>30 ng/
mL) iken %42,3'linde ciddi vitamin D eksikliginin (<10 ng/
mL) mevcut oldugu izlenmistir. Cografi bélgeden etkilenebilen
D vitamini duzeyi icin Ulkemizin giineyinden vyapilan bir
calismada ortalama D vitamini diizeyi 13,05+6,59 pg/L olarak
bildirilmis olup calismamizdaki ortalama D vitamini degerinin
benzer oldugu gozlenmistir (13,87+8,38 pg/L) (23). Ayrica yine
tlkemizde yapilan bir baska calismada otoimmiin hipotiroidili
hastalarda vitamin D eksikligi %96,1 iken, ciddi eksiklik
hastalarin %56,1'inde saptanmistir (24). Hastalarimizin biiyiik
cogunlugunda D vitamini eksikligi mevcut oldugu icin tiroid
otoantikor ve tiroid volimu ile ilgili dogru bir degerlendirme
yapmak uygun olmamakla birlikte tilkemizde HT hastalarinda D
vitamini eksikliginin oldukca sik oldugunu séylemek miimkiin
olup hastalarin takibinde g6z d&ninde bulundurulmasi
onerilebilir.

Calismamizda hastalarin %43,4'tinde B12 vitamin eksikligi
saptanmisti. Bu oran Aktas'in (24) otoimmiin hipotiroidi
olgularinda B12 vitamin eksikligi sikligini %46 olarak bildirdigi
calismasi ile uyumludur (24). Otoimmiin tiroid hastahgina eslik
eden B12 vitamin eksikligi pernisiydz anemi veya atrofik gastrit
ile iliskili meydana gelebilmektedir. Genel olarak otoimmiin
tiroid hastalarinin %35-40'inda atrofik gastrit mevcuttur (25).
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Ayrica intrinsik faktdr antikorlari da hipotiroidi olgularinda
g6zlenmistir (26). Otoimmiin tiroid hastaligi olan olgularda APCA
prevalansi normal popiilasyona gore daha yiiksek izlenmektedir.
Tiim otoimmiin tiroid hastalarinda APCA pozitifligi %20,1 iken
bu oran HT olgularinda %18,6 olarak bildirilmistir. APCA pozitif
olgularin yaklasik yarisinda atrofik gastritin eslik ettigi ve bu
olgularda anemisikliginin arttigi gézlenmistir (27). Calismamizda
da APCA pozitifligi %15 olarak gozlenmistir. Collins ve Pawlak
(28) hipotiroidi hastalarinda tani aninda ve periyodik olarak belirli
arahklarla B12 vitamini eksikligi agisindan tarama yapilmasini
onermektedir.Otoimmiin tiroid hastaliklarina tiroid digi diger
otoimmiin hastaliklarin da eslik edebilecegi bilinmektedir. En
sik goriilen otoimmiin hastaliklar romatoid artrit, tip 1 diyabet,
pernisiyz anemi, sistemik lupus eritematozus (SLE), Addison
hastaligi, ¢6lyak hastaligi ve vitiligo olarak bildirilmistir (29).
Benzer sekilde calismamizda da en sik eslik eden otoimmiin
hastaliklar sirasiyla tip 1 diyabet, romatoid artrit, Addison
hastaligi, vitiligo, SLE, Sjogren sendromu ve kronik Urtiker
olarak gozlenmistir. Calismamizda tiroid digi otoimmiin belirteg
sikhgr incelendiginde otoantikor pozitifligi oranlarinin sirasiyla
ANA ©%40,6, RF %16,7, ANCA %9,3 ve tTG IgA %27,3 oldugu
gorilmis olup drneklem buylkligiimiz kisith olmasina ragmen
verilerimiz literatiirle uyumlu izlenmistir. Literatiirde otoimmiin
tiroid hastaligi olan olgularda anti-TPO ve anti-Tg gibi klasik
tiroid dokusuna karsi gelismis otoantikorlarin yani sira farkh
otoimmiin belirteclerin varhginin degerlendirildigi calismalarda;
ANA pozitifliginin %9-35 arasinda degistigi gézlenmistir (30).
RF pozitifliginin degerlendirildigi bir calismada ise otoimmiin
tiroidit olgulari ile kontrol grubu karsilastirildiginda RF
pozitifli§i arasinda iki grup arasinda fark izlenmemistir (31).
ANCA pozitifligi ise literatiirde daha ¢ok Graves hastahgi
ile iliskilendirilmis olup hem hastaligin patofizyolojisindeki
farklihklar hem de tedavide kullanilan tiyonamidlerin yan etkisi
olarak ortaya ¢ikma ihtimali ile agiklanabilir (32). HT'sinde Graves
hastaligina gore ANCA pozitifligi oldukca dustk bildirilmistir
(%9 vs. %28,5) ancak ANCA iliskili vaskiilit olgularinda eslik eden
tiroid hastaliklari sikhgr ise yiiksektir (33,34). Colyak hastaliginin
taramasinda bakilmasi 6nerilen tTG IgA antikor pozitifli§inin
HT olgularinda degerlendirildigi calismada ise HT hastalarinda
tTG IgA antikorunun yiiksek prevalansi (%22,5) ve bunlarin
antitiroid antikorlari ile pozitif iliskisi bildirilmistir (35). Ancak
HT olgularinda biyopsi ile kanitlanmis ¢olyak hastaligr siklig
antikor pozitifligine gore daha distiktiir (36). Gastrointestinal
sistemi etkileyen tTG IgA ve APCA otoantikor pozitif olgularda
L-T4 gereksiniminin artti§i farkli calismalarda gésterilmistir (37-
39). HT hastalarinda tTG-IgA antikor pozitifliginin gosterildigi
olgularin semptomatik acidan izlenmesi c¢olyak hastaliginin
erken tanmisini kolaylastirarak glutensiz diyete uyum gdsteren
olgularda ¢tlyak hastahgi iliskili malignite, osteoporoz, infertilite,
malniitrisyon gibi komplikasyonlari dnleyebilecedi ayrica LT-4
doz gereksiniminde azalma ve hipotiroidizmde iyilesmeye neden
olacagi 6ngoriilmektedir (40,41).
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Calismanin Kisithliklar

Calismamizin bulgulart bazi kisithhklari dikkate alinarak
yorumlanmalidir. Oncelikle veriler retrospektif olarak elde
edilmistir. Hastalarin eslik eden otoimmin hastaliklari sistemde
kayith anamnez formlarindan 6grenilmistir bu veriler icinde
eksiklik olabilecegdi aslinda HT olgularinda eslik eden otoimmin
hastaliklarin bizim verilerimizden daha yliksek olabilecegi akilda
tutulmahdir. Tiroid disi otoimmiin belirtecler agisindan rutinde
HT olgularinda bu belirteclerin taranmadigi bilinen bir gercektir.
Bu nedenle bu tetkiklerin sonuclarinin degerlendirildigi hasta
sayisi duslktlr. Daha genis serilerde degerlendirilmesi uygun
olacaktir. Anti-TPO ve anti-TG titresi acgisindan hastanemiz
laboratuvarinda kitlerin referans degerlerinin siklikla degistigi
g0z Oniine alinarak ortak bir normal aralik belirlenemedigi icin
otoantikor titre verisi Ust referans araliginin iizerinde kac kat
yiiksek oldugu seklinde verilebilmistir. Bu da standardizasyonu
zor bir ydontemdir. Tiroid USG incelemesi acisindan geriye doniik
incelemelerde hastalar arasinda belli bir periyotta belli bir
saylida USG verisi elde edilememektedir. Bu da yine standart bir
periyodik degerlendirme sonucunu yansitmamaktadir.

Calismamiz  rutin  klinik pratikte siklikla ~ karsilasilan
otoantikor pozitif HT hasta grubunun tiroid otoantikorlari
ve USG verilerinin yorumlanmasina katkida bulunabilir.
Klinik ozellikler dikkate alinarak, eslik edebilecek nutrisyonel
eksiklikler, otoimmiin hastaliklar ve belirteclerin olabilecegi
akilda tutularak, hastalarin olasi tanilarinin atlanmamasi ve
etkin bir sekilde tedavi edilmesini saglayabilir.
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Jinekolojik Onkoloji Hastalarinin Kemoterapinin Birinci ve
Dordiinci Kiirlerindeki Sosyal Destek Diizeylerinin Karsilastiriimasi

Comparison of Social Support Levels of Gynecological Oncology Patients in the First and
Fourth Cycles of Chemotherapy
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Amac: Bu calisma ile jinekolojik onkoloji hastalarinin, kemoterapinin birinci ve dordiincii kiir tedavilerine iliskin sosyal destek diizeylerini
karsilastirmak amaglanmistir.

Gereg ve Yontem: Bu arastirma, Ankara Universitesi Saglik Uygulama ve Arastirma Hastaneleri, Kadin Hastaliklari ve Dogum Klinigi'nde Jinekolojik
Onkoloji Poliklinigi'ne ve servisine basvuran 50 kadinin kemoterapinin birinci ve ddrdiinci kiirlerindeki sosyal destek diizeylerini belirlemek amaci
ile tanimlayici tipte planlanmistir. Arastirma kriterlerine uygun ve calismaya katilmayi kabul eden kadinlara aydinlatiimis onam formu okutulup,

imzalatildiktan sonra “Tanitici Ozellikler Formu” ve "Kanser Hastasi Sosyal Destek Olcegi” ile veriler yiiz yiize olarak toplanmistir.

Bulgular: Olcek puanlamasi hesaplanan 50 katilimeinin yas 59,20+10,18, gebelik sayisi 3,18+1,83, dogum sayisi 2,42+1,48, menopoz yas! 46,86+7,91
olarak degerlendirilmistir. Olcek sonucunda ilk skor 130,8+18,23 ve son skor 130,46+17,94 belirlenmistir. Skor degisimi incelendiginde -0,34+18,52
olarak bulunmustur. Arastirmaya katilanlarin 1. kiir ve 4. kiir kemoterapi tedavilerine gére karsilastirildiginda élcek puanlarinda hastalarin %26'sinda
en az >%710 olarak skorda artis tanimladik. Hastaliga iliskin bilgi derecesi iyi olanlar ile anlamli bir fark oldugu, hastanin evde kiminle yasadigi sorusu
ile de anlamliya yakin bir fark oldugu gorilmistiir. Diger degerlendirme kriterlerinde ise anlamli bir fark bulunamamistir. Arastirmaya katilanlarin
1. kiir ve 4. kiir kemoterapi tedavilerine gore karsilastirildiginda, dlcek skorunda degisim ve skorda artis goriilme durumlarinin Pearson korelasyon
analizleri incelendiginde, hastaliga iliskin bilgi derecesi orta derecede negatif korelasyon gdsterdigi belirlenmistir. Skor degisiminde ise evde kiminle
yasadigi ile orta derecede negatif korelasyon gdsterdigi bulunmustur.

Sonugc: Jinekolojik kanser tanili kadinlarin kemoterapi tedavi slreclerindeki sosyal destek diizeylerinin, gereksinimlerinin belirlenmesi ve bu
dogrultuda hasta ailesi ve cevresi ile isbirligi yapiimasi 6nerilmektedir.

Anahtar Kelimeler: Jinekolojik kanser, sosyal destek, kemoterapi

Abstract

Objectives: The aim of this study was to compare the social support levels of gynecological oncology patients regarding the first and fourth cycles
of chemotherapy.

Materials and Methods: This descriptive study was planned to determine the social support levels of 50 women admitted to the gynecological
oncology outpatient clinic and service in Ankara University Health Practice and Research Hospitals, Clinic of Obstetrics and Gyneacology during
the first and fourth cycles of chemotherapy. After the informed consent form was read and signed by the women who met the research criteria
and agreed to participate in the study, the data were collected face-to-face with the "Descriptive Characteristics Form" and "Cancer Patient Social
Support Scale"
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Results: The age of the 50 participants was 59.20+10.18 years, the number of pregnancies was 3.18+1.83, the number of births was 2.42+1.48,
and the age at menopause was 46.86+7.91. The initial score was 130.8+18.23 and the final score was 130.46+17.94. When the score change was
analysed, it was found to be -0.34+18.52. When compared according to the 1% cycle and 4" cycle chemotherapy treatments of the participants in
the study, an increase of 10% was observed in 26% of the patients in the scale scores. It was observed that there was a significant difference with
those who had a good degree of knowledge about the disease, and there was a significant difference with the question of with whom the patient
lived at home. No significant difference was found in other evaluation criteria. When the Pearson correlation analyses of the change in the scale
score and the 10% increase in the score of the participants according to the 1t cycle and 4™ cycle chemotherapy treatments were examined, it was
determined that the degree of knowledge about the disease showed a moderate negative correlation. In the score change, it was found that there
was a moderate negative correlation with with whom she lived at home.

Conclusion: It is recommended to determine the social support levels and needs of women diagnosed with gynecological cancer in chemotherapy

treatment processes and to cooperate with the patient's family and environment in this direction.

Keywords: Gynecological cancer, social support, chemotherapy

Giiniimiiziin en 6nemli kronik hastaliklarindan biri olan
kanser, hastalarin yasam kalitesini sosyal, fiziksel, ekonomik ve
psikolojik acidan olumsuz yonde etkilemektedir (1). Hasta ve
yakinlarini kanserin neden oldugu korku, gelecege yonelik endise,
belirsizliklerin yarattigi stres ve tedavi kaynakli yan etkiler, yasam
kalitesini dnemliseviyede etkiledigi bilinmektedir. Tedavi kaynakli
gozlemlenen olumsuzluklara ve yan etkilere ragmen tedavi ve
sonrasi suirecte hastalarin yasam kalitelerini optimum seviyede
tutmak Gnemlidir (2). Kanser tedavisinde kemoterapi, kan
dolasimi ile viicuda giris yaparak kanser hiicrelerinin kontrolsiiz
bir sekilde artmasini engeller. Kemoterapi ile hastayl tedavi
etmek, yasami uzatmak, gelisebilecek semptomlari azaltarak
yasam kalitesini olumlu yonde artirmaktir (3). Kemoterapi
uygulamasi glniimiizde artik poliklinik ve glindiz tedavi
tinitelerinde yapilabilmektedir (4). Ozellikle bu slirecte hastalarin
sosyal destege olan gereksinimleri daha ¢ok goriilmektedir (5).
Yapilan calismalarda; aile tyelerinden alinan duygusal ve sosyal
destek sonrasinda, bireyin fiziksel ve psikolojik uyum derecesi
arasinda olumlu bir iliski goruldiigu ve kanser hastalar icin
sosyal destegin faydali oldugu belirtilmistir (6-9). Kanser tedavi
siirecinde sosyal destek, tedavi sonrasi uyumu kolaylastirmakta,
fiziksel ve psikolojik iyilesmeyi desteklemektedir (10).

Bu arastirma ile jinekolojik kanser tanisi alan bireylerin
kemoterapinin birinci ve dordiincii kirlerindeki sosyal destek
diizeylerinin karsilastirilarak literatiire katki saglanacagi ve bu
alanda yapilmasi planlanan c¢alismalara kaynak olusturabilecegi
diistiniilmektedir.

Gerec ve Yontem

Verilerin toplanmasi siirecinde arastirmacilar ile olusturulan
tanitict 6zellikler formu ve dlcek olarak “Kanser Hastasi Sosyal
Destek Olgegi" kullaniimistir.

Tanitict  Ozellikler Formu: Bu form, arastirmacilar
tarafindan literatiir bilgisi dogrultusunda 9 (3 doktor, 6 hemsire
akademisyen) uzmanin gorisleri alinarak hazirlanmis olup,

kadinlarin yas, medeni durum, meslek, egitim durumu, hastalik
bilgisi, sosyal destek alma gibi tanitici 6zelliklerini icermektedir.
Toplam 25 sorudan olusmaktadir.

Kanser Hastasi Sosyal Destek Olcegi: Toplam 35 sorudan
olusmaktadir. Hastalarin, yakinlarindan alabilecekleri sosyal
destek tlrlini ve diizeyini belirlemek amaciyla planlanan
likert tipi olcek 5 basamakl derecelendirmelidir. Berrin Eylen
tarafindan olcegin gecerlilik ve givenilirligi 2002 yilinda
yapilmistir. Hastalarin  dlcekten alabilecekleri toplam en
diisiik puan 1, en yiiksek puan ise 175'tir. Olgiim aracindaki
parametrelerden 13 soru olumsuz, 22 soru olumlu ifadeden
olusmaktadir. Her madde 5'li Likert tipi Olcek tzerinde ve "5"
benim durumuma ¢ok uygun, “4" benim durumuma uygun,
“3" benim durumuma kismen uyuyor, “2" benim durumuma
uygun degil ve “1" benim durumuma hi¢ uygun degil seklinde
belirtilmistir. Algilanan sosyal destek puani, olumlu alinan
puanlarin toplami ile olumsuz parametrelerin puanlarinin ters
cevrilip toplanmasindan elde edilen puanlarin toplamina esittir.
Olgegin cronbach alfa kat sayisi 0,92 olarak hesaplanmistir.

istatistiksel Analiz

Veriler bilgisayar ortaminda SPSS paket programinin 22.0
stirimi ile degerlendirilmistir. Tanimlayici veriler sayi, ylzde
ve ortalama ile gosterilecektir. Verilerin degerlendirilmesinde
stirekli degiskenler Student's t-testi, kategorik degiskenler ki-
kare testi ile degerlendirilmis ve Pearson korelasyon analizi
kullanilmistir. Elde edilen bulgularin anlamlilik seviyesi ve gliven
araligi %95 (p<0,05) kabul edilmistir.

Arastirma icin, Ankara Universitesi Rektorliigii  Etik
Kurul'undan 25.10.2021 tarihinde 185 karar sayisi ile onay
alinmistir.

Bulgular

Olcek puanlamasi  hesaplanan 50 katilimcinin  yas
59,20+10,18, gebelik sayisi 3,18+1,83, dogum sayisi 2,42+1,48,
menopoz yasi 46,86+7,91 olarak degerlendirilmistir. Olcek
sonucunda ilk skor 130,8+18,23 ve son skor 130,46+17,94
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belirlenmistir. Skor degisimi incelendiginde -0,34+18,52 olarak
belirlenmistir (Tablo 1).

Arastirmaya katilanlarin %46's ilkokul ve %32'si lise mezunu,
%76'si calismiyor, %70'i ic Anadolu Bdlgesi'nde yasiyor, %50'si
evde esi ile birlikte yasiyor, %94'lUniln sosyal glvencesi var,
%82'sinin ailesinde kanser tanisi yok, %98'inin primer tanisi over
kanseri, %96'si 3. evre, %96'sI cerrahi operasyon gegirmis, %92'si
radyoterapi tedavisi almamis, %64'lniln kanser disi hastaligi
yok, %66'sinin siirekli kullandigr bir ila¢ yok, %98'i hastalk
stirecinde cevresinden destek almis, %54'line esi ve %2'sine
kardesi destek olmus. Hastahgi algilama durumu soruldugunda
0084'li uzun siire tedavi gerektiren bir hastalik oldugunu ifade
etmis. Hastaliga iliskin bilgi derecesi sorgulandiginda (0) bilgisiz,
(1), (2), (3), (4), (5) bilgi durumu cok iyi derecelendirmesinde
%30'u (2), %54t (3), %16'si da (4) olarak degerlendirmistir
(Tablo 2).

Arastirmaya katilanlarin 1. kir ve 4. kiir kemoterapi
tedavilerine gore karsilastirildiginda 6lcek puanlarinda hastalarin
%26'sinda en az >%10 olarak skorda artis tanimlanmistir ve
skordaki artisin 6nemli olduguna karar verilmistir. Bu nedenle
skorda artis goriilen hastalar degerlendirildiginde hastaliga
iliskin bilgi derecesi iyi olanlar ile anlamh bir fark oldugu,
hastanin evde kiminle yasadigi sorusu ile de anlamliya yakin bir
fark gortlmustir. Diger degerlendirme kriterlerinde ise anlamh
bir fark bulunmamistir (Tablo 3).

Arastirmaya katilanlarin 1. kir ve 4. kiir kemoterapi
tedavilerine gore karsilastirildiginda, 6lcek skorunda degisim ve
skorda artis goriilme durumlarinin Pearson korelasyon analizleri
incelendiginde, hastaliga iliskin bilgi derecesi orta derecede
negatif korelasyon gosterdigi belirlenmistir. Skor degisiminde
ise evde kimine yasadigi ile orta derecede negatif korelasyon
gosterdigi bulunmustur (Tablo 4).

Kadinin  kanser  tanmisini  almasi ile  gelisebilecek
fiziksel, psikososyal, ekonomik veya cinsel sorunlarin
timi vyasami olumsuz yonde etkilemekte ve hastaliga
uyumu zorlastirmaktadir. Yasama yonelik uyum kavrami

Tablo 2: Kadinlarin sosyo-demografik 6zelliklerine gore dagilimi

Demografik Ozellikler n %
Egitim durumu

ilkokul 23 46
Ortaokul 3 6
Lise 16 32
Universite 3 6
Okuma yazma var 2 4
Okuma yazma yok 3 6
Medeni durum

Evli 39 78
Bekar M 22
Meslek

Calisan 12 24
Cahsmayan 38 76
Dogum yeri (Cografi bolge)

Ic Anadolu 35 70
Marmara 3 6
Dogu Anadolu 0 0
Ege 3 6
Giineydogu Anadolu 3 6
Akdeniz 2 4
Karadeniz 4 8
Yurt Disi 0 0
Evde kiminle yasaniyor

Yalniz 9 18
Es 25 50
Es ve cocuklar/cocuk 8 16
Cocuklar/cocuk 8 16
Arkadas 0 0
Anne/Baba 0 0
Diger 0 0
Sosyal giivence

Var 47 94
Yok 3 6
Ailede kanser tanisi olma durumu

Hayir 41 82
Evet 9 18
Primer tanm

Over kanseri 49 98
Endometrium kanseri 1 2
Serviks kanseri 0 0
Evre

1. Evre 0 0
2. Evre 2 4
3. Evre 48 96
4. Evre 0 0
Ameliyat olma durumu

Evet 48 96
Hayir 2 4
Radyoterapi alma durumu

Evet 4 8
Hayir 46 92
Kanser disi hastalik

Var 18 36
Yok 32 64
Siirekli kullanilan ilag

Var 17 34
Yok 33 66

Tablo 1: Kadinlarin yas, gebelik sayisi, dogum sayisi, menopoz
yasi, ilk ve son skor dlcek sonucuna gore dagihmi
Degiskenler Ortalama + SS

Yas 59,20+10,18
Gebelik sayisi 3,18+1,83

Dogum sayisi 2,42+1,48

Menopoz yasi 46,86+7,91

Ik skor 130,8+18,23

Son skor 130,46+17,94

Skor degisimi -0,34+18,52

SS: Standart sapma
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Tablo 2: Devami

degerlendirildiginde, kadinlarin  tedavi slirecine

sorunlar ile bas edebilme yeteneklerinin dogrudan iliskili

iliskin

Demografik Ozellikler n % . o ) k . ) 5
Hastalik siirecinde destek alma durumu oltliugu"gorulmektedlr (11). _J.In€k0|0JIk 'kanserlerln yol actigi
\ar 49 98 psikolojik, sosyal ve manevi boyuttaki sorunlar, hastalarin
Yok 1 2 tedavi ve bakiminda destekleyici yaklagsimlarin kullaniimasini
Hastalik siirecinde destek olan kisi gerektirmektedir. Jinekolojik kanserli kadinlar hastalik stirecinde
Es 27 54 hem ailelerinin hem de saglk profesyonellerinin destegine
k 1 22 g P g
g;)\C/: Cocuk 1 29 gereksinim duymaktadirlar. Bu nedenle kanserli hastalara
Kardes 1 2 tedavi suirecinde ve sonrasinda bilgi vermek, duygusal ve sosyal
Anne 0 0 destek saglayan girisimlerde bulunmak son derece onemlidir
Baba 0 0 . o . " .
Arkadas 0 0 (12). Ayaz ve ark!nin (13) yaptigi calismada, jinekolojik kanserli
Diger 0 0 hastalarin algiladiklari sosyal destegin iyi diizeyde oldugunu ve
g g g 9

Hastahig algilama durumu hastalarin 6grenim diizeyi, calisma durumu, ekonomik durum
Tedavi edilemeyen hastalik 2 4 ve tanisini bilme gibi 6zelliklerinin algilanan sosyal destegini
Uzun siire tedavi gerektiren bir hastalik 42 84 etkiledigi goriilmistiir (12). Bizim yapmis oldugumuz calismada
Kolay tedavi edilen bir hastalik 5 10 O, T
Diger 1 2 da kadinlarin hastaliga iliskin bilgi dizeylerinin sosyal destek
Hastaliginiza iliskin bilgi derecesi diizeylerini etkiledigi tespit edilmistir.
? (Bilgisiz) 8 8 Sosyal  destekler; informal ve  formal  olarak
2 15 30 degerlendirilmektedir. Yakinlarimiz ve yakin iletisim icerisinde
3 27 54 destek olan ve katki saglayan kisilerin vermis oldugu destek
4 8 16 informal destedi, resmi kurum, kuruluslar tarafindan hizmet
5 (Bilgi durumu ¢ok iyi) 0 0 o .

veren sivil toplum kuruluglar veya goniilli olan kuruluslarca
gjele ol 0 gerceklestirilen desteklerde formal olarak ifade edilmektedir.
Tablo 3: Kadinlarin 1. kiir ve 4. kiir kemoterapi tedavisine gore karsilastinldiginda dlcekte skor artisi goriilen durumlarin dagihimi
Demografik Ozellikler Skor artisi, Yok n (%) Skor artist, Var n (%) Toplam p-degeri
Egitim durumu
[lkokul 15 (40,5) 8 (61,5) 23 (46)
Ortaokul 3(8,1) 0 (0) 3 (6)
Lise 3 (35,1) 3(23,1) 16 (32) 0656
Universite 2 (5,4) 1(7.7) 3(6) !
Okuma yazma var 2 (5,4) 0 (0) 2 (4)
Okuma yazma yok 2 (5,4) 1(7.7) 3 (6)
Medeni durum
Evli 29 (78,4) 10 (76,9) 39 (78) 0913
Bekar 8 (21,6) 3(23,1) 11 (22) '
Meslek
Calisan 10 (27) 2 (15,4) 12 (24) 0398
Calismayan 27 (73) 11 (84,6) 38 (76) '
Dogum yeri (Cografi bolge)
I¢ Anadolu 27 (73) 8 (61,5) 35 (70)
Marmara 1(2,7) 2 (15,4) 3 (6)
Dogu Anadolu 0(0) 0(0) 0(0)
Ege 2 (5,4) 1(7,7) 3 (6) 0480
Giineydogu Anadolu 1(2.7) 1(7.7) 2 (4) '
Akdeniz 3(8,1) 1(7,7) 4(8)
Karadeniz 3(8,1) 1(7.7) 4 (8)
Yurt Digi 0(0) 0(0) 0(0)
Evde kiminle yasaniyor
Yalniz 4(10,8) 5(38,5) 9 (18)
Es 19 (51,4) 6 (46,2) 25 (50)
Es ve cocuklar/cocuk 8 (21,6) 0 (0) 8 (16)
Cocuklar/cocuk 6(16,2) 2 (15,4) 8 (16) 0,073
Arkadas 0 (0) 0 (0) 0 (0)
Anne/Baba 0 (0) 0 (0) 0 (0)
Diger 0(0) 0(0) 0(0)
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Tablo 3: Devami

Demografik Ozellikler Skor artist, Yok n (%) Skor artisi, Var n (%) Toplam p-degeri
Sosyal giivence

Var 35 (94,6) 12 (92,3) 47 (94) 0765
Yok 2 (5,4) 1(7,7) 3 (6) !
Ailede kanser tanisi olma durumu

Hayir 32 (86,5) 9 (69,2) 41 (82) 0164
Evet 5(13,5) 4(30,8) 9(18) '
Primer tani

Over kanseri 36 (97,3) 13 (100) 49 (98)
Endometrium kanseri 1(2,7) 0 (0) 1(2) 0,549
Serviks kanseri 0(0) 0 (0) 0(0)

Evre

1. Evre 0(0) 0 (0) 0(0)

2. Evre 1(2,7) 1(7.7) 2 (4) 0430
3. Evre 36 (97,3) 12 (92,3) 48 (96) '

4. Evre 0(0) 0 (0) 0(0)

Ameliyat olma durumu

Evet 15 (94,6) 13 (100) 48 (96) 0392
Hayir 2 (5,4) 0 (0) 2 (4) !
Radyoterapi alma durumu

Evet 4(10,8) 0 (0) 4 (8) 0216
Hayir 33 (89,2) 13 (100) 46 (92) '
Kanser disi hastalik

Var 10 (76,9) 22 (59,5 18 (36) 0259
Yok 3(23,1) 15 (40,5) 50 (64) !
Siirekli kullanilan ilag

Var 3(23,1) 14 (37.8) 17 (34) 0334
Yok 10 (76,9) 23 (62,2) 33 (66) '
Hastalik siirecinde destek alma

durumu

Var 13 (100) 36 (97,3) 49 (98) 0,549
Yok 0(0) 1(2,7) 1(2) '
Hastalik siirecinde destek olan kisi

Es 7 (53,8) 20 (54,1) 27 (54)

Cocuk 5 (38,5) 6(16,2) 11 (22)

Es ve Cocuk 1(7,7) 10 (27) 1 (22)

Kardes 0 (0) 1(2.7) 1(2) 0,246
Anne 0(0) 0 (0) 0(0)

Baba 0(0) 0 (0) 0(0)

Arkadas 0(0) 0 (0) 0(0)

Diger 0(0) 0 (0) 0(0)

Hastaligi algilama durumu

Tedavi edilemeyen hastalik 1(7,7) 1(2.7) 2 (4)

Uzun siire tedavi gerektiren bir hastahk | 12 (92,3) 30 (81,1) 42 (84) 0,415
Kolay tedavi edilen bir hastalik 0 (0) 1(2.7) 1(2)

Diger

Hastahginiza iliskin bilgi derecesi

0 (Bilgisiz)

1 0(0) 0(0) 0(0)

2 0(0) 0(0) 0(0) 0,015
3 8 (6,15) 7(18,9) 15 (30)

4 4 (30,8) 23 (62,2) 27 (54)

5 (Bilgi durumu ¢ok iyi) 1(7.7) 7(18,9) 8 (16)

Toplam 50 100
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Tablo 4: Kadinlarin 1. kiir ve 4. kiir kemoterapi tedavisine
gore karsilastinldiginda 6lcek skorunda degisim ve skorda artis

goriilen durumlarin korelasyonu

Tablo 4: Devami

Skor Skorda

Demografik ozellikler degjisimi artis

e Skor Skorda
Demografik ozellikler degisimi artis
Egitim durumu
Pearson correlation -0,200 -0,105
Sig. (2-tailed) 0,164 0,470
n 50 50
Medeni durum
Pearson correlation -0,124 0,015
Sig. (2-tailed) 0,389 0,915
n 50 50
Meslek
Pearson correlation 0,112 0,120
Sig. (2-tailed) 0,438 0,408
n 50 50
Dogum yeri (Cografi bolge)

Pearson correlation -0,079 0,043
Sig. (2-tailed) 0,586 0,765
n 50 50
Gebelik sayisi

Pearson correlation 0,092 0,067
Sig. (2-tailed) 0,526 0,645
n 50 50
Dogum sayisi

Pearson correlation -0,016 -0,138
Sig. (2-tailed) 0,911 0,338
n 50 50
Gelir

Pearson correlation 0,026 0,211
Sig. (2-tailed) 0,856 0,141
n 50 50
Evde kiminle yasaniyor

Pearson correlation -431 -0,237
Sig. (2-tailed) 0,002 0,098
n 50 50
Menopoz yasi

Pearson correlation -0,075 -0,065
Sig. (2-tailed) 0,606 0,654
n 50 50
Sosyal giivence

Pearson correlation 0,115 0,042
Sig. (2-tailed) 0,427 0,771
n 50 50
Ailede kanser tanisi olma durumu

Pearson correlation 0,236 0,197
Sig. (2-tailed) 0,099 0,170
n 50 50
Primer tani

Pearson correlation -0,177 -0,085
Sig. (2-tailed) 0,220 0,559
n 50 50
Evre

Pearson correlation 0,007 -0,112
Sig. (2-tailed) 0,960 0,440
n 50 50
Ameliyat olma durumu

Pearson correlation -0,085 -0,121
Sig. (2-tailed) 0,556 0,403
n 50 50

Radyoterapi alma durumu

Pearson correlation 0,067 0,175

Sig. (2-tailed) 0,644 0,225

n 50 50

Kanser disi hastahk

Pearson correlation 0,120 0,160

Sig. (2-tailed) 0,406 0,268

n 50 50

Siirekli kullanilan ilag

Pearson correlation 0,1 0,137

Sig. (2-tailed) 0,443 0,344

n 50 50

Hastalik siirecinde destek alma

durumu

Pearson correlation 0,034 -0,085

Sig. (2-tailed) 0816 0,559
’ 50 50

n

Hastalik siirecinde destek olan Kisi

Pearson correlation -0,088 -0,186

Sig. (2-tailed) 0,544 0,197

n 50 50

Hastahgi algilama durumu

Pearson correlation -0,091 -0,229

Sig. (2-tailed) 0,529 0,110

n 50 50

Hastaliginiza iligkin bilgi derecesi

Pearson correlation -0,053 -0,356

Sig. (2-tailed) 0,714 0,011

n 50 50

Zihinsel ve fiziksel sagligin dnemli gostergelerinden birisidir
sosyal destek. Kanser hastalarini kaygi gibi durumlardan sosyal
destek koruyabilir ve hastaligin iyilesmesi Gizerinde olumlu yonde
bir etki gelistirebilir. Gereksinim duyulan sosyal destegin tipi,
kisiye, zamana ve mevcut sartlara gore degisiklik gosterebilir ve
hastanin yasamis oldugu belirsizlik ve yani sira korkular sosyal
destege yonelik gereksinimin artmasi ile neticelenebilir (13).

Fiziksel olarak degisim yasayanlar ve kanser tanisi alan
hastalar icin 6zellikle duygusal destegin 6neminin kaginilmaz bir
durum oldugu bilinmektedir. Aile tiyelerinden alinan duygusal
ve sosyal destek sonrasinda, bireyin psikolojik ve fiziksel uyum
derecesi arasinda olumlu bir iliski gorildiigii ve kanser hastalari
icin sosyal destegin faydali oldugunu belirten bircok calisma
vardir. Ayrica kanser tanisini belirleme asamasinda verilen sosyal
destek ile uzun yasam arasindaki iliskiyi gosteren boylamsal
calismalar sosyal destek ile psikolojik uyum arasinda nedensel
bir iliski oldugunu gostermektedir (13).

Bizim ¢alismamizda, jinekolojik kanser tanisi alan kadinlarin
kemoterapi tedavi silirecinde 1. kiir tedavisi sirasinda almis
olduklari sosyal destek diizeyi ile 4. kiir tedavi sirasinda almig
olduklari sosyal destek diizeyleri karsilastirilmistir. Olcek puan
hesaplamalarina gore hastalarin %26'sinin 6lcek skorunda en az
>0010 artis tanimlanmustir. Skorda artis goriilen ve goriilmeyen
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kadinlari inceledigimizde, hastanin evde kiminle yasadigi ile
ilgili yakin anlamli ve hastahga iliskin bilgi derecesi ile anlamli
fark bulunmustur. Ayrica olcek skorunda degisim ve skorda
artis gOriilme durumlarinin  pearson korelasyon analizleri
incelendiginde, hastaliga iliskin bilgi derecesi orta derecede
negatif korelasyon, skor degisiminde ise evde kiminle yasadigi
ile orta derecede negatif korelasyon gosterdigi bulunmustur.

Dedeli ve ark. (6) tarafindan kanserli kisilerin fonksiyonel
durumlari ve algilanan sosyal destegin degerlendirildigi
calismada, kanserli bireylerin fonksiyonel yasam 6lcedi puanlari
dusiik olmasina ragmen, buyiik cogunlugunun sosyal destek
6lcegi puanlari oldukca ylksek bulunmustur. Calisma sonucunda
sosyal destegin kanserli bireylerin genel iyilik hali icin bakim
kadar yararl bir kavram oldugu vurgulanmistir (6).

Kanser tedavi siirecinde kemoterapi kaynakli semptomlarin
olumsuz durumlara neden olabildigi bilinmektedir. Bu
olumsuzluklara karsi sosyal destegin tampon bir islev gorebilecegi
diistinilmektedir. Sosyal destek, kemoterapinin neden oldugu
stres ile basa ¢cikmasina ve bunun yani sira yasam kalitelerini de
artirmaya yardimer olmaktadir. Yilmaz ve Vural'in (14) yaptigi
jinekolojik kanserli kadinlarda algilanan sosyal destek duizeyleri
ve kemoterapi semptomlari arasindaki iliskinin belirlenmesine
yonelik calismada, sosyal destek durumunun lilkemizde kanser
hastalarinda fiziksel ve psikolojik semptom yasamada 6nemli bir
faktor oldugu sonucuna variimistir.

Kanser ve kemoterapi tedavisinin olumsuz yondeki
etkilerinden kaynakli hastalar; sosyal, psikolojik, ekonomik
ve fizyolojik olarak birden fazla sorunla karsilasmaktadir.
Bu sorunlar kadinlarin yasam kalitelerini olumsuz yonde
etkilemektedir. Cakir ve Nazik'in (15) jinekolojik kanserli
kadinlarin yasam kalitelerinin belirlenmesine iliskin yaptigr bir
calismada bu kadinlarin; sosyal, psikolojik ve fiziksel iyilik halinin
orta diizeyde oldugu tespit edilmistir. Saglik profesyonellerinin
tedavi suirecinin yani sira hastalarin yasam kaliteleri ve sosyal
destek diizeylerini degerlendirmeleri oldukca dnemlidir.

Jinekolojik kanser tanisi alan kadinlarin; tedavi slresince aile
ve yakin iletisim halinde oldugu cevrelerinden aldiklari informal
sosyal destegin yasamlarini ve sagliklarini olumlu yénde etkiledigi
bilinmektedir. Bu arastirmadan elde edilen bulgular, jinekolojik
kanserli kadinlarin 1. kiir ve 4. kir kemoterapi tedavi sureci
karsilastinldiginda algiladiklar sosyal destegin orta dizeyde
oldugunu, hastanin evde kiminle yasadigi ve hastaligina iliskin
bilgi diizeyinin sosyal diizeyini etkiledigini gostermektedir.
Bu kapsamda, hastalara verilecek sosyal destegin niteligi ve
boyutlari hakkinda hasta ailesi ve ¢evresinin bilgilendirilmesinde
saghk profesyonellerine onemli sorumluluklar dismektedir.
Clinki hastanin hastaneye kabuliinden taburculuk siirecine
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kadar gecen zamanda hasta ve ailesi ile daha ¢ok vakit gegiren
saglik profesyonelleridir. Bu sonuclar dogrultusunda; jinekolojik
kanserli hastalarin kemoterapi tedavi siireclerinde algiladiklari
sosyal destek durumunun belirlenmesi ve bu dogrultuda hasta
ailesi ve cevresi ile isbirligi yapiimasi dnerilmektedir.
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Duraplastide Katlanti Teknigi ve Basarisinin Degerlendirilmesi
The Utility of Folding Technique in Duraplasty
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Amac: Duraplasti, yara yerinin optimal diizeyde iyilesmesi ve olasi komplikasyonlarin 6nlenmesi adina olduk¢a 6nemlidir. Bu ¢calismada, duraplastiye
yonelik tarafimizca gelistirilen "katlanti tekniginin" ameliyat sirasinda kullanimina dair teknik niianslara ve s6z konusu teknigin, primer duraplasti-
klasik teknik ile farkliliklarinin klinik yansimalarina yer verilmistir.

Gerec ve Yontem: Ankara Universitesi Tip Fakiiltesi, Norosiriirji Anabilim Dali'nda, 2023-2024 yillari arasinda intrakranial cerrahi siirecinde sentetik
dura materyali ile duraplasti yapilan hastalarin hastane kayitlari retrospektif olarak degerlendirilmistir. Hastalar katlanti teknigi ile duraplasti yapilan
(Grup 1) ile primer duraplasti yapilan (Grup 2) iki farkl grupta incelenerek belirli kriterler degerlendirilmistir.

Bulgular: Calismaya Grup 1'de 43 (%55,8); Grup 2'de 34 (%44,2) hasta olma lzere toplam 77 hasta dahil edilmistir. Her iki grupta kraniyotomi ve
kraniektomi uygulanmasi agisindan anlamli fark izlenmis olup primer teknigin uygulandigi hastalarda cogunlukla kraniyotomi yapildi§r izlenmistir.
Ayrica hastanede yatis siiresi agisindan katlanti tekniginin kullanildigr grupta yatis siiresinin anlamli olarak daha kisa oldugu saptanmistir. Diger
parametreler acisindan anlamli bir farklihk izlenmemistir.

Sonug: Duraplastide "Katlanti Teknigi" beyin omurilik sivisi kacaginin 6nlenmesi adina su gecirmez dikis konulmasi stirecinde geleneksel primer
dikis ile karsilastirilabilir, belirli hususlarda daha basarili sonuclari barindirmaktadir. Katlanti teknigi gtlivenli, etkin ve pratik bir duraplasti yontemi
sunmaktadir.

Anahtar Kelimeler: Dura mater, beyin omurilik sivisi, fistdil

Abstract

Objectives: Duraplasty is crucial for optimal healing of the wound site and prevention of potential complications. This study focuses on the
technical nuances of our developed “folding technique” for duraplasty during surgery, and the clinical implications of this technique compared to
the traditional primary duraplasty technique.

Materials and Methods: Hospital records of patients who underwent intracranial surgery with synthetic dural material for duraplasty in the
Department of Neurosurgery at Ankara University Faculty of Medicine between 2023 and 2024 were retrospectively evaluated. Patients were divided
into two groups: those undergoing duraplasty with the folding technique (Group 1) and those undergoing primary duraplasty (Group 2). Specific
criteria were used to evaluate the two groups.

Results: A total of 77 patients were included in the study, with 43 (55.8%) in Group 1 and 34 (44.2%) in Group 2. There was a significant difference
between the two groups in terms of the application of craniotomy and craniectomy, with the majority of patients in the primary technique group
undergoing craniotomy. Additionally, the length of hospital stay was significantly shorter in the group where the folding technique was used. No
significant differences were observed in other parameters.

Conclusion: The "Folding Technique” in duraplasty is comparable to traditional primary stitching in preventing cerebrospinal fluid leakage during
the waterproof stitching process, and it yields more successful results in certain aspects. The folding technique provides a safe, effective, and
practical method for duraplasty.

Keywords: Dura mater, cerebrospinal fluid, fistula
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Bayath ve ark. Duroplastide Katlanti Teknigi

Cerrahi muidahaleler anatomik katmanlarin belirli bir diizen
icerisinde acilmasi ile baglar ve yine ayni diizen icerisinde, normal
anatomiyi olabildigince yeniden yapilandirarak, katmanlarin
kapatilmasi ile son bulur. Bu hususta olduk¢a 6nemli bir katman
olan Dura'nin su gegirmez niteliginin ameliyat stirecinin sonunda
da yeniden saglanmasi (duraplasti) hayati 6nem tasir.

Duraplasti, basta beyin omurilik sivisi (BOS) kacaginin
onlenmesi, postoperatif araknoid yapisikliklarinin 6nlenmesi,
yara yerinin optimal diizeyde iyilesmesi ve olasi enfeksiyonlarin
ontine gecilmesi adina oldukca onemlidir (1,2). Bu siirecin
aksadigi herhangi bir durumda, ciddi yara yeri problemleri, basta
noro-onkolojik olgularda olmak tizere kemo-radyoterapinin
gecikmesi, hastane yatis siiresinin uzamasi, yasam kalitesinin
bozulmasi ve daha bircok morbidite hatta mortalite yuki
glindeme gelecektir (3).

Bu calismada, duraplastiye yonelik tarafimizca gelistirilen
"katlanti tekniginin" ameliyat sirasinda kullanimina dair teknik
nianslara ve s6z konusu teknigin, primer duraplasti olarak
bilinen, katmanlarin karsilikli olarak birbirlerine dikildigi klasik
teknik ile farkhliklarinin klinik yansimalarina yer verilmistir.

Gereg ve Yontem

Bu calismada, Ankara Universitesi Tip Fakiiltesi, Norosiriirji
Anabilim Dali'nda, 2023-2024 wyillari arasinda intrakranial
cerrahi sirecinde sentetik dura materyali ile duraplasti
yapilan hastalarin hastane kayitlarn retrospektif olarak
degerlendirilmistir. Calisma icin Ankara Universitesi Tip Fakiiltesi,
insan Arastirmalari Etik Kurulu'ndan etik onay alinmistir (karar
no.: i02-142-24, tarih: 27.02.2024).

Hastalar 2 gruba ayrilarak, katlanti teknigi ile duraplasti
yapilan (Grup 1) ile primer duraplasti yapilan (Grup 2) hastalarin
tanisi,  kraniyotomi/kraniektomi  durumlari,  preoperatif
donemde hidrosefali varligi, hastanede kalis suresi, BOS fistiill
ve kesi yeri akintisi durumu gibi degiskenler degerlendirilmistir.
Daha 6nce kraniyal girisim dykisi olan, dikilebilir dura greft
kullanilmaksizin cerrahisi tamamlanmis olan veya takip verisi
eksik olan hastalar calismaya dahil edilmemistir.

Cerrahi Teknik

ilgili cerrahi pozisyon bozulmaksizin, dura biitiinligiiniin
korundugu alan cepecevre ortaya konularak, saglikli dura
kenarlarinin serbest olmasi saglanir. Duraplastide sentetik
materyal kullanilarak yuvarlak igneli 4/0 ipek dikis materyali ile
defektin su gecirmez olarak tamiri hedeflenir.

Dura defektinin oldugu alandan vyaklasik %20-30 daha
biiylk dikilebilir yapay dura kesilerek alana yerlestirilir. Yapay
dura saglikli dura kenarlarinin yaklasik 5-8 mm altina uzanacak

sekilde yerlestirilir. Defektin her dort tarafindan birer serbest
dura dikisi konularak yamanin defekti ortaladigindan emin
olunur. Bu ara dikis ipleri uzun tutularak, devamli dikisin
baglanacagi duraklar olusturulmus olur. Daha sonra devamli
dikis konulmasi asamasina gegilir.

Geleneksel teknik olan klasik primer dikis siirecinde igne
dura ve yamadan, tarafi fark etmeksizin, birer kez gecmek lzere
dikis konulurken; "katlanti tekniginde" yapay dura, kenardan
yaklasik 3 mm uzaktan, kendi lzerinde katlanti olusturularak,
igne 2 kat yamadan gectikten sonra normal duradan alttan tste
dogru gegcirilir. Boylece normal doku altinda 2 kat yapay dura
olmasi saglanir (Resim 1).

Valsalva manevrasi kullanilarak su gecirmezlik test edilir.
Ayrica nihai dikisin Uzerine fibrin yapistirici konularak
desteklenebilir (Resim 2).

istatistiksel Analiz

Tanimlayici istatistikler, sayisal degdiskenler icin ortanca
(minimum-maksimum), ortalama + standart sapma ve nominal
degiskenler icin kisi sayisi (n) ve (%) olarak gdsterilmistir.
Calismada siirekli degiskenler, normal dagilima uygunluklari

Resim 1: Duraplastide tarafimizca tanimlanmis "katlanti tekniginin”
model tizerinde gosterilisi. A) Dura defekti, B) Dura defektinin oldugu
alandan vyaklasik 9%20-30 daha biyiik dikilebilir yapay dura kesilerek
alana yerlestirilir. C) Yapay dura saglikli dura kenarlarinin yaklasik 5-8
mm altina uzanacak sekilde yerlestirilir. D) Defektin her dort tarafindan
birer serbest dura dikisi konularak yamanin defekti ortaladigindan
emin olunur. E-1) Devamli dikis konulmasi asamasina gegilir. “Katlanti
tekniginde" yapay dura, kenardan yaklasik 3 mm uzaktan, kendi Gizerinde
katlanti olusturularak, igne 2 kat yamadan gectikten sonra normal
duradan alttan uste dogru gecirilir. Boylece normal doku altinda 2 kat
yapay dura olmasi saglanir
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Resim 2: Duraplastide tarafimizca tanimlanmis "katlanti tekniginin”
farkli hastalarin ameliyatlari sirasinda nihai asamadaki gdsterilisi

bakimindan  Shapiro-Wilk  testi ile degerlendirilmistir.
Calismada surekli degiskenler bakimindan gruplar arasinda
farklilik olup olmadigi Mann-Whitney U testi ile arastiriimistir.
Nominal degiskenler ise Pearson ki-kare/Fisher's exact test
ile degerlendirilmistir. Sonuclar istatistiksel olarak p<0,05
durumunda anlamli olarak kabul edilmistir.

Bulgular

Calismaya Grup 1'de katlanti tekniginin kullanildigr 43
(%55,8); Grup 2'de geleneksel (primer) teknigin kullanildigi
34 (%44,2) hasta olma (izere toplam 77 hasta dahil edilmistir.
Bu iki grup icin yapilan karsilastirmalarin sonuclari Tablo 1'de
verilmistir.

Her iki grupta kraniyotomi ve kraniektomi uygulanmasi
acisindan anlaml fark izlenmis olup primer teknigin uygulandigi

hastalarda  cogunlukla kraniyotomi yapildigr izlenmistir
(p=0,006).
Hastanede vyatis siiresi acisindan katlanti  tekniginin

kullanildigi grupta yatis slresinin anlamli olarak daha kisa
oldugu saptanmistir (p=0,001).

Her iki grup arasinda hidrosefali varhigi (p=1,000), ventrikdiler
eksternal drenaj ihtiyaci (p=1,000); postoperatif komplikasyon

Tablo 1: Katlanti teknigi ve geleneksel primer tekniginin kullanildigi gruplarin karsilastiriimasi

.. oL Kullanilan teknik _
Degiskenler Hastalarin tiimii - p-degeri
Katlanti (n=43) Primer (n=34)
ﬁ:::i'gtt:r’:i' 53 (0068,8) 24 (%55,8) 29 (0085,3) 0.006
0 0, 0, U

Kraniektomi 24 (%31,2) 19 (%44,2) 5 (0014,7)
?(')imsefa" 71 (%692,2) 40 (9%93,0) 31 (%91,2) 1 000
v 6 (007.8) 3 (%7.0) 3 (%8,8) '

ar

o 6.0 (2,0-75,0) 5,0 (2,0-34,0) 8,5 (2,0-75,0)

Hastanede yatis stiresi (Giin) 9.4411,90 6.265,41 13.47+16,09 0,001
¥§E Ihtiyacs 70 (%090,9) 39 (0090,7) 31 (%91,2) 1 000
V. 7 (909,1) 4 (909,3) 3 (%8,8) '

ar
$g;t°pe'at'f SR 75 (0097,4) 43 (%100,0) 32 (0694,1) 0192
v 2 (%02,6) 0 (9%0,0) 2 (005,9) '

ar
5ng fistiilii 74 (2096,1) 42 (0097.,7) 32 (0094,1) 0580
v 3 (0%3,9) 1(0%02,3) 2 (%5,9) '

ar
igf‘ yenienicksiyonu 74 (%96,1) 42 (%97,7) 32 (0094,1) 0580
v 3 (%3.9) 1(002,3) 2 (%5.9) '

ar
}'2,2‘“ yeri revizyonu 76 (0098,7) 43 (9100,0) 33 (%097,1) 0.442
N 1 (%1,3) 0 (%0,0) 1 (%2,9) '

ar
?(gli't e 73 (0094,8) 41 (%95,3) 32 (0094,1) 11000
Var 4 (005,2) 2 (%4,7) 2 (%05,9) '
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gelisme durumu (p=0,192); BOS fistiilii olusmasi (p=0,580); yara
yeri enfeksiyonu durumu (p=0,580); yara yeri revizyon ihtiyaci
(p=0,442) ve herhangi bir sant ihtiyaci (p=1,000) acisindan
anlaml farklilik izlenmemistir.

Hastalarin takip stiresi ortancasi (minimum-maksimum) 10,5
(2,0-26,0) olarak saptanmistir.

Arka fossa cerrahileri basta olmak lizere, dura insizyonunun
yapildigi  her olguda BOS kacagmin ve olasi araknoidal
yapisikhiklarin - dnlenmesi  buylik ©6nem arz eder. Meninks
yapilarinin BOS dinamikleri, homeostaz ve beyin parankiminin
yapilanmasi acisindan hayati 6neme sahip oldugu bilinmektedir
(4). Elektif nérosirtirjikal girisimlerde BOS kagagi oraninin %13
oldugu ve bunlarin %16'sinin iatrojenik oldugu bildirilmistir (5).
Chiari malformasyonuna yonelik cerrahilerde bildirilmis BOS
kacagi orani %2-11,7 arasindadir (6,7). BOS kacagi durumunda
en sik gozlenen komplikasyonlar menenjit ve vyara vyeri
enfeksiyonlaridir. Bu hususta cogunlukla geleneksel yontemler
ve cerrahi teknikler kullanilirken, s6z konusu komplikasyonlari
azaltmaya yonelik yapilmis teknik bazh calismalar sinirhidir
(8,9). Bu komplikasyonlar yeniden ameliyat ihtiyaci, uzun
stireli hastane yatisi ve mortalite dahil bircok dnemli riskleri
beraberinde getirir.

Duranin herhangi bir nedenle primer olarak kapatilamadigi
durumlarda s6z konusu defektin onarilmasi gerekebilir. Bu
durumda otogreft periost, allogreft, ksenogreft ve sentetik
materyaller kullanilabilir. Temporal fasiya vb. yapilarin otolog
greft olarak kullanilabilecek en iyi yapilar oldugu bildirilmis,
kendi cerrahi pratigimizde de mimkiin olduk¢ca otolog
greft kullanmaya ©zen gostermekteyiz. Ancak yas, patolojik
infiltrasyon, radyoterapi vb. durumlarda s6z konusu yapilarin
yeterince saghkli olmayisi s6z konusu kullanimi kisitlayabilir.
Bu durumda sentetik materyallerin kullanilmasi kaginiimaz
olur. Bu hususta kullanilan sentetik dura materyallerinin yeterli
mekanik destegi saglamada yetersiz olabilecegi bildirilmistir
(10). Bu durumda, s6z konusu dura yapilanmasini destekleyecek
teknige ihtiyac duyulur. Literatiirde bircok calismada dura
materyalleri arasinda karsilastirma yapilmis ancak duraplasti
teknikleri hususunda yayinlanmis calisma sayisi epey azdir
(1,8,10). Calismamiz bu anlamda Gnerilmis sinirli teknik arasinda
kullanilabilir etkin bir yontem olma vasfini tasimaktadir.

Dura tamiriicin bugiine kadar yayimlanan birkag farkli cerrahi
teknik bildirilmistir (1-3,8). Bunlardan en sik kullanilani primer
onarim olup kullanilan materyaller de degisiklik gostermektedir.
Kraniyotomi yapildiktan sonra dura bitlinligliniin korunmasi,
duranin kemikten, sttlirasyona izin verecek uzakhkta acilmasi
gibi dura tamirini etkileyen cesitli faktorler mevcuttur. Ayrica,
kraniyotomi yapilan olgularda BOS kacaginin kraniektomi

yapilanlara gore daha az oldugu bildirilmistir (11). Cavdar ve ark.
(10) cahismasinda dura tamir yoniiniin bile olasi BOS kacagin
onlemede etkili olabilecegi bildirilmistir. Tarafimizca gelistirilen
teknikte, kraniektomi orani daha vyiiksek olmasina ragmen
BOS kacaginin olmadigi izlenmektedir. Bu da séz konusu
teknigin basarisini destekler niteliktedir. Ote yandan hastane
yatis sliresinin katlanti tekniginin uygulandigi grupta anlamh
olarak daha kisa bulunmasi yara bakimi ve genel durumu ile
ilgili taburculugu erteleyecek etkenlerin daha az oldugunu
yansitmaktadir.

Ogrenme egrisi ve geleneksel aliskanliklarin terkedilmesindeki
zorluklar s6z konusu teknigin uygulanmasi dniindeki baslica
engelleri teskil edebilir.

Calismanin Kisithliklar

Calismamizda c¢ikarimlari sinirlandiracak herhangi bir faktor
bulunmamaktadir.

Duraplastide tarafimizca gelistirilen “Katlanti Teknigi" BOS
kacaginin 6nlenmesi adina su gecirmez dikis konulmasi siirecinde
geleneksel primer dikis ile karsilastirilabilir, belirli hususlarda
daha basarih sonuclari barindirmaktadir. Katlanti teknigi
guivenli, etkin ve pratik bir duraplasti yontemi sunmaktadir.
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Prophylactic Application of Closed Incision Negative Pressure
Therapy After High Risk Cardiothoracic Procedures: A Single
Center Study

Yiksek Riskli Kardiyotorasik Cerrahi Islemler Sonrasi Kapali Insizyon Negatif Basing
Tedavisinin Profilaktik Uygulamasi: Tek Merkezli Calisma

® Nur Dikmen, ® Evren Ozginar, ® Zeynep Eyileten, ® Ahmet Riichan Akar

Ankara University Faculty of Medicine, Department of Cardiovascular Surgery, Ankara, Tiirkiye

Abstract

Objectives: Sternal wound infections (SWIs) after cardiac surgery are devastating complications and cost loads for healthcare providers and
vulnerable patients in the postoperative period after high-risk cardiothoracic operations. Although the prophylactic use of closed incision negative
pressure therapy (ciNPT) is still controversial, recent studies report positive outcomes. Our study aims to identify the efficacy of ciNPT in ventricular
assist device implantation procedures with focus on the hypothesis that the reduction rate of impaired healing and infection.

Materials and Methods: We performed a retrospective study with 18 advanced heart failure patients after ventricular assist devices implantations.
Conventional sterile gauze dressings were applied in the control group (n=10), while ciNPT (Prevena™ system) was applied in the study group.
Patients demographics, risk factors such as diabetes mellitus, obesity, smoking, chronic obstructive pulmonary disease, Euroscore Il and Fowler Risk
score were documented. Wounds were examined instantly after removal of Prevena™ system on postoperative 6 to 8 days and on follow-up 45 days.
Signs of infections and healing problems, inflammatory biomarkers were noted.

Results: The number of ventricular assist device implantations were 18, with 10 in control and 8 in study group. Both groups were similar in all
demographical characteristics. Driveline insertion site and superficial SWI rates were higher in control group than the study group (p=0.003 and
p=0.018, respectively). One superficial SWI was noted in the control group. No deep wound infections requiring debridement was observed in both
groups. Length of hospital stay was longer in control group (p=0.05).

Conclusion: We concluded that closed incision ciNPT has an impact on reducing driveline site infections, length of hospitalization and cost load for
health care providers. This preliminary results appear to support the advantage of closed incision ciNPT application after ventricular assist device
implantation procedures and serve as a basic information for more comprehensive studies.

Keywords: Closed incisional negative pressure therapy, sternal driveline site infections, wound infections, wound therapy

Amagc: Kalp cerrahisi sonrasi sternal yara enfeksiyonlari, 6zellikle yiiksek riskli kardiyotorasik operasyonlardan sonraki postoperatif dénemde
hastalar ve saglik hizmeti sunuculari i¢in 6nemli komplikasyonlara ve maliyet yiiklerine neden olmaktadir. Profilaktik kapali insizyon negatif basing
tedavisinin kullanimi halen tartismali olsa da, son yillarda yapilan calismalarda olumlu sonuglar bildirilmektedir. Calismamiz, ventrikiiler destek
sistemi implantasyonu prosediirleri sonrasi kapali insizyon negatif basing tedavisinin etkinligini, iyilesme sorunlarinda ve enfeksiyon oranlarinda
azalma hipotezine odaklanarak sunmayr amaclamaktadir.

Gerec ve Yontem: Calismamiz, ileri evre kalp yetmezligi olan ve ventrikiiler destek cihazi implantasyonu yapilan 18 hastanin takip verilerine
retrospektif olarak ulasilarak gergeklestirilmistir. Kontrol grubuna (n=10) geleneksel steril gazli bez pansumanlari uygulanirken, calisma grubuna
kapali insizyon negatif basing tedavisi (Prevena™ sistemi) uygulanmistir. Hastalarin demografik ozellikleri, diabetes mellitus, obezite, sigara
kullanimi, kronik obstriiktif akciger hastaligi gibi risk faktorleri, Euroscore Il ve Fowler risk skorlari kaydedilmistir. insizyonlar, Prevena™ sisteminin
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cikariimasindan hemen sonra postoperatif 6 ila 8. giinlerde ve 45. giinde degerlendirilmistir. Enfeksiyon belirtileri ve iyilesme sorunlari,
enflamatuvar biyobelirtecler kaydedilmistir.

Bulgular: Ventrikiler destek cihazi implantasyonu yapilan hasta sayisi 10'u kontrol, 8'i calisma grubunda olmak lizere 18 idi. Her iki grup da tiim
demografik ozellikler acisindan benzerdi. Driveline hatti ve yiizeysel sternal yara enfeksiyonu oranlari kontrol grubunda, calisma grubuna gore
daha yUksek saptandi (sirasiyla p=0,003 ve p=0,018). Kontrol grubunda bir adet yiizeysel sternal yara yeri enfeksiyonu gortldi. Her iki grupta da
debridman gerektiren derin yara yeri enfeksiyonu goriilmedi. Hastanede kalis stiresi kontrol grubunda daha uzundu (p=0,05).

Sonuc: Bu calisma ile kapali insizyon negatif basing tedavisinin driveline hatti enfeksiyonlarini, hastanede kalis siiresini ve saglik hizmetlerindeki
maliyet yukiinli azaltmada etkisi oldugu sonucuna varilmistir. Bu 6n sonugclarin, ventrikiler destek cihazi implantasyonu prosediirleri sonrasinda
profilaktik kapali insizyon negatif basin¢ tedavisi uygulamasinin avantajini destekledigi ve daha kapsamli ¢alismalar icin temel bilgi teskil ettigi

goriilmektedir.

Anahtar Kelimeler: Kapali insizyon negatif basin¢ tedavisi, driveline hatti enfeksiyonlari, yara enfeksiyonlari, yara tedavisi

Introduction

Sternal wound infections (SWIs) are not infrequent, still
remain as a potential complication after high risk surgical
cardiac procedures, range from 0.5-10% depending on the
comorbidities of patients and SWI-associated mortality rates are
0.5 to 9%. In spite of the utilization of prophylactic antibiotics,
postoperative SWI is still present and it lasts to be a devastating
postoperative complication for any patient and for healthcare
providers (1).

Recent studies have reported benefits of SWI after
prophylactic usage of closed incision negative pressure therapy
(ciNPT) (2). In our study, we report initial clinical results with the
Prevena™ Incision Management System applications on closed
sternal incisions after left ventricular assist device implantation
procedures and aim to emphasize the effect of ciNPT for high
risk cardiac surgeries and report the safety and efficacy of
this system with focus on the reduction rate of infections and
acceleration rate of wound healing.

Materials and Methods

This retrospective study is formed according to the ethical
guidelines of the 1975 Declaration of Helsinki and approved
by the Ankara University, Human Research Ethics Committee
(approval no.: 102-156-24, date: 06.03.2024). Informed consent
was obtained from all participants in this study. This study
includes 18 patients who underwent ventricular assist device
implantation procedure between March 2018 and August 2020
under the care of the same surgical team. There were 10 patients
in the control group prior to the introduction for the application
of ciNPT dressing systems according to the state reimbursement
rules' permission. For the latter eight study patients, we used
the Prevena™ incision management system (Kinetic Concepts
Inc, San Antonio, TX) for the wound closure. We used Fowler risk
score to estimate the probability of infection (3). Demographics
of the patients are documented at Table 1.
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All patients were under the routine procedure. Standard
procedures such as preoperative examination and preparation,
sternal opening and closure, perioperative antibiotic prophylaxis
were performed in the same way for all the patients in the study.

At the end of the surgical procedure and closure of the
sternotomy incision, the control group patients received
conventional dry sterile wound dressings and the study group
received ciNPT [Prevena™ incision management system (Kinetic
Concepts Inc, San Antonio, TX)]. In the study group, ciNPT was
continued for six to eight days postoperatively. For all the
patients we analysed C-reactive protein (CRP) preoperatively,
on the first and fifth postoperative day. Evaluation parameters
were inflammatory biomarkers, purulent drainage and gross
morphological and anatomical signs of deep or superficial
infections.

All patients' sternal incisions and ventricular assist device
driveline insertion sites were followed up after postoperative
45 days.

Statistical Analysis

We analysed our study data using the SPSS for Mac 0S X
version 20.0 (IBM Corp., Armonk, New York). Demographics of
patients were presented as percentage and mean + standard
deviation in the case of normal distribution. Comparisons of
basic data were made by the chi-square test and Student's
t-test. If the results were significant, Mann-Whitney U test was
used. P<0.05 was considered statistically significant.

There were no significant differences in the demographic
characteristics of the two patients group. More detailed
demographic informations about patients can be seen on Table
1. According to the Fowler estimated probability of infection
risk scores, the average risk of infection for these eight patients
in the ciNPT study group were 4.6%, and 3.78% in the control
group (p=0.079).

At the end of the procedure, incisions were similarly closed
with six stainless steel wires, for the muscular and subcutaneous
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Baseline characteristics :rl:ig group ?::H;;I group p value
Age (years, mean + SD) 61.63+11 50.8+21.2 p=0.153
Gender (Male, %) 5 (62.5%) 5 (50%) p=0.453
DM (%) 1 (12.5%) 5 (50%) p=0.75
COPD (%) 2 (25%) 2 (20%) p=0.64
Obesity (%) (BMI>30 kg/m?, %) 2 (25%) 1 (10%) p=0.1
Smoking (%) 3 (25%) 3 (30%) p=0.65
Euroscore I 7.08+4.2 5.53+3.38 p=0.71
Resternotomy (%) 2 (25%) 1 (10%) p<0.001
Operation time (minute, mean + SD) 226+66.5 240+60.1 p=0.49
Intraoperative bleeding (%) 2 (25%) 0 (0%) p<0.001
ciNPT: Closed incision negative pressure therapy, SD: Standard deviation, DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, BMI: Body mass index

tissues double suture technique with a 1/0 monofilament
absorbable suture and single intradermic suture with 3/0
absorbable suture. All procedures and dressings were handled
by the same surgical team. The control group received dry sterile
gauze dressings and changed daily on the routine postoperative
period. For the study group, the Prevena™ incision management
system was applied in the operating room instantly after dermal
closure. The 24 cm long Prevena™ system was placed over the
sternotomy incision and negative pressure was applied with
-125 mmHg. For intact usage of the device, to make a perfect
adhesion of the drape, hairy part of skin should be excluded
from the Prevena™ system. The standard length of Prevena™
foam was limiting a complete treatment to surgical incisions
no longer than 24 cm. Prevena™ was applied intraoperatively
and removed six to eight days postoperatively. Patients were
evaluated on each day for signs of infection. Wounds were
inspected after removal of the Prevena™ system on 6-8 and
45 days after surgery (Figure 1). During the study period, there
were no statistically significant variations of CRP levels between
the groups.

No deep SWI and no wound healing problems significantly
occured in both groups. One superficial wound infection was
occured at the bottom of the sternotomy incision line in
control group on the third day after surgery. Microbiological
analyses were negative and treated by conventional dry steril
gauze dressing. Driveline site infections occured in two patients
in the control group on postoperative days 13 and 15 (Figure
2). Methicilin-resistant Staphylococcus aureus were positive
in both patients' seropurulan drainage at the ventricular
assist device driveline insertion site. By appropriate antibiotics
treatment, surgical debridman and sterile gauze dressings,
cultures became negative and visible markers of infection were
resolved (Table 2).

Investigating the impact of risk factors of wound healing
problems and infection, only diabetes mellitus seemed to have
a significant role.

Figure 1: Sternal incisions and intraoperative application of Prevena™
system (Immediately after removal of ciNPT system on postoperative six
to eight days and sternal incisions on follow-up 30 day)

ciNPT: Closed incision negative pressure therapy

Figure 2: Driveline site infections and purulan drainage images of two
patients in control group, on postoperative days 13 and 15, respectively
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Table 2: Distribution of wound infections of patients receiving ciNPT and the control group

ciNPT (n=8) Control group (n=10) p value
No infection and impaired healing (n, %) 7 (87.5%) 8 (800%) p=0.05
Superficial SWI (n, %) 1 (12.5%) 0 (0%) p=0.018
Deep SWI requiring debridement (n, %) 0 (0%) 0 (0%) p<0.001
Driveline site infection (n, %) 0 (0%) 2 (200%) p=0.003
Purulan drainage (n, %) 0 (0%) 2 (200%) p=0.003
Length of hospital stay (postoperative period) (days, mean + SD) | 22.63+6.2 34.8+21.9 p=0.05
ciNPT: Closed incision negative pressure therapy, SD: Standard deviation, SWI: Sternal wound infection

SWIs are not infrequent, with incidences between 1-10%.
Approximetly 90% of SWIs are diagnosed after hospital
discharge (4).

Asian Pacific Society of Interventional Cardiology guidelines
for avoiding SWI advice aseptic technique when changing
wound dressings. Type of dressings will depend on patient
and wound necessities, different types of dressings such as
negative pressure wound therapy, silver-based dressings and
primary vacuum dressings have varied results and routine use
for SWI is not recommended (5). For this reason, sternal wound
management differs in each hospital and it is an individualized
decision.

Primary closed incisions of high risk of surgical wound
complications include several procedures such as cardiothoracic
surgery, abdominal laparotomy, arthroplasty, and lower
extremities bypass procedures (6,7). Those surgical procedures
might be disposed by seroma and hematoma collection, because
of the serum and blood in tissue space and this situation might
cause surgical site infection, impaired healing and dehiscence.

Patients with comorbidities such as diabetes, obesity or
malnutrition, smoking, radiation therapy, chemotherapy, use of
steroids, harvesting of bilateral internal mammary arteries, poor
vascular status, increasing number of grafts, renal failure, chronic
pulmonary disease, prolonged duration of mechanical ventilation
have increased risk of infectious complications (3,8-12).

Different studies have investigated different techniques
or devices to decrease the incidence of SWI such as various
methods of skin closure (intradermic closure), liquid skin
adhesive, prophylactic gentamycin-collagen sponge, microbial
sealant prior to surgery, skin staples, variable techniques of
sternal closure (Robicsek technique), rigid-plate sternal fixation,
nitinol clips, usage of autologous blood products, growth
factors, hydrocolloids or such combinations of these mentioned
above (13-17).

Prevena™ is a system that consists of a sponge dressing with
non adherent layer and adhesive drape, a tube and a negative
pressure suction with a 45 mL canister for excessive fluid
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collection. Prevena™ also has a bactericidal silver (0.0019% ionic
silver) between sponge dressing and skin (to prevent possible
bacterial growth), a pressure indicator manufactured into the
drape that gives a visual sign about the air leak and a small case
to carry easily on mobilisation (18).

In 2006, the application of closed incision negative pressure
treatment was first reported by Stannard et al. (19). They
described lower infection rates of negative pressure wound
therapy over high-energy orthopedic injuries. Infection rates
decreased from 16% to 8% with ciNPT, consistent with the
results by Gomoll et al. (20). Similarly, Atkins et al. (21) reported
the application of ciNPT in 57 patients with high risk of SWI after
cardiac surgery and investigated wound outcomes associated
with short-term prophylactic ciNPT use and advised routine
application of ciNPT for high-risk patients. In their study, only
one incision out of 213 (0.5%) had infection. This was lower
than the authors' prediction of a 6.1+4% sternotomy infection
complication rate for high-risk patients, based on estimated risk
scores of Fowler et al. (3).

In 2020, Rashed et al. (22) reported the results about the
magnitude of the scar analysed by 2D ultrasound imaging.
Changes in wound contraction and organization of the scar
tissue between the ciNPT and control groups were notable
during the ultrasound evaluation. Wound contraction was
reflected by shorter distances between the incised pectoral
muscle edges and between the skin to the sternum, compared
with preoperatively measured distance values (22).

The advantages of the ciNPT restrict conservation of a closed
wound environment, removal of exudates, reducing oedema,
increased perfusion at the site of incision. The tension decrease
and normalization of strain around the skin incision may reduce
the risk of dehiscence and may provide possible improvement in
cosmetic results (23,24).

In our study, no infectious complications were occurred
in the ciNPT study group. Mechanisms of preventing external
contaminations may have relation with the high absorption
property of the Prevena™, due to the bactericidal features of
the silver-containing dressing material and to the closed system
that avoids secondary colonisation (25).
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In conclusion, 6-8 days of ciNPT using Prevena™ system
under -125 mmHg reduced the incidence of superficial SWI
and ventricular assist device driveline insertion site infections.
This might be explained with supposed mechanisms such as the
increase in lymph clearance originating from subcutaneous dead
spaces of closed incisions, reduction of oedema and excessive
fluids. Application of this system may improve wound healing
of closed incisions with underlying dead spaces. The preliminary
results observed in our center are motivating; nevertheless, our
results are insufficient at this moment to advice a widespread
use of this system for the patients undergoing ventricular assist
device implantation procedures. Nevertheless, our data can
serve as a basic information for more comprehensive studies to
bring to a conclusion which patients and incision types could
get more benefits from this treatment.
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Amac: Yakin tarihimizde siyasi bir figiir olarak akillara kazinan Tiirkan Akyol, alaninda 6nemli bilim insanlarindan biridir. Ancak bilim insani kimligi,
toplum nezdinde siyasi kimliginin gerisinde kalmistir. Bu calismada onun bilimsel yonine isik tutularak alanina yaptigi katkilarin ortaya konulmasi
amaclanmistir.

Gerec ve Yontem: Akyol'un eserlerine ulasmak icin ulusal ve uluslararasi dijital veri tabanlari taranmistir. Ancak calismalarinin cogunlugu 1980'li
yillarin 6ncesinde yayimlandigi icin dijital veri tabanlarindan yeterince istifade edilememis, ilgili dergiler fiziksel olarak taranarak erisilebilen
calismalar icerikte gosterilmistir.

Bulgular: 1980 yilinda yazdigi hal terciimesine gore o zamana kadar yaklasik 80 bilimsel yayin yapmistir. Yaptigimiz arastirmalarda ilgili calismalarin
yaklasik yarisina ulasiimistir. Akyol'un calismalari agirlikli olarak akciger hastaliklari, solunum problemleri ve bronsit gibi alanlarda yazilan makale,
bildiri ve kitap bélimlerinden olusmaktadir. Cok yazarh calismalarinda Dr. Nusret Karasu ve Dr. Doganay Alper ile yaptigi calismalar nicelik ydniinden
on plana cikmaktadir. Tiiberkiiloz ve Toraks Dergisi ise en cok yayin yaptigi dergi olma 6zelligini tasimaktadir.

Sonug: Akyol'un, akciger hastaliklari ve tiiberkiiloz alaninda verdigi eserlerle bu konularda uzmanlastigr goriilmektedir. Onun bilimsel yoniine 1sik
tutulurken kendisinin bir kadin olarak ilgili ddnemde erkek egemen alanlarda da varlik gostermesi kadin-erkek esitliginin giindemde tutulmasini
saglamistir. ilk kadin rektér ve ilk kadin bakan unvanlarini tagirken bilim insani profilinden uzaklasmadan bu alanlarda galismalarini stirdiirmdstiir.

Anahtar Kelimeler: Tiirkan Akyol, Saghk Bakani, ilk Kadin Rektdr, Tiiberkiiloz, Ankara Universitesi Tip Fakiiltesi

Abstract

Objectives: Tiirkan Akyol, who is remembered as a political figure in our recent history, is one of the most important scientists in her field. However,
her identity as a scientist has lagged behind her political identity in the eyes of society. In this study, it is aimed to shed light on her scientific aspect
and to reveal her contributions to her field.

Materials and Methods: National and international digital databases were searched to access Akyol's works. However, since most of the studies
were published before the 1980s, digital databases could not be utilized sufficiently, and the studies that could be accessed by physically scanning
the relevant journals were shown in the content.

Results: According to his 1980 biography, she had published about 80 scientific papers by then. In our research, approximately half of the relevant
studies have been reached. Akyol's work mainly consists of articles, papers and book chapters written in areas such as lung diseases, respiratory
problems and bronchitis. In her multi-authored studies, her work with Dr. Nusret Karasu and Dr. Doganay Alper stands out in terms of quantity. The
Journal of "Tuberculosis and Thorax" is the journal with the highest number of publications.
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Conclusion: It is seen that Akyol specialized in pulmonary diseases and tuberculosis with her works on these subjects. While shedding light on her
scientific side, her presence as a woman in male-dominated fields in the relevant period also helped to keep the equality of women and men on
the agenda. While she was the first female rector and the first female minister, she continued to work in these fields without moving away from

her scientist profile.

Keywords: Tiirkan Akyol, Minister of Health, First Woman Rector, Tuberculosis, Ankara University Faculty of Medicine

Turkan  Akyol, genis cevreler tarafindan  Tirkiye
Cumhuriyeti'nin ilk kadin saglik bakani olarak taninmistir.
Tiirk siyasi hayatinda “ilk kadin" etiketinin bir yansimasi olarak
kendisinden siklikla bir “siyasi figlr" olarak bahsedilmektedir.
Bu referans, kendisinin siyasi ve sosyal alandaki fikirlerinin
bliyuk dlctide yansimasi olsa da bilim alanindaki karsihgi siyasi
ve sosyal fikirlerinden bagimsiz olarak degerlendirilmelidir.
Hakkinda yapilan calismalara baktigimizda dogrudan kendisini
konu edinen iki adet Tiirkce makale bulunmaktadir (1,2). ilgili
makaleler onun siyasi yasamini konu edinmektedir. Tiirkan
Akyol'un siyasette ilkleri gerceklestirmesi, siyasi bir figuir olarak
insanlari ve toplumu dogrudan ve hizlica etkileyen gorevlerde
bulunmasi kuskusuz gortinirligiint artirmistir. Ancak siyasi bir
figlir olarak taninirken bilim insani yoniiniin ve hekimliginin
daha az bilinmekte oldugunu sdyleyebiliriz.

Bilimsel calismalarin hangi politik zeminde ve nasil yapildigi
onemli oldugundan calismamiz kapsaminda ilk olarak Tiirkan
Akyol'un yasam oykiisiine ve bu oykiinin icerisinde de siyasi
bir figlir olarak calismalarina ayrintiya inmeden deginilecek,
ardindan da bilim insani olarak ¢alismalarina yer verilecektir.

Tiirkan Akyol ve Kisa Hayat Hikayesi

Tiirkan Akyol'un tam adi Peyman Tiirkan Akyol olmasina
ragmen kendisi hakkinda bugiline kadar yapilan yayinlarda ve
kendisinden bahsedilirken sadece "Tiirkan" ismi kullaniimistir.
Ayni sekilde kendisi de yapmis oldugu yayinlarda “Tiirkan" ismini
kullanmayi tercih etmistir. Meclis zabitlarinda da “Tirkan Akyol”
ismi ile anmilmistir (3). Ancak bazi kayitlarda dogru kisiyi isaret
etmek icin "Peyman” ismi de kullaniimistir.

1928 yilinda diinyaya gelmistir (1,2,4,5)." Aile soy isimleri
“Pekdemir"dir (6). Babasinin adi Mehmet Ristli annesinin
ismi ise Remziye'dir (Fotograf 1) (7). Babasinin subay olmasi
ve sik sik tayin ediliyor olusu nedeniyle ilk 6grenimini cesitli
sehirlerde yapmis ve 1947 senesinde de Erenkdy Kiz Lisesi'nden
mezun olmustur. Ankara Universitesi Tip Fakiiltesi'nde basladig
hekimlik egitimini de 1953 senesinde tamamlamistir (Fotograf
2) (1,4). 1954 yilinda ayni (iniversitede asistanlik kadrosuna
atanmis, burada kardiyoloji alaninda calisan Turhan Akyol ile
1955 yilinda evlenmistir (Fotograf 3) (6). 1956-1959 yillari

Fotograf 1: Anne ve babasi ile

Fotograf 3: Esi Turhan Akyol ile

'Serap Cerezci tarafindan yayinlanan makalede Manisa'da dinyaya geldigi, Atiye Emiroglu ve Hiilya Oztiirk tarafindan yayinlanan makalede de [stanbul'da diinyaya geldigi ifade edilmistir.
Ankara Universitesi resmi web sitesinde ise Istanbul'da dogdugu ifade edilmistir. TBMM'de kendi el yazisi ile doldurdugu Hal Tercimesinde Istanbul'da dogdugunu ifade etmistir. Turhan
Akyol tarafindan anlatilan bir aniya gére kendisi Manisa'da dogmus fakat niifus ciizdani Istanbul'da ¢ikartilmistir. Bu nedenle resmi kayitlarda dogum yeri olarak Istanbul ge¢mektedir (12).
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arasinda bas asistanlik gorevini tamamlamistir (5). Ardindan esi
ile Amerika'ya ihtisas icin gonderilmistir. 1962 senesinde geri
donmdis ve 1965 senesinde docent kadrosu almistir. Bu siirecte
ABD, Fransa ve Hollanda'da da kisa siireli calismalar yapmustir (4).
1969'da Diyarbakir'da acilan tip fakiltesinin  kurulmasi
stirecinde calismistir (8).2 Ankara Universitesi Tip Fakiiltesi
Gogus Hastaliklar Kiirstisii'nde gorevine devam etmekte iken 20
Ocak 1970 tarihinde ayhgi docentlik kadrosunda kalmak Uzere
profesorliige terfi ettiriimesi Cumhurbaskani Cevdet Sunay
tarafindan bir kararname ile gerceklestirilmistir. Aradan ¢ok siire
gecmeden 9 Haziran 1970 tarihinde yine Cumhurbaskani Cevdet
Sunay tarafindan docentlik ayligi da profesorlik seviyesine
cikarilmistir (Fotograf 4) (9,10).4

Akyol, 1971 vyilinda ayni gorevde iken Nihat Erim
Hikiimeti'nde Saglk ve Sosyal Yardim Bakanligi gdrevine
getirilmistir. Bu silirecten sonra siyasi kariyeri bilim insani
kariyerine eklenmistir. Ancak siyasete girmesine ragmen bilim
alanindan uzaklasmamistir. Siyasi yasami ve bakanlhk tecriibesi
bu siirecte oldukca kisa stireli olmus ve yaklasik 9 ay siiren bu
gorevi 13 Aralik 1971'de istifa ederek sonlandirmistir. Bu stirecte
yeni hiiklimetin programi olarak kademeli saglik sigortasi
ongoriilmiis ancak imkan vyetersizligi gibi sebeplerle ilgili
konunun calismalari zamana yayiimak zorunda kalinmistir (11).

1972 senesinde Antalya Tip Fakiiltesi kurucu yonetim
kurulu Uyeleri arasinda yer almistir. Ayni yil  Ankara

Universitesi Senatosu'na ve 1977 yilinda Ankara Universitesi'ni
Universitelerarasi  Kurul'da temsil etmek izere segilmistir.
1980 yilinda Ankara Universitesi Rektorligii ve ayni il

Fotograf 4: Ankara Universitesi'nde odasinda calistigi esnada

Universitelerarasi  Kurul

(Fotograf 5) (5).

1980 askeri darbesinin ardindan Yiiksekogretim Kurulu
(YOK) Kanunu'nda yapilan degisiklik nedeniyle Akyol, rektorliuk
gorevinden istifa ederek tip fakiiltesindeki gorevine donmistr.
1982 yilinda Erdal inénii tarafindan kurulan Sosyal Demokrasi
Partisi'ne (SODEP) davet edilmis ve Akyol bu daveti geri
cevirmemistir. Ancak Milli Giivenlik Konseyi Baskani Kenan
Evren ilgili partinin kuruculardan Tiirkan Akyol'un da bulundugu
listeyi veto etmistir. Akyol bir siire daha Universitede calistiktan
sonra 18. dénemde Sosyal Demokrat Halk¢i Parti'nin (SHP)
izmir milletvekili olarak segilmistir. Ayni partinin Genel Baskan
Yardimciligi ile Merkez Karar ve Yuritme Kurulu Uyeligini
yapmistir (Fotograf 6) (12). 18. dénemin sona ermesi ile tekrar
ogretim Gyeli§gi gorevine donmistir (Fotograf 7). Stleyman
Demirel tarafindan 1991 yilinin sonlarinda kurulan koalisyon
hiikiimetinde Giiler ileri'den bosalan devlet bakanhgi gorevine
Cumhurbaskani Turgut Ozal'in 4 Mart 1992 tarihinde disaridan
atamasiyla dahil olmustur. Tirkiye Buylk Millet Meclisbnde
(TBMM) yaptigi yemin ile 5 Mart 1992 itibariyle devlet bakanligi
gérevini tstlenmistir (13). ilgili bakanligin gorev alani Kadin ve
Aile islerinden Sorumlu Devlet Bakanhgi olarak gecmektedir
(14). S6z konusu gdrevi boyunca bircok uluslararasi toplantiya
katilmistir (15-17).°

Baskanhgi  gorevini  istlenmistir

Bir sonraki hiikiimet doneminde de Tansu Ciller, kendisini
Kadin ve Cocuktan Sorumlu Devlet Bakanligi gorevine getirmistir
(1). Bu gorev siiresince de uluslararasi bircok toplantiya
katilmistir (18-21).Temmuz 1994 itibariyle bakanlk gérevi sona
ermis, siyasi hayatini da bu gelismeyle noktalamistir.

Fotograf 5: Ankara Universitesi Rektorii iken Anitkabir ziyareti esnasinda

2Diyarbakir Tip Fakiiltesi, 1974 yilinda Diyarbakir Universitesi‘ne baglanmis ve 1982'de de Dicle Universitesi ismini almistir.

*Bu dénemde Dogentlik ayligi 950 lira, Profesérliik ayhdi ise 1500 liradir.

“Serap Cerezci ilgili atamanin Siileyman Demirel tarafindan yapildigini yazmaktadir ancak séz konusu dénemde Cumhurbaskanligi gérevinde Cevdet Sunay bulunmakta ve ilgili arsiv
belgelerinde de onun imzasi bulunmaktadir.

SBunlardan bazilarina 6rnek olarak sunlar verilebilir: Avrupa Toplulugu Komisyonu'nun 2-3 Kasim 1992 tarihlerinde Atina'da yapilacak Iktidardaki Kadinlar konulu konferansina katilmasi,
17-26 Mart 1993 tarihleri arasinda Viyana'da yapilacak Birlesmis Milletler Kadinin Statiisii Komisyonu 37. dénem toplantisina katilmasi, Malta'da diizenlenen Birlesmis Milletler Avrupa ve
Kuzey Amerika Hazirlik Toplantisi'na katiimasi.

s0rnek olarak sunlar gosterilebilir: Kadin konulariyla ilgili incelemeler yapmak ve ikili temaslarda bulunmak izere 2-5 Ekim 1993 tarihleri arasinda Portekiz'e gitmesi, 21-22 Ekim 1993
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Akyol, Alzheimer hastaligi sebebiyle 7 Eylil 2017'de
hayatini kaybetmistir. Akademi ve siyaset alani disinda da
cesitli sivil toplum kuruluslarinda aktif olarak yer almistir.
ingilizce ve orta diizeyde de Fransizca dilbilgisine sahiptir.
TBMM Hal Terciimesi'nden 6grendigimiz kadariyla Murat ve
Umut adlarinda iki oglu bulunmaktadir (Ek 1) (Fotograf 8) (5).

Fotograf 7: Tiirkan Akyol (sandalyede) Ankara Universitesi Tip Fakltesi
Gogus Hastaliklari Anabilim Dali'nda meslektaslari ile birlikte

Gereg ve Yontem

Tirkan Akyol'un bilimsel yonini 6n plana cikarmaya
yonelik hazirladigimiz bu calismada onun, sempozyum ve
kongrelerde sundugu bildiriler ile birlikte bilimsel dergilerde
yayimladigi makaleleri tizerinden degerlendirme yapilacaktir.

Akyol'un bilimsel c¢alismalarini ortaya c¢ikarmak icin
cesitli veri tabanlarinda taramalar gerceklestirilmis ancak
calismalarinin ~ cogunlugu  1980°'li  yillarin ~ Oncesinde
yayimlandigi icin internet taramalarinda ¢ok fazla veri elde
edilememistir. Basili nushalarin bulunabilmesi amaciyla Milli
Kitliphane veri tabanlari taranmistir. Ancak buradaki kayitlarin
da tasnif sorunlari nedeniyle oldukga sinirli oldugu goérilmiistiir.
Bu asamada Tirkan Akyol'un makalelerinin agirlikli olarak
yayimlandigi Tuberkiiloz ve Toraks Dergisi'nin elde edilebilen
nishalart 1950'li yillarin sonlarindan itibaren fiziksel olarak
taranmistir. Burada yer alan calismalarin bircogunun baslk
ve icerik bilgisinin Milli Kitiiphane dijital kataloglarinda yer

Fotograf 8: Esi Turhan Akyol ve cocuklari Murat ve Umut Akyol ile

tarihlerinde Roma'da yapilan Kadin-Erkek Esitligi 3. Avrupa Bakanlar Konferansi'na katilmasi,
22-25 Subat 1994 tarihlerinde Briiksel'de yapilan Kirsal Alanda Calisan Kadinlarin Ekonomik
Kalkinmasi /g:in Uluslararasi Yénlendirme Komitesi Toplantisi'na katilmasi, 27-29 Mayis 1994
tarihlerinde Fas'in Marakes sehrinde yapilan Kadinlar ve Baris konulu Birinci Avrupa ve Akdeniz
Bdlgesi Kadinlar Zirvesi toplantisina katiimasi.
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almadigr goriilmustir. Fiziksel tarama ile sz konusu yayinlarin
kiitiphanede bulunan dergilerde yer aldigi tespit edilmistir.
Elde edilen tiim calismalar dijital hale getirilerek icerikleri
incelenmis ve s6z konusu calismalarin bashgr ile birlikte icerigi
hakkinda da kisa bilgiler verilmistir. Makale ve bildiri tirl
eserler tarih siralamasi esas alinarak “Bulgular” béllimiinde
aktarilmistir. Yasam oykusti ve diger ¢calismalarina dair kayitlara
ulasmak icin Devlet Arsivleri, TBMM Arsivi, TBMM Cevrimici
Yayinlari lizerinde taramalar gerceklestirilmis, ana kaynaklar
ve telif eserler kaynak degeri gozetilerek (dogrulanabilirlik,
yayimlayan yer ve kisi) calismaya dahil edilmistir. Aciklanmasi
gereken yerler dipnotlarda gosterilmistir. Fotograflari, oglu
Umut Akyol ile gorlisme esnasinda aile arsivinden alinmistir.

Akyol'un makale, bildiri, kitap gibi calismalarinin yani sira
Universite hocaligr doneminde danismanhk yaptigi tezlerin de
kiinye bilgisine ulasilmaya calisilmis ancak YOK'iin Cevrimigi
Tez Merkezi'nde sadece Zlibeyir Amber tarafindan 1978 yilinda
tamamlanan tipta uzmanlk tezine ulasilabilmistir (22).

Akyol, calismalarint agirlikli olarak 1980 yili 6ncesinde
yapmistir. Bu tarihten dnceki ¢calismalarinin bircogunun heniiz
dijitalize edilmemis olmasi ve dolayisiyla veri tabanlarina ilgili
bilgilerin eklenmemis olmasi nedeniyle calismalarinin tamamina
ulasilamamistir. Bu calismada elde ettigimiz eserlerin neredeyse
tamami dergiler Uzerinde fiziksel taramalar sonucunda elde
edilmistir. Calismamizin kisithhgini olusturan bu engellerin
asllmasi ve sonraki calismalarda bu kisitliligin olmamasi icgin
donem dergilerinin tiim sayilarinin dijitallestirilmesi ve tasnif
edilerek okuyucuya acilmasi gerekmektedir.

Bulgular

Tirkan Akyol, toplumun biylik bir kesimi tarafindan siyasi
yoni dolayisiyla taniniyor olsa da kaleme aldigi bircok ulusal ve
uluslararasi bilimsel calismasi bulunmaktadir. Bu baslik altinda
onun bilimsel yaymlarindan ulasabildiklerimize yer verilecektir.
Boylece siyasi alanla sinirlandirilan gecmisi bilimsel yoni ve
hekimlik pratigi eklenerek bir nebze de olsa bu sikistirilmishktan
kurtariilmaya calisilacaktir. 1988 yilinda yazdigi hal terciimesine
gore uzmanhk alani g6gis hastaliklaridir ve 80 civarinda bilimsel
calismasi bulunmaktadir (5).

Akyol'un ilk tespit edebildigimiz basili caligmalari 1957
yilinda gerceklestirilen Ucincti Tiirk Tiiberkiiloz Kongresi'nde
Nusret Karasu ile birlikte sundugu iki tebligdir. Akciger
veremindeki brons dedisikliklerinin olgu Utzerinden tespitinin
aciklandigi tebligin (23) bashigi “Kronik Akciger Tiberkiilozunda
Brons Degisiklikleri" olup c¢alisma ayni zamanda Tiiberkiiloz
ve Toraks Dergisi'nde de yayimlanmistir (24). Diger teblig
“Pnomokonyozlar" bashgini  tasimaktadir ve o0zet sekilde
yayimlanmistir. ilgili teblige gore Ankara Veremle Savas Dernek
Hastanesi, Fitizyoloji Klinigi ve bunlara bagh 1, 2, 3, 4 ve 5
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numarali dispanserlere kurulus tarihlerinden 01.04.1956'ya
kadar miracaat eden 78.631 olgu pndmokonyoz bakimindan
taranmis ve tetkikler neticesinde klinik ve dispanser olgular
arasinda pnémonkonyoz oraninin oldukca diistik oldugu tespit
edilmistir (25).

1958 yilinda yayimlanan "Asya Gribi Epidemisinden Sonra
Tuberkiiloz Hastalarimizda Gériilen Klinik Tezahiirat” isimli
makalesi Asya gribinin tliberkiilozlu hastalar lizerine etkisini
konu edinmektedir. Bu kapsamda 1957 yilinda ortaya cikan
ve Asya Gribi olarak adlandirilan epideminin Ankara'daki
tiiberkilozlu hastalar tizerindeki etkileri incelenmistir (26).

19 Nisan 1961 tarihinde American Review of Respiratory
Disease isimli dergide M. Henry Williams Jr., Nathan S. Seriff ve
Ok Hi Yoo ile kaleme aldigi “The Diffusing Capacity of the Lung in
Acute Pulmonary Tuberculosis” baglikli makalesi yayimlanmistir.
ilgili calismada ele alinan konu su sekilde tamimlanmistir:
"Akut olarak hastalanmis, yatalok hastalarda akcigerlerin
karbon monoksit difiizyon kapasitesinin tekrarlanan dl¢imii
icin basit bir yatak bagi yontemi gelistirmek ve test etmek
icin tasarlanmigtir. Bdyle bir ydntemin hastaligin ilerleyisi
acisindan faydali bir indeks olabilecedi umulmaktadir. Bu rapor,
yontemi ve tekrarlanabilirligini tanimlamakta ve bu teste ve
gagsiin posteroanterior ve lateral réntgenogramlarina dayanan
anormallik tahminlerinin bir karsilastirmasini sunmaktadir" (27).

24 Ekim 1962 tarihinde ayni dergide Henriette Marcus, Ok Hi
Yoo ve M. Henry Williams Jr. ile birlikte "A Randomized Study of
the Effects of Corticosteroid Therapy on Healing of Pulmonary
Tuberculosis as Judged by Clinical, Roentgenographic, and
Physiologic Measurements" adinda bir makale yayimlamistir.
ilgili makalede amac, akciger tiiberkiilozu nedeniyle standart
bir antimikrobiyal rejimle tedavi edilen bir grup hastanin
ilerlemesinin, ayni rejim arti prednizolonla tedavi edilen diger
bir gruptan farkh olup olmadigini randomize bir olgu serisinde
belirlemek olarak gosterilmistir. Bu calisma kapsaminda
iyilesmenin su t¢ kriteri dikkate alinmistir: Klinik, rontgenografik
ve fizyolojik (28).

1964'te "Kronik Obstriiktif Akciger Hastaligi" isimli derleme
tiir makalesi yayimlanmistir. ilgili makalede akcigerlerin
jeneralize obstriksiyonla miterafik astim bronsiole, jeneralize
amfizem ve kronik bronsit grubu hastaliklari incelenmistir (29).

Yedinci Tiberkiiloz Kongresi'nde dort makalesi goriilmektedir.
Bunlardan birincisi "Akciger Tlberkiilozunun Fizyolojik Sifasinin
Tayini ve Bu Tayininde Diffiizyon Onemi" ismini tasimaktadir.
Bu calismada akciger tlberkiilozu tzerine yapilan arastirma
sonuglari literatiir bilgisi esliginde aciklanmistir (30). Diger
makalesi “isoxyl'in Tiberkiilostatik ve Genel Tesirleri Bakimindan
Tetkiki" isimlidir. Bu makalede verem tedavisinde kullanilan
ilaclardan isoxyl'in etkileri ve bu etkinin sonuglari aciklanmistir
(31). Uclincii makalesi “Kronik Bronsitte Solunum Fonksiyon
Testleri" ismini tasimaktadir. ilgili calisma kapsaminda solunum
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fonksiyon testleri 31 kronik bronsit hastasina uygulanmis ve
buna dair sonuclar aciklanmistir (32). Dordiincli makalesinin
adi "Total Akciger Voliimleri ve Distribiisyon indeksinin Normal
Degerleri” seklindedir. Bu calismada 18-51 yaslar arasinda 25
kadin ve 35 erkek incelenmis bulunan degerler literatlrde
bulunan degerlerle karsilastiriimistir (33).

1965 yilinda "61 Akciger Amfizemi ve 21 Kronik Bronsitli
Hastada Komplet Solunum Fonksiyonlarinin Analizi" makalesi
yayimlanmstir. ilgili calismada aciklanan verilere gére yapilan
arastirmaya 82 olgu dahil edilerek solunum fonksiyonlari
degerlendirilmis, amfizem/kronik  bronsit  karsilastirmasi
yapilmistir. Bu ikisi arasindaki temel fark diflizyon kapasitesi
olarak gosterilmistir (34).

1966'da "Akcigerin Diflizyon Kapasitesi” isimli makalesi
yayimlanmistir. ilgili makalede difiizyon olayinin mekanizmasi,
diflizyonda rol oynayan faktorler, diflizyon kapasitesinin
Olctilmesinde kullanilan metotlar incelenmis, akciger diflizyon
kapasitesi ol¢limiiniin  diger akciger fonksiyon testleri ile
iliskisine bakilmistir (Ek 2) (35).

Tiiberkiiloz ve Toraks Dergisi'nin Temmuz/Agustos 1967
tarihinde cikan 4. sayisinda 6 yayininin oldugu goriilmektedir.
Bunlar derleme, olgu incelemesi ve arastirma makalesi
formatindadir. ilgili yayinlar ve icerikleri su sekildedir: “Bir
Pulmoner Agenezi Vakasi ve Teshisinde Scanning'in Degeri”
isimli makalede pulmoner agenezi olgusunun literatiir esliginde
takdimi ve scanning'in 6nemi {izerinde durulmustur. ilgili
calisma derleme tirtindedir (36). "Kist Hidatigin Nadir Bir
Lokalizasyonu "Bir Meme Kist Hidatigi Vakasi” isimli calisma
olgu incelemesi olup ilgili inceleme sonuclari paylasiimistir (37).
"Kronik Korpulmonale Vak'alarinda Teleradyografik Olarak Kalp
Kuturlarinda Husule Gelen Degisiklikler" isimli makalesinde
120 obstriktif akciger hastasi iizerinde yapilan arastirma ve
bunlardan 20 tanesinde rutin klinik ve laboratuvar tetkikleri,
ozellikle solunum fonksiyonlari ve dolasim sistemi incelenme
sonuglari aktariimistir (38). "Obstriiktif Akciger Hastaliklarinda
Ust Solunum Yollarinin Durumu” isimli galismada 25 hasta
Uzerinde yapilan arastirmada obstriiktif akciger hastaliginda
Ust solunum vyollar klinik ve radyolojik olarak incelenmis,
mevcut kronik enfeksiyon ve kronik enfeksiyonun zeminindeki
akut pusseler ile obstriktif akciger hastaligi arasindaki iliski
tartisilmistir  (39). “Kronik Obstriiktif Akciger Hastaliginda
Gastro intestinal Sistem Komplikasyonlari” calismasinda kronik
obstriiktif akciger hastalari arasindan belirlenen 15 Kkisilik
grupta gastro intestinal komplikasyonlarini arastirmak ve bu
komplikasyon ile hastaligin agirlik derecesi arasinda bir iliskinin
mevcut olup olmadigini incelemek lizere ilgili calisma yapilmistir
(40). "“Respiratuar Fonksiyonlari Olgmede Bronkospirometri,
Pulmoner Scanning ve Pulmoner Angiografinin Karsilikli
Mukayesesi” isimli makalede 7 kisi lizerinde yapilan calismayla

diger yontemlere gore scanning'in kolay uygulanabilirligi ve
glvenilir sonuclari vermede 6nemi Gizerinde durulmustur (41).

1968 yilinda Tiiberkiiloz ve Toraks Dergisi'nde {i¢c calismasi
yayimlanmistir. Bunlardan ilki 1 Aralik 1967 tarihinde vermis
oldugu seminerin yayimlanmis halidir. Seminer “Akciger
Hastaliklarinda 0? Tedavisi” ismini tasimaktadir. ilgili calisma
akciger hastaliklarinda oksijen tedavisinin yerini tartismaktadir
(42). Bir sonraki makale bir olgu calismasi olup “Bir Mediastinal
Teratoma Vakas" ismini tasimakta ve literatir esliginde
olgu takdimi yapilmaktadir (43). Son makalesi “Akciger
Tiberkiilozunda Solunum Fonksiyonlarinin  Prognoza Tesiri"
isimli olup akciger tliberkiilozunda solunum fonksiyonlarinin
iyilesmeye etkisi kendi deneyleri ve derleme calismalarla birlikte
aktarilmistir (44).

1969 yilinda Ankara Universitesi Tip Fakiiltesi Mecmuasi'nda
iki calismasi goriilmektedir. "Alerjik Brons Astiminda inhalasyon
- Provokasyon Testi" isimli klinik calisma kapsaminda 21 kisi
Uzerinde yapilan bir arastirma ile alerjik astimli hastalarda
deri testi ile alerjik astim arasinda baglanti olabilecegi tespit
edilmistir (45). Ayni derginin ayni sayisindaki diger calismasi
“Status Astmatikusta Serum Enzim Aktivitesi Degisikliklerinin
Arteryel Hipoksi Derecesi ile iliskisi" bashgini tasimaktadir. Séz
konusu klinik calisma kapsaminda 1966-1969 yillari arasinda
brons astimi olgulari arasindan 24 olgu Uzerinde cahsiimistir.
Olgularda akut astim ndbeti esnasinda cesitli  olclimler
yapilmistir (46).

Yine 1969 vyilinda Tiiberkiiloz ve Toraks Dergisi'nde iki
makalesi bulunmaktadir. ilkinin bashgi “Brons Astiminda
Solunum Fonksiyon Testleri ile E. K. G. Bulgulari Arasindaki
iliski"dir. Bu calismada brons astiminda tani testleri ile hastalik
arasindaki iliski Gizerinde durulmustur (47). Diger klinik arastirma
“Brons Astiminda Nobet Esnasinda Oliim Orani ve Sebepleri”
bashgini tasimaktadir. ilgili calismada 1952-1968 yillari arasinda
yapilan arastirma temelli olgu takdimi gerceklestirilmistir (48).

1970 yilinda Ankara Universitesi Tip Fakiiltesi Mecmuasi'nda
“Maligne Plevra Mezoteliomalar” isimli  klinik cahsmasi
yayimlanmistir. ilgili calismada Ankara Universitesi Gogiis
Hastaliklari Klinigi'nde 1952-1968 yillari arasinda tespit edilen
maligne mezoteliomalar ile ilgili 13 kisi tizerinde tani, bulgu ve
tedavi sonuglari arastirilip aktariimistir (49).

1973 yilinda Miilkiyeliler Birligi Dergisi'nde "Ankara’nin Kirli
Havasi ve insan Saghg" isimli makalesi yayimlanmistir. ilgili
derleme tiirli makalede Ankara havasinin kirliliginin nedenlerinin

insan sagligi ile iliskisi incelenmistir (50).

1974 yilinda cikan Tiiberkiloz ve Toraks Dergisi'nin lciincii
sayisinda "Kronik  Obstriiktif Bronkopulmoner Hastalikta
Pulmoner Fonksiyonlar ve Radyolojik Bulgularla Akciger
Perfiizyonunun liskisi" isimli calismasi yayimlanmistir. ilgili
calismada kronik bronsit ile akciger amfizem tanisi alan 30
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olgu lzerinde yapilan klinik ve radyolojik bulgular ve akciger
sintigrafi sonuglari karsilastirmali olarak incelenmistir (51).

Primer Akciger Kanseri Etyoloji Teshis ve Tedavisinde Yenilikler
isimli sempozyum bildirileri Tlberkiiloz ve Toraks Dergisi'nin
1975 yili 4., 5. ve 6. sayilarinda basiimistir. Akyol'un da ilgili
sempozyumda sundugu iki bildiri bu yayinda yer almaktadir.
Bu bildirilerden ilki "Akciger Kanserlerinin Kemoterapisi”
ismini tasimaktadir. S6z konusu calisma akciger kanserlerinde
kemoterapinin yeri ve ilacla kanser tedavisi tizerinde durmaktadir
(52). Diger calisma "Toraksa Yoneltilmis Radyasyon Tedavisinin
Pulmoner Fonksiyonlari ve Kan Gazlari Uzerindeki Erken ve Gec
Yan Etkileri" basliklidir. Bu ¢alismada 1969-1972 yillar arasinda
Isin tedavisi goren hastalar arasindan secilen 33 olgu incelenerek
toraksa yoneltilmis isin tedavisinin respiratuvar fonksiyonlar
tizerindeki etkisi degerlendirilmistir (53).

20-23 Haziran 1977 tarihinde gerceklestirilen On Ugiincii
Tiirk Tuberkiiloz Kongresi'nde Tiirkan Akyol'un bes calismasi
bulunmaktadir. ilgili calismalar su sekildedir: "Akcigerin
Tromboembolik Hastaliginda Tedaviden Once ve Sonra
Cesitli Fonksiyon Bulgularindaki Degisiklikler (Ventilatuvar
Fonksiyonlar. Kan Gazlari, Difflizyon Kapasitesi ve Perfiizyon
Sintigrafisi)" isimli calismada 22 olgu tizerinde yapilan arastirma
ozet olarak aktarilmistir (54). “Brons Astim Tedavisinde
Sempatomimetik Aminler" isimli calismada brons astim
tedavisinde aminler ve etkileri ayrintili bir sekilde aciklanmistir
(55). “Sigaranin Eriskinlerde Solunum Fonksiyon Testlerine Etkisi"
isimli calismada 134 saglikli kadin ve erkekte sigaranin solunum
fonksiyonlarina etkisi arastiriimis ve sigara icenlerle icmeyenler
karsilastiriimistir (56). “ilerlemis Akciger Kanserlerinde Multipl
Kemoterapi Sonuclar” adl calismada Ankara Universitesi Tip
Fakiltesi Goglis Hastahklart ve Tiiberkiiloz Klinigi'nde 1975-
1977 yillarinda yatirilarak incelenen iki yiizden fazla primer
ve metastatik respiratuvar sistem, ilerlemis ve inoperabl
malign tlimorlerinde multipl kemoterapi uygulayarak izleme
olanagi bulunan 50 olgu sonucu 6zet olarak agiklanmistir (57).
"Toraks Deformitelerinde Solunum Fonksiyonlari Degisiklikleri”
isimli calisma (58) ve "Ortaokul Cagi Ogrencilerde Spirometrik
Standartlar” isimli calisma (59) Gzet olarak aktariimis ve
daha sonra Tiberkiiloz ve Toraks Dergisi'nde ayrintih bicimde
yayimlanmistir.

Tuiberkiloz ve Toraks Dergisi'nin 1978 yilinda ¢ikan sayilarinda
U¢ calismasi tespit edilmistir. Bunlardan ilki olan "Toraks
Deformitelerinde Solunum Fonksiyonlari Degisiklikleri” isimli
yayinda cesitli gogus deformitesini kapsayan 47 olgu lzerinde
arastirma yapilmistir. Hastalarin tlimiinde PA ve lateral akciger
grafileri, sedim, I6kosit, elektrokardiyografi, ventilatuvar
solunum fonksiyon testleri, diflizyon kapasitesi, arteryel kan
gazlari analizleri uygulanmistir ve cesitli g6gus deformitelerinin
pulmoner  fonksiyonlardaki etkileri incelenmistir  (60).
Calismalardan ikincisi "Ortaokul Cagi Ogrencilerde Spirometrik
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Standartlar” basliklidir. S6z konusu yayin kapsaminda 11-18
yaslari arasindaki 1.032 ortaokul 6grencisi arastirmaya alinarak
anamnezleri fizik muayene ve radyolojik tetkikleri ile tamamen
normal oldugu saptanan 931 6grenciye Godart Expirograph
cihazi ile solunum fonksiyon testleri uygulanmistir (61). 12-13
Mayis 1978 tarihinde gerceklestirilen Akciger Tromboembolizmi
Sempozyumu bildirileri Tliberkiiloz ve Toraks Dergisi'nin ayni yilin
Kasim-Aralik 6. sayisinda basiimistir. Akyol'un bu sempozyumda
tespit edebildigimiz ve basilan bir calismasi bulunmaktadir.
“Pulmoner Embolide Solunum Fonksiyon Testlerinde Degisiklikler"
isimli calismasi ilgili sempozyum kapsaminda sunulmus ve
basiimistir. S6z konusu ¢alismada Pulmoner embolide tanisi almis
21 olguda erken ve ge¢ donemde solunum fonksiyon testleri
incelenmistir (62).

1980 yilinda Tiitiin ve insan Sagligi Sempozyumunda bildiri
olarak sunulan (63) "Sigara ve Kronik Bronsit" isimli ¢alisma
ayni yil Tuberkiiloz ve Toraks Dergisi'nde yayimlanmistir. Bu
calismada kronik obstriiktif akciger hastaliginin olusma riskinin
genetik faktorlere eklenen cevre faktorleri ve bunlarin arasinda
sigara icimi ile arttigi sonucuna ulasiimistir. Kesin bilgiler icin
ileri dlizey bir arastirma yapilmasi 6nerilmistir (64).

Akyol, ayrica kitap bollimi yazarhigr da yapmistir. Bu alanda
Selahattin Akkaynak, Nezihe Enacar, Necdet Menemenli ve
Orhan Oger ile birlikte yazdig "Gogiis Hastaliklar" isimli kitabin
1976 tarihli ikinci baskisina ulasilmistir. Akyol ilgili kitapta su
boltimleri kaleme almistir: Brons Astimi (Prevelans ve mortalite,
Etioloji, Patogenesis, Fizyopatoloji ve patoloji, Semptomlar ve
klinik bulgular, Fizik bulgular, Laboratuvar bulgulari, Ayirici tani,
Komplikasyonlar, Tedavi), Amfizem (Tanim ve siniflandirma,
Pulmoner obstriktif akciger amfizemi, Non-obstriiktif amfizem,
Akciger disi amfizem), Solunum Yetmezligi ve Tedavisi (Giris
ve tanim, Solunum yetmezligi fizyo-patolojisi, Klinik bulgular,
Tedavisi, Prognozu) (65).

Degerlendirme ve Sonug

Ulkemizde cagdas tip egitiminin basladi§i 1827'den sonra
tip egitimi uzun bir siire erkeklerin egemenliginde kalmistir.
Kadinlarin tip egitimine dahil olmalar ilk olarak 1921 yilinda
gerceklesse de kisa bir siire sonra Dariilflinun Tip Fakiiltesi'ne
kayit yaptirmis olan kadinlarin egitime devam etmesine izin
verilmemistir. Ancak 1922 yilinda Yunanlarla yapilan savasin
sona ermesi ve Ankara Hikimeti'nin idareyi tamamen ele
almasi, kadinlarin tip fakiiltesine girislerinde yeni bir pencere
acilmasini saglamis ve 1922-1923 egitim déneminden itibaren
tip fakiltesi tekrar kiz 6grenci kabul etmeye baslamistir (66).

Dariilflinun Tip Fakiltesi'nin kiz 6grenci kabul etmeye
baslamasi ayni zamanda tip alaninda kadin 6gretim Uyelerinin
yetismesi icin de bir baslangic teskil etmekteydi. Nitekim buranin
ilk mezunlarindan Mifide Kazim, mezuniyeti sonrasinda dahiliye
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kliniginde calismaya baslamistir. Dr. Afife Cenani ise tilkemizde
ilk dogentlik unvanini alan kadin olarak bilinmektedir (66). 1945
yilinda Ankara Universitesi Tip Fakiiltesi'nin kurulmasiyla birlikte
Kamile Sevki (Mutlu) burada profesor kadrosunda calismaya
baslamis ve boylece ilgili alanda ilk kadin profesér unvanini alan
kisi olmustur (67). Ankara Universitesi Tip Fakiiltesi'nde de bu
stirecten sonra bircok kadin tip egitimine baslamistir. Bunlardan
birisi de 1946 yilinda egitime baslayan ilhan Biiyiikozer'dir
(Kerse). 1952 yilinda yiiksek 6grenimini tamamlayan Biiyiikozer,
ayni fakiiltede calismaya baslamis ve sonrasinda Ege Universitesi
ve Hacettepe Universitesi'nde gérev almistir. Bu siireg icerisinde
yurt disinda da cesitli ¢alismalar yapmistir. 1969 yilinda ise tip
fakiltesi biinyesinde (Hacettepe Tip Fakiiltesi) ilk kadin dekan
olacaktir (68).

Ankara Universitesi Tip Fakiiltesi'nin kurulusunda 19 6gretim
tyesi bulunmaktaydi. Bunlarin icerisinde sadece bir tanesi kadin
idi (69). Bu sayi tilke genelindeki diger tip fakiiltelerinde oldugu
gibi Ankara Universitesi Tip Fakiiltesi'nde de giderek artacaktir.
Ornegin, 1997 yilinda Ankara Universitesi Tip Fakiiltesi'nde kadin
ogretim Gyesi orani %36,5'tir. Ayni yil istanbul Universitesi Tip
Fakiiltesi'nde kadin 6gretim Gyesi orani %36'dir (66). Yine 1997
yilinda Cerrahpasa Tip Fakiiltesi'nde kadin 6gretim Uyesi orani
%28,2'dir (70).

Akyol'un tiniversitede calismaya basladigi yillarda kadinlar
agirlikli olarak temel bilimlerde ya da dahili branslarda gorev
almaktaydilar. O da kendisine ihtisas alani olarak g6gus
hastaliklari alanini secmistir. S6z konusu donemde “tuiberkiiloz"
saghik alaninda o6nemli bir micadele sahasi teskil etmekte
idi. Akyol da bu miicadele alaninda calismaya baslamis ve
yayinlarinin bircogunu ilgili hastalik Gzerine yapmistir.

Akyol'un ulasilabilen eserlerinden neredeyse 3'te 2'sinin iki ve
daha cok yazarh oldugu gorilmektedir. Cok yazarli calismalarini
da agirlikli olarak Dr. Nusret Karasu ve Dr. Doganay Alper ile
yapmistir. Bir akademisyen olarak birlikte calisma ve liretebilme
ozelligi onun olumlu, bariscil, paylasimer bir kisilige sahip
olduguna isaret edebilir. Yayinlarini cesitli dergilerde yapmakla
birlikte biliyik bir kisminin Tlberkiiloz ve Toraks Dergisi'nde
yayimlandigi gorilmektedir. Arastirma makalesi tlirlindeki
eserlerinin diger tiirler arasinda cogunlugu teskil etmesinin
bilimsel yoniinin giiclii oldugunu bize yansittigini sdyleyebiliriz.

Goglis hastaliklarinin - bagimsiz  bir disiplin  olmasinda
tuberkiiloz ve tedavisiyle ugrasan hekimlerin rolii oldukca
belirleyici olmustur. Goglis hastaliklarinin, i¢ hastaliklar
dalindan ayrilmasi yolunda ilk adim, 19 Ocak 1949 giini
toplanan Veremle Savas istisare Komisyonu'nda atilmistir.
Tababet Uzmanhk Belgeleri Hakkinda Tiiziik'lin bazi maddeleri
degistirilerek, verem hastaligi ayri bir uzmanlk alani olarak
tanimlanmistir. Daha sonra 28 Aralik 1955 tarihinde cikarilan
Tababet ihtisas Nizamnamesi'nde gégiis hastaliklari uzmanhg

yalniz tiiberkiilozu degil, biitlin akciger hastaliklarini kapsayacak
sekilde, "Gogus Hastaliklar” adi ile ayri bir dal olarak tanimlanmis
ve egitim stiresi dort yila gikarilmistir (71).

Akyol'un, 1954 yilinda basladigi uzmanhk egitimi dogrudan
tlberkilozu isaret etmekle birlikte uzmanlik egitimini gogiis
hastaliklari alaninda tamamlamistir. Tiirkiye'de tiiberkilozla
etkin bir savagimin yapilmasi, asilama ve anti tiiberkiiloz ilaglari
hastaligin tedavisinde oldukca etkili olmustur. Akyol'un yayinlari
bu agidan incelendiginde ilgili miicadeleye aktif katki saghyor
olmasi beklenen bir durumdur.

Akyol dénem itibariyle ¢alismalarina tiiberkiiloz ile baslamis,
kronik obstriktif akciger hastaliklar, pnémokonyoz, akciger
solunum kapasitesi, kist hidatik, akciger ve mediasten kanserleri,
cevre kirlili§gi gibi gogus hastaliklarini ilgilendiren genis bir
yelpazede yayinlarini gerceklestirmistir. Oysa glinlimiizde gogiis
hastaliklari meslek hastahgi, yogun bakim, allerji ve immiinoloji,
akciger kanserleri, girisimsel pulmonoloji, uyku apnesi,
interstisyel akciger hastaliklari, obstriiktif akciger hastaliklari
gibi alt uzmanlik alanlarini da kapsamaktadir. Akyol déneminde
alt alanlarin olmamasi nedeniyle daha genis bir ilgi alaninin
olacag! dusiinilebilir. Ayrica Akyol'un, bilimsel calismalarinin
yani sira pek cok hekim ve gdoglis hastaliklari uzmaninin
yetismesinde etkin rol oynadigi sdylenebilir.

Bilimsel alanda yaptigi calismalarin ve yayimladigi eserlerin
yani sira idari alanda da basarilar sagladigini sdyleyebiliriz.
Hentuz dogent iken 1969 vyilinda Diyarbakir'da acilan tip
fakiltesinin kurulmasi strecinde gorevlendirilmis ve bunu
basariyla yurutmistiir. Ayrica 1972 yilinda Antalya Tip Fakiltesi
kurucu yonetim kurulu Uyeleri arasinda yer almasi onun
yonetim alandaki basarilarindandir (66). Ankara Universitesi
Tip Fakiltesi'nin ilk yillarinda yetisen kadin hekimlerden biri
olarak ayni Universitede Turkiye'nin ilk kadin rektorli olarak
secilmesi idari alandaki 6nemli basarilarindandir. Kuskusuz
bundan bagimsiz olarak bilimsel camiada kadinlarin 6n plana
ctkmasinda dikkate deger katki saglamistir. Bu agidan bilimsel
alandaki yetkinligini idari alanda da gostererek is yasaminda
liderlik yeteneklerini sergiledigini dile getirebiliriz.

ilgili donemde Tiirkan Akyol'un bilimsel bilgi iireten
kurumlarda en Ust noktalara erismis olmasi sdylenip gecilecek
bir ifadeden ibaret degildir. Tirkiye sartlarinda kadin haklarinin
gelisimi Cumhuriyet ile hiz kazanmistir. Ancak bu siireg¢ kadinlar
icin uzun soluklu ve engellerle doludur. Tek partili donemde
milletvekili secilen kadinlarin dogal olarak sahip olduklari
meclis kiirsisinde konusma yapma hakkini bir “cliret" olarak
degerlendirdikleri goriilmektedir (72). Erkek egemen diizen her
alanda basat rol Ustlendiginden kadin figiirliniin cogu zaman
figliranliktan ote gidemedigi goriilmektedir. Bilimsel alanda
kadin, her ne kadar "varim ve buradayim” dese de "var olup
olmadigina” karar verecek olan yine erkek egemen mekanizma
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oldugundan engeller kolay asilabilir olmaktan uzaktir. Bu
asamada cogunlukla erkeklerin kadinlara alan ac¢masi ve
kadinlarin da bu alani olabildigince genisletmeye calismasi ve
genisletirken de yine erkek egemen yapi engelleri ve toplumsal
rollerin degismeye olan direnci ile karsilasiilmasi nedeniyle
stirecin oldukca sancili oldugunu gormekteyiz.

Akyol, bilimsel alandaki erkek egemen yapi ve toplumsal
rollerin degisime olan direnci ile karsilasan kadinlardandir.
Donemin liniversitesinde bir kadin olarak hocalik yapmak
ustelik bunu toplumsal kadin roliine tam anlamiyla heniiz
oturtulamamis hekimlik alaninda yapmak doénemin kadin
hekimleri icin g6z ardi edilemez bir basaridir. Akyol'un
bu basariyir bir adim oteye gotirerek mensubu oldugu
Universitenin en (st yoneticisi olmasi ve bunun siyasete
girisinde oldugu gibi "tepeden inme" degil miicadelesi
ile kabul gorerek yapmasi ve bu anlamda bilimsel camia
tarafindan desteklenmesi azimsanamayacak bir basari
ornegidir. ilgili dénemde kadin akademisyenlerin belirli
alanlarda yogunlastiklari bilinmesine ragmen statiilerinin alt
diizeyde kaldigi goriilmektedir (73). ifade edebiliriz ki Akyol,
kadinlara yardimci roller bigilen bilimsel alanda bas roli
Ustlenmeyi basarmistir.

Akyol'un siyasi yasamina dair de birkac satir degerlendirme
yapilmasi uygun olacaktir. Kendisi siyasete adeta tepeden giris
yapmistir. Siyaset ile ilgili tecrlbesi hic olmamasina ragmen
Nihat Erim tarafindan hikimette yer almasi istenilmistir.
Siyasete girisi esi Turhan Akyol'un anlatimina goére su sekilde
gerceklesmistir (12):

“llk bakanlik teklifi geldiginde cok sasirdik aslinda. Bir giin
Nihat Erim hiikiimetinden birileri hastaneden esimi ariyorlar,
"Nihat Erim sizinle g6riismek istiyor, araba génderiyoruz” diye.
Tiirkan da saniyor ki, bir hasta ile ilgili ¢cagiriyorlar. Cantasini
alip gidiyor. O hasta icin cagrildigini diisiiniirken, bakanlik
teklif ediyorlar. Ne benim ne de Tiirkan'in ailesinde siyasetci
yok. Tiirkan tecriibesinin olmadigini séyliiyor. Onlar da tecriibe
istemediklerini, kendisi hakkinda yeterince bilgileri oldugunu
sdyliiyorlar. Nihat Erim diyor ki; “Ben sizi arenaya atiyorum.
Yetenediniz varsa kalirsiniz, yoksa aslanlar sizi yer." Tiirkan yine
de cok tereddiitliiydii, bu hi¢ beklemedigi bir teklifti. O zaman
konusurken demistim ki; "Bu gtizel ve serefli bir gorev. Tiirk
tarihinde bir ilk olacaksin. Uziicii seyler de olabilir. Ama bence
kabul etmelisin” Birlikte karar vermis olduk esimle.”

Nihat Erim, Orsan Oymen ile yaptigi bir réportajinda Oymen'in
"Tiirkdn Akyol'u hiiklimete sirf bir kadin bakan bulunsun diye mi
aliyorsunuz?" sorusuna su yaniti vermistir (74):

“Hayir, hayir. Sayin Tiirkdn Akyol’'un vasiflarini herhalde
dgrenmissinizdir. Ankara Tip Fakiiltesi'nde profesdrdiir. Esi
de profesérdiir ve meslektaslarina sorarsaniz kendisinin
meziyetlerini sGyleyeceklerdir. Demek ki, yalniz kadin oldugu
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icin almiyoruz. Ayni zamanda ehil olmasina bakiyoruz. Saglik
Bakanhgi icin diisiiniyoruz tabii. Ben bir kadin lyenin bu defa
hiikiimete girmesine 6zel bir 6nem veriyorum. Atatiirk'iin en
cok dnem verdigi devrimlerden biri de kadin konusundaki
devrimidir. Ciinkii kadinlarin  bizim sosyal ve ekonomik
hayatimizin disinda kalmasi onun deyimiyle Tiirkiye'yi adeta
yarim insan yarim bir millet halinde birakiyordu. Kadinlari
onun icin o, her sahaya, siyaset sahasina hukuk sahasina, tip
sahasina, miihendislik sahasina soktu. Simdi de bu davranigla
kadinlarimizin  hiikiimet idaresinde de vyararli hizmetler
verebilecegini gdstermek istiyorum. Denemek istiyorum.
Biliyorsunuz izmit'te kaybettigimiz degerli bir kadin belediye
baskani vardi. Rahmetli Leyla Atakan. Herkes onun simdiye
kadar izmit'e gelen belediye baskanlari icinde en basarilisi
oldu§unu, muhalif-muvafik séylemektedir. Umit ediyorum
ki saglhk ve sosyal yardim bakanligina getirecegimiz sayin
profesér Tiirkdn Akyol da bizi mahcup etmeyecektir. Bundan
sonra kadinlarimizin devlet idaresinde bdyle bir kisi ile degil,
birkac kisiyle, daha fazla sayida vazife almasina bu suretle yol
acmis olacagiz"

Nihat Erim'in bu cevabi, Akyol'un hem vasiflari hem de
kadin olmasindan dolay! ilgili makama getirildigini acik bir
sekilde ortaya koymaktadir (Fotograf 9). Ayse Gilines Ayata'nin
“Turkiye'de Kadinin Siyasete Katihmi" isimli c¢alismasinda
belirttigi “Kadinlarin kadinlar arasinda siyaset yapmasina izin
verilip g6z yumulurken, kazara kurumsal siyasete aktif olarak
girenler varsa onlar da kadinsi islere (sosyal refah, saglk
gibi) itilmektedirler. Kadinlar biiyiik él¢iide siyasal karar alma
mekanizmalarindan  soyutlanmaktadirlar” (75) diisincesinin
aksine Erim'in  1970'li yillardan itibaren Tiirk siyasetinde

kadinlarin karar alma mekanizmalarinda daha aktif yer

Fotograf 9: Saglk ve Sosyal Yardim Bakanhd sirasinda Basbakanlik
binasina geldigi esnada
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almalarina destek verdigi goriilmektedir. Ancak Erim'in iyimser
diistincesinin aksine kadinin siyasetteki konumu, uzun yillar
karar mercii noktasindan uzak kalacaktir.

Akyol'un Saglik ve Sosyal Yardim Bakanhgi'na atanmasi
ise pasif bir konumda kalmasinin saglanmasindan ziyade
alandaki uzmanligindan yararlaniimasi seklinde yorumlanmasi
daha dogru bir yaklasim olacaktir. Nitekim Nihat Erim de
onun cahsmalarinda ne kadar basarili ve caliskan oldugunu,
meslektaslari arasinda da bu basarinin takdir edildigini ifade
etmektedir.

Ik bakanlk doneminden sonra izmir Milletvekili olarak
meclise tekrar dondliglinde bilim insani olarak saglk alaninda
halkin dogru bilgiye erisebilmesi icin miicadele ettigini
gormekteyiz. Buna drnek olarak, TRT'nin yaptigi bir programda
hicbir bilimsel kanit gostermeksizin kanser hastaligina care
bulundugunu iddia etmesi ve bunun lizerine kanserli hastalarin
bir tUmide kapilarak kurumlara miiracaat etmeye baslamasi
gosterilebilir. Akyol bu durumu meclis kirststine tasiyarak
ilgilileri sert bicimde elestirilmistir (76).

Akademik egitime ve saghk alanindaki konulara es
zamanh olarak deginen Akyol hem Kkisisel gorlslerini hem
de mensubu oldugu partisinin gorislerini meclis kiirstisiinde
paylasmistir (77). Ornegin, liniversite 6grencisi iken belirtilen
stire icerisinde egitimini tamamlayamayan ya da disiplin
haricinde baska bir nedenle {niversiteden ilisigi kesilen
kisilere ek sinav hakki taninmasi ile ilgili verilen teklif tGizerine
konusan Akyol, bu hakkin siireklilik arz ederek dgrencileri
ogrencilik gorevlerinden uzaklastirmamasi noktasina vurgu
yaparak akademik basariyr 6nemsedigini gosteren bir
konusma yapmistir (78). Gengligin karsilastigi sorunlar ve
okullasma oranlari ile egitim alaninda da gorislerini ifade
ettigi gorilmektedir (79).

Akyol'un, Universitelerin &zerkligi konusundaki tutumu da
bilinmektedir. Bu acidan YOK ve Yiiksekégretim Kanunu'nu sik sik
elestirmektedir. Ona gore YOK eliyle iiniversitelerin 6zerklikleri
ellerinden alinmaktadir. Bu durumun {niversitelerde derin
yaralar actigini iddia ederek yaralarin sarilma yolunu demokrasi
icerisinde  degerlendirmistir. ~ Universitelerin  6zerkliginin
gerekliligini su ctimlesi ile net bir bicimde agiklamaktadir (80):

"... tayinle gelmis kisilerin basina, tayinle, su veya bu kafa
yapisinda bir ydnetici, bir rektdr getirdiginiz zaman, en st
biriminden, en kiiciik birimine kadar (niversitelerin blitintind,
cagdas, bilimsel, pozitif bilime dayali kurumlar olmaktan
cikarir, istenilen bicimde ydnlendirmek sansini onlara vermis
olursunuz, iste, lniversitelerde idari 6zerklik -su son talihsiz
drnekte oldugu gibi- bunun icin gereklidir".

YOK'Gin aldi§i  kararlarin  sorumlulugunu da dénemin
cumhurbaskanina baglayarak “1983 yilinda, simdiki Sayin
Cumhurbaskanimiz iktidari devraldigi zaman, ilk tepkisinin

YOK'e karsi oldugunu animsiyorum. Basina da yansimisti;
fakat, nedense, cok kisa bir siirede bu uygulamayr géremedik”
sozleriyle cumhurbaskanmin tutumunu elestirmistir (80).

Akyol, siyaset sahnesine ¢iktigi ve orada bulundugu siirece
bilim insani yoniinu hicbir sekilde bir kenara koymamis ve daima
ikisini harmanlamaya calismistir (Fotograf 10). Yukarida verilen
orneklerden de anlasilacagi Uzere siyasetteki kararh tutumunu
bilimsel alandan getirdigi tecriibeleri ile saglamistir. Bilimsel
yoniini geri plana atmadan bilimsel bilgi Uretilmesini saglayan
tniversitelerin i ve isleyislerinin iyilestirilmesi noktasinda
meclis kiirststinde cesitli konusmalar yapmis ve girisimlerde
bulunmustur. Dolayisiyla bilimsel alanda bilginin Gretilmesi igin
verdigi mucadelenin bir baska ornegini siyaset alaninda yine
bilimin ilerlemesi icin vermistir. Bilim alanindaki basarisi ve
hekimlikteki deneyimlerinin kisiligi lizerindeki etkisi siyasete dahil
olmasinda belirleyici olmustur. Oglu Umut Akyol'un ifadesine gore
Tirkan Akyol, akademisyenligi ve hekimligi her zaman siyasetin
lizerinde tutmustur. O, annesinin hocalik yapmayi sevdigini
ve Universitede olmayi siyaset sahnesine nazaran her zaman
onceledigini belirtmistir (Fotograf 11) (81).

Tiirkan Akyol'un bilimsel alana katkilarini ortaya koymayi
amacladigimiz bu calismada ifade edildigi lizere Akyol tarafindan
beyan edilen yaklasik 80 bilimsel yayinin yarisina ulasilabilmistir.
Bu nedenle yapmis oldugumuz bu calismanin, onun bilimsel
yoniine dikkat cekecedi ve bu alanda bir baslangic teskil ederek
gelecek calismalara 6nayak olusturacagi distinilmektedir.

Fotograf 10: Saglik ve Sosyal Yardim Bakanhgi déneminde 1970-1971
Ankara Universitesi Tip Fakiiltesi mezunlari ile (en tstteki fotograf Tiirkan
Akyol)
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Fotograf 11: Hasta muayene ederken

Etik

Etik Kurul Onayi: Bu calisma icin etik kurul onay

gerekmemektedir.
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AKCIGERIN DIFUZYON KAPASITESI

Dr. Turhan AKYOL (%)
Dr. Tirkdin AKYOL (*%)

Akcigerlerin esas fonksiyonu dis alemle organizma arasindaki gaz
miibadelesini temin etmektir. Bunun igin akcigerler icinde bir taraftan
devamli bir kan akimi ve diger taraftan iceri-disar1 isliyen bir hava aki-
mu saglanir. Hava yollar1 ¢ok ince dallara ayrildiktan sonra alveolleri
husule getirir, kan damarlar1 da ince kapiller yumag tarzinda alveolii
sarar ve boylece dis ve i¢ ortamlar kars: karsiya gelmis olurlar. Bunlari
ayiran zar o kadar incedir ki, bu seviyede azot gibi inert bir gaz saniye-
nin 5/1000 gibi kisa bir zamanda gaz ve kan icinde dengeye varir (1).
Alveol birimlerinin kiigiikliigii ve dokunun ozelligini canlandirabilmek
i¢in akcigerlerin birkag litrelik bir hacim igersinde 50 M? lik bir degisim
yiizeyi sagladiklarini géz oniine getirmek yerinde olacaktir (1).

Difiizyon sathinin ¢ok ince ve difiizyon olayinin ¢ok siiratli olmasi-
na ragmen bazi fizyolojik durumlar ve hastalik hallerinde alveol kapil-
lerlerindeki kanin oksijen ile doyup CO? fazlasim vermesi tam olma-
maktadir.

Bu yazida akcigerlerde difiizyon olayinin mekanizmasini, bunda rol
oynayan faktorleri, difiizyon kapasitesinin 6l¢timii i¢in kullamlan gesitli
metodlar: ve dlciimlere tesir eden faktorleri inceliyecek ve boylece difiiz-
yon kapasitesi 6lciimiiniin mana ve degerini belirtmege calisacagiz. Tkin-
ci bir yazida da difiizyon kapasitesi 6l¢timiintin klinikte cesitli akciger
ve kalb hastaliklarinin teshis ve takibinde ne gibi faydalar sagladigim
inceleyecek ve tip literatiiriindeki ¢alismalarin kisa bir 6zetini yapmaga

cahisacagiz.
Gazlarin alveolokapiller membrandan gecisi :

Bugiin alveolokapiller membranda alveol havasi ile kapiller kani
arasindaki gaz degisiminin sadece fizik kaidelerine uygun olarak ceryan
ettigi kabul edilmektedir (1, 2). Difiizyon olayinda rol oynayan faktor-
ler Fick kanunu ile formiile edilmistir :

P,-P;
Q=K. S — ¢
d

(*)  A. U. Tip Fakiiltesi 1. I¢ Hastahklar1 Klinigi dogenti
(*%) A, U. Tip Fakiiltesi Gogiis Hastahklarn Klinigi dogenti
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Ek 2: Tuirkan Akyol'un esi Turhan Akyol ile yazmis oldugu makale 6rneginin ilk sayfasi
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Sevelamer Improves Vascular Stiffness and Decreases Serum
Uric Acid Levels in Patients Ongoing Hemodialysis

Hemodiyaliz Hastalarinda Sevelamer Vaskiler Sertligi Dizeltmekte ve Serum Urik Asit
Dizeyini Azaltmaktadir
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Abstract

Objectives: Sevelamer can act as a prebiotic with its pleiotropic effects. The aim of this study was to evaluate the effects of sevelamer on serum
uric acid, HbA1c and lipid profile levels and the progression of arterial stiffness.

Materials and Methods: A total of 151 patients undergoing maintenance hemodialysis and using the same phosphorus binders under three years
follow-up were enrolled. Patients were divided into two groups according to usage of phosphate binders (PB) as sevelamer based PB (group 1) and
calcium based PB (group 2). Biochemical parameters were assessed in three year follow-up period. Arterial stiffness determined at the initial and at
the end of the 3" year by aortic pulse wave velocity (PWv).

Results: Mean uric acid levels had significantly decreased in group 1 where remained stable in group 2 in three years follow-up period. 22.4% of
patients in group 1 showed a reduction more than 2 mg/dL in mean uric acid levels. HbA1c levels were lower in diabetic group 1 than group 2. PWv
values were similar in both groups at the inital of the study. However; PWv values of group 1 were lower than group 2 at the 3rd year of the study

Conclusion: Sevelamer improves the cardiovascular risk by pleiotropic effects through lowing uric acid, low density lipoprotein-cholesterol and
HbA1c concentrations and avoiding the excess calcium intake. Sevelamer improves the cardiovascular risk profile and prevents the progression of
arterial stiffness when compared to calcium based PB in hemodialysis patients.

Keywords: Sevelamer, hemodialysis, uric acid, vascular stiffness

Amac: Sevelamer, pleotropik etkisi ile prebiyotik olarak etki gdsterebilir. Bu calismanin amaci sevelamerin {rik asit, HbA1c, lipid profili ve arteryel
sertlik progresyonu tizerine etkisinin gdsterilmesidir.

Gereg ve Yontem: Hemodiyalize giren ve ayni fosfor baglayiciyr (FB) 3 yil kullanar_l. 151 hasta calismaya dahil edildi. Hastalar kullandiklari FB'ye
gore sevelamer bazh FB (grup 1) ve kalsiyum bazl FB (grup 2) olarak 2 gruba ayrildi. Ug yillik takipte biyokimyasal parametreler kayit edildi. Arteryel
sertlik baslangicta ve 3. yilin sonunda aortik nabiz dalga hizi (PWv) 6l¢iimii ile belirlendi.

Bulgular: Uc yillik takipte ortalama tirik asid diizeyleri grup 1'de azalmisken grup 2'de stabil kaldi. Grup 1'deki hastalarin %22,4'iinde ortalama (rik
asid diizeylerinde 2 mg/dL'den fazla azalma saptandi. Diyabetik hastalarda HbA1c diizeyleri grup 1'de grup 2'ye gore daha distikti. PWv diizeyleri
calismanin basinda her 2 grup icin de benzerdi. Ancak 3. yilin sonunda PWv diizeyleri grup 1'de grup 2'ye gore daha disik saptand.

Sonug: Sevelamer pleiotropik etki ile Grik asit diizeyini, diisiik yogunluklu lipoprotein-kolesterolii, HbA1c diizeyini azaltarak, fazla kalsiyum alimini
engelleyerek kardiyovaskiiler riski azaltmaktadir. Hemodiyalize giren hastalarda sevelamer, kalsiyum bazl fosfor baglayicilara gore arteryel sertlik
progresyonunu da azaltarak kardiyovaskiiler risk profilini diizeltir.

Anahtar Kelimeler: Sevelamer, hemodiyaliz, Uirik asit, vaskiiler sertlik
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Introduction

Hyperphosphatemia is one of the most important factor
for cardiovascular morbidity and mortality in maintenance
hemodialysis (MHD) patients (1). When concerning about
phosphate binders (PB) sevelamer is a non-absorbable
calcium and aluminium free-PB (2). In addition to improving
phosphate levels, sevelamer has pleiotropic effects as binding
bile acids, lipids, advanced glycation endproducts and uric acid
(3). Although it is well known that elevated serum uric acid
associates with an increased risk of cardiovascular events and
mortality in the general population (4), its clinical impact and
the pathogenic role in MHD patients is not clear.

Arterial stiffening that is accelerated by hypertension,
metabolic syndrome, diabetes, atherosclerosis and renal disease,
and has a strong correlation with cardiovascular events and all-
cause mortality (5). Previous studies reported that management
of hyperphosphatemia with sevelamer hydrocloride might
improve aortic calcifications and cardiovascular morbidity
in MHD patients over 1 year period in addition to its anti-
inflammatory properties and urate lowering effects (6). Treat
to Goal (TTG) trial reported sevelamer was more efficient in
slowing the progression of calcification (7).

The aim of this study was to evaluate the effect sevelamer
hydrochloride and calcium acetate based PB on markers of
inflammation, bone and mineral metabolism, as well as serum
uric acid levels and the progression of arterial stiffness in the
three year follow up period of MHD patients.

Materials and Methods

Study Population

We performed an observational study among 600 MHD
patients in 3 years period. One hundred and fifty one patients

I Screened: 600 MHD I

who were ongoing MHD three times a week and used only one
type of PB were selected from a group of 600 MHD patients
according to following exclusion criteria 1) Demanding
combination or switching of PB in the past three years 2) Kt/V
<1.4, 3) chronic inflammatory disease of unknown etiology
(defined as mean C-reactive protein (CRP) >10 mg/L), 4)
having malignancy or chronic liver disease, 5) heart failure
and/or ischemic heart disease, 6) diagnosed or had a surgery
for peripheral vascular disease, 7) pregnancy or breast feeding,
8) history of parathyroidectomy, 9) uncontrolled hypertension
defined as mean predialysis systolic blood pressure >160
or diastolic blood pressure >100 mmHg, 10) previous major
gastrointestinal tract surgery, 11) use of anti-arrhythmic drugs
12) active alcohol abuse.

The study was approved by Baskent University Institutional
Review Board and Ethics Committee (approval no.: KA12/83,
date: 27.08.2013). Informed written consent was obtained from
each subject before enrolling into the study.

Patients were divided into two groups according to usage
of PB as sevelamer based PB (group 1; n=99) and calcium based
PB (group 2; n=52). Twenty-four patients in group 1 and 26
patients in group 2 had type 2 diabetes mellitus (DM). Flow
chart of patients was given in Figure 1.

Biochemical Assays

All patients' demographical, clinical and biochemical
parameters were analyzed. Venous blood samples were drawn
after an overnight fast. All blood samples were collected pre
dialysis. The Kt/V (single pool) was calculated using urea kinetic
modeling equations as described elsewhere (8). Albumin-
corrected calcium was calculated by adding 0.8 mg/dL for each
g/dL serum albumin below 4.0 g/dL. Lipid was measured every
6 months, parathyroid hormone (iPTH; by chemiluminescence
immunoassay, Cobast®, Roche Diagnostics GmbH), alkaline
phosphatase and glycosylated hemoglobin (HbA1C; by high-

Failed for Parathyroidectomy: n: 12

N/

Enrolled: 151 patients

Switching PB: n: 382

Interrupt PB >3 months; n: 19
Pregnanacy:1

Severe constipation: 6

Major gastroitestinal tract surgery; n: 2
Malignancy; n: 8

Unstable cardiac disease; n: 14
Mortality; n: §

Sevelamer based PB (Group 1); n: 99
Calcium based PB (Group 2); n: 52

Figure 1: Patient flow chart

MHD: Maintenance hemodialysis, PB: Phosphate binders
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performance liquid chromatography) levels were measured every
3 months and serum fasting plasma glucose (FPG), uric acid, CRP,
calcium, phosphorus, albumin levels, and complete blood count
were measured in monthly periods.

Medications and Other Measurements

Vitamin D receptor activators dose adjustments were
performed according to Ca, P and iPTH levels. The dose of
calcitriol were increased if the decline in PTH was less than 30%
of previous value. The doses of paricalcitol and calcitriol were
increased if the decline in PTH level was <30% the baseline
value, if the Ca level was <10.5 mg/dL. The doses of the drugs
were reduced if the PTH level was <300 pg/mL or if the serum Ca
level was >10.5 mg/dL at any time. According to our country's
health assurance, sevelamer based PB were added in case of
hyperphosphatemia, either Ca x P product was >55 even if Kt/V
>1.4 or Ca x P product >70 in any Kt/V value. PB was interrupted
for one month if serum P was <3.5 mg/dL and was restrated if
serum P was >5.5 mg/dL.

We also calculated and recorded the estimated alimentary
calcium intake from dietary records and the cumulative doses
of calcitriol or paricalsitol and elementary calcium of calcium
based PB at the end of the study.

Pulse Wave Velocity Analysis

Pulse wave velocity analysis (PWv) were assessed at the
initial and once for each year (first, second and third year of
treatment. Aortic PWv was measured by carotid and femoral

Table 1: Demographic characteristics of patients

Patient characteristics 8:2;2; ?,,rggg)z
% of total (n=151) 66% 34%

Age (years) (mean + SD) 52.8+14.8 | 53.4+13.8
Gender (male) 48 29

CKD etiology

Diabetes mellitus (%) 16.0 17.2
Hypertension (%) 23.9 21.3
PCKD (%) 1.9 0.6
Unknown etiology (%) 15.9 10

Others (%) 7.0 2.8

Mean arterial blood pressure (mmHg) 138+16 134421
Comorbidity score 5.442.5 5.1+2.6
Duration of dialysis (years) (mean + SD) | 9.7+5.1 9.0+5.1
o sl semeramtem 0o ozizon
Mean annual calcitriol intake (mcg/year) | 88.4+3.0 | 213+12.3
%22:;1 annual paricalcitol intake (meg/ 2024194 | 78.4413.0
BMI: Body mass index, CKD: Chronic kidney disease, PCKD: Polycystic kidney
disease, SD: Standard deviation
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artery pressure waves. The path length was calculated as 80% of
the direct distance measured between the carotid and femoral
measurement sites, as recommended by the Reference Values
for Arterial Stiffness’ Collaboration group. PWv was calculated
as the path length divided by transit time (m/s) (9).

Statistical Analysis

Statistical Package for Social Sciences (version 14.0; SPSS)
was used. Kolmogorov-Smirnov test is used for distribution
analysis of data. Values displaying normal distribution were
expressed as mean (standard deviation). Variables were
compared using Mann-Whitney U and Kruskal-Wallis tests
according to distribution normality. P<0.05 was considered
statistically significant.

Demographic characteristics of patients were summarized in
Table 1. The mean serum calcium, phosphorus, PTH, CRP and urea
reduction rate levels were similar in both groups. the mean dose
of calcium based PB was 1400+80 mg/day and The mean dose
of sevelamer was 1200+50 mg/day. The mean annual elemental
calcium load was 0.21+0.06 kg/year. The mean annual calcitriol
and paricalsitol dosages were 88.4+3.0 mcg/year and 202+19.4
mcg/year in group 1; 213+12.3 mcg/year and 78.4+13.0 meg/
year in group 2, respectively.

Serum low density lipoprotein-cholesterol (LDL-C) levels
(149.2+10.4 mg/dL vs 124.6+15.3 mg/dL) decreased significantly
in group 1 (p<0.005), while remained stable (150.6+8.4 mg/dL vs
148.4+10.5 mg/dL) in group 2. PWv values were similar (group
1: 6.2+1.6 m/sec, group 2: 6.4+1.8 m/sec) in both groups at the
initiation of the study. However PWv values of group 1 patients
(4.741.0 m/sec) was significantly lower compared to group 2
(7.4+2.5 m/sec) at the 3" year of the study (p<0.005). There was no
statistical significance in means of gender related difference in the
arterial stiffness in both groups. When compared to initial values;
mean uric acid levels significantly decreased in group 1 (8.6+0.2
mg/dL vs. 5.4+0.4 mg/dL) while remained stable in group 2 (8.5+0.6
mg/dL vs. 8.2+0.5 mg/dL) in three years follow up period. 22.4% of
patientsin group 1 and 3.8% of patients in group 2 had a reduction
more than 2 mg/dL in mean uric acid levels. In correlation analysis
of overall study population, sevelamer decreased serum uric acid
values in hyperuricemic patients (serum urate >6 mg/dL), on the
contrary, it did not affect serum uric acid values in normouricemic
patients (serum urate <6 mg/dL) (p<0.05).

In subgroup analysis of patients with DM, FPG and HbA1c
levels significantly decreased in group 1 (FPG: 105.1+29.9
mg/dL vs. 92.2+25.9 mg/dL; HbA1c: 7.4+0.6% vs 6.4+0.2%) when
compared to group 2 (FPG: 104.6+24.8 mg/dL vs 103.8+35.8
mg/dl; HbA1c: 7.6+0.5% vs 7.5+0.4%).

The comparison of initial and follow-up values are
summarized in Table 2. Distrubution of baseline serum uric



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(2):188-193

Giirlek Demirci et al. Sevelamer, Vascular Stiffness, Uric Acid in Hemodialysis Patients

acid, HbA1c and PWv values are given in Figure 2. In linear
regression analysis; age (p<0.01), duration of dialysis (p=0.03),
LDL-C (p<0.005) and HbA1c (p<0.005) were detected as the
predictors of PWv; moreover duration of dialysis (p=0.002),
PWv (p=0.001) and age (p=0.045) were the predictors of serum
uric acid levels. The correlation analysis showed a significant
correlation between mean serum uric acid levels and PWv values
at the 3" year of the study (Figure 3).

At the beginning of the study, when patients were divided
into two groups according to mean uric acid levels with a cut-
off value of 6.0 mg/dL; 64 MHD patients had higher uric acid

Detrended Normal Q-Q Plot of hbalc

Detrended Normal Q-Q Plot of PWV

levels at the 3 year of the study. Although change in PWv in
the three year follow-up period was not significant between
two groups, 3" year PWv value was significantly higher in this
population (p=0.031).

Cardiovascular disease (CVD) is the leading cause of mortality
among MHD patients (10,11). Vascular calcification, in particular
medial calcification, is more common in this population. It has
been suggested that repeated episodes of hypercalcemia may
lead to increase microcrystal formation and increase the risk
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Figure 2: Distribution of baseline mean serum HbA1c, uric acid and PWv values

PWv: Pulse wave velocity

Table 2: Clinical and laboratory parameters of study groups

Pre-reatmentof | Aflr Ueatmentof | Pre-tratment [ After veatmentol |

(n=98) PB group 2 (n=52)

Type 2 diabetes mellitus (n) 24 24 26 26
Fasting plasma glucose (mg/dL) 105.1+£29.9 92.2 + 259 104.6+24.8 103.8 + 35.8 0.005
Calcium (mg/dL) 8.8+0.4 8.4+0.6 8.7+0.6 8.9+0.5 0.420
Phosphorus (mg/dL) 7.240.5 52+1.3 7.542.4 5.8+1.6 0.312
PTH (pg/dL) 456.2+245.4 485+266 465.4+275 417+284 0.524
CRP (mg/L) 8.4+5.6 9.948.7 12.645.8 13.3+6.7 0.410
Albumin (g/dL) 3.7+0.4 3.840.2 3.7+0.6 3.840.1 0.544
Uric acid (mg/dL) 8.6+0.2 5.4+0.4 8.5+0.6 7.840.5 0.001
:Ze\:feclez‘;a?neg?gl_d&/cor)ea5|ng of uric acid 29.4% 3.800 0.001
Total cholesterol (mg/dL) 185+12.4 180.6+14.4 192+11.6 178.5+10.6 0.310
HDL-cholesterol (mg/dL) 56.5+11.2 54.8+12.5 52.5+10.5 48.6+16.2 0.246
LDL-cholesterol (mg/dL) 149.2+10.4 124.6+15.3 150.6+8.4 148.4+10.5 <0.005
Triglyceride (mg/dL) 185.5+7.5 186.1+10.2 190.549.5 198.5+8.4 0.748
URR (%) 72 72 68 Al 0.512
HbA1c (%) 7.4+0.6 6.4+0.2 7.6+0.5 7.5+0.4 0.005
PWv (ecm/sn) 6.2+1.6 47+1.0 6.4+1.8 7.4+ 2.5 0.001
PTH: Parathyroid hormone, CRP: C-reactive protein, URR: Urea reduction rate, PWv: Pulse wave velocity, PB: Phosphate binders, LDL: Low density lipoprotein, HDL: High density
lipoprotein
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Figure 3: Correlation between PWv and serum uric acid levels

PWv: Pulse wave velocity

of vascular calcification (12). Calcium load in MHD patients is
frequently due to the calcium based PB in addition to dietary
intake of calcium and dialysate calcium value. TTG trial was
an important prospective study in 200 MHD patients that
showed sevelamer was more effective to improve progression
of coronary and aortic calcification than calcium based PB (7).
Conflicting with TTG trial and present study, CARE-2 study did
not demonstrate a significant superiority of sevelamer versus
calcium-based binders in reducing the progression of vascular
calcification (13). However, this trial cannot be compared
with the TTG study because CARE-2 patients had higher pre-
existing cardiovascular risks. The dialysis clinical dutcomes
revisited study evaluated whether sevelamer administration
was associated with a survival benefit in MHD patients and
showed that sevelamer compared with calcium-based binders
administration reduced all-cause hospitalizations without
changing mortality rates (14). Although there is evidence
that hyperphosphatemia promotes arterial stiffening through
structural vascular alterations such as medial calcification,
in our study population serum phosphate levels and dialysis
adequency were similar in the initial and end of the study both
in two groups (15). Besides, in present study, patients with
sevelamer based PB group had significantly lower PWv levels
at the third year of the study that supports TTG trial. We can
disclose this result with lower cumulative calcium load because
all patients were given the same standard dietary advice and
dieticians working to achieve the same standards in addition to
same dialysate calcium content. However as a limitation of our
study, we didn't analyse the hospitalization rates and mortality
of patients.

In addition to calcium load related vascular calsifications,
elevated serum uric acid have been shown to be associated
with impaired endothelium-mediated relaxation, vascular
stiffness and a restrictive left ventricular filling pattern (16). In
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the literature, few studies investigate the effect of uric acid on
arterial stiffness in patients with chronic renal failure. Although
they suggests an independent association between uric acid
and stiffness in this population, there is insufficient evidence
to determine whether lowering uric acid concentrations would
be useful for preventiontion of vascular calsification (17,18).
In our study, patients treated with sevelamer had lower serum
uric acid levels and higher percentage of change in serum uric
acid levels more than 2 mg/dL. While it has been suggested that
uric acid may simply be a consequence of the increased uric
acid absorption secondary to hyperinsulinemia, there is growing
data that uric acid may predict the development of metabolic
syndrome (19,20).

As discussed above, sevelamer has also anti-inflammatory
pleiotropic effects by binding endotoxins and sequester bile
acid-LPS complexes in the intestinal tract (21). Stinghen et al.
(22) demonstrated that sevelamer leads to a decrease in high-
sensitivity CRP, which was accompanied by a paralel decrease
in endotoxemia. However we couldn't find a significant
difference between two groups in terms of CRP. This result was
not unexpected because we excluded the patients with severe
inflammation or serious co-morbid diseases that elevates CRP.

Type 2 DM is associated with several comorbidities including
nephropathy and especially CVD. HbA1c is commonly used as
a marker of long term glycemic status. Elevated HbA1c has
also been regarded as an independent risk factor for CVD in
subjects with or without diabetes (23). In present study, FPG and
HbATc levels were significantly decreased in diabetic patients
by sevelamer based PB, suggesting that glucose metabolism
was improved by sevelamer hydrocloride as similar to a recent
study (24). In addition, when compared to calcium based PB,
sevelamer treatment significantly reduced mean LDL-C levels
in present study as similar to previous studies in the literatiire
(25,26) Thus, sevelamer hydrochloride can be used as a new
agent to ameliorate LDL-C and glucose metabolism to prevent
cardiovascular morbidity and mortality in diabetic MHD
patients. When we add together all results, sevelamer decreases
FPG, uric acid and calcification-induced vascular remodeling as
well as ameliorates lipid profile. Thus we thought that sevelamer
decreases cardiovascular morbidity by improving metabolic
syndrome.

Study Limitations

The study has also several limitations. First of all, this was an
observational study without randomization of the participants.
Second, the small number of overall and diabetic population.
Thus a prospective study with a large number of patients is
further warranted to clearly suggest the pleiotropic effects of
sevelamer. Third, it cannot be assumed that the prescription
characteristics of a particular medication for a given patient
remains unchanged over the course of follow-up of these
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patients. Finally, we didn't evaluated the patients’ compliance
with the dietary recommendations.

In conclusion we suggest that sevelamer, an oral calcium
free phosphate adsorbent decreases serum uric acid, HbA1c
and LDL-C levels, besides, sevelamer prevents the progression of
arterial stiffness and improves the cardiovascular risk of MHD
when compared to calcium based PB.
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Computed Tomography Angiography in Thoracic Outlet Syndrome
Torasik Cikis Sendromunda Bilgisayarli Tomografi Anjiyografi
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Abstract

Objectives: To evaluate the effectiveness of computed tomography (CT) angiography (CTA) in demonstrating subclavian artery stenosis and explaining
symptoms in thoracic outlet syndrome (TOS). To investigate possible compression points of the neurovascular bundle along the cervicoaxillary canal
and their changes with postural maneuver.

Materials and Methods: The study group consisted of 50 patients referred from the physical therapy and rehabilitation clinic with TOS symptoms,
while the control group consisted of 20 patients without symptoms of TOS who required contrast-enhanced thorax CT for other reasons. The
thoracic outlet of the patients were scanned with a multidetector helical CT scanner during the postural maneuver and in the neutral position after
the intravenous contrast medium was administered. The control group was scanned under the same conditions only during the postural maneuver.
Axial, sagittal reformatted and volume rendering images were evaluated for bony anomalies, subclavian artery stenosis, costoclavicular distance
and anterior scalene muscle thickness.

Results: Six patients had cervical rib and eleven patients had hypertrophy of the C7 transverse process. Significant subclavian artery compression
was found in 32 of the 100 shoulders in the study group during the postural maneuver, while no significant artery compression was recorded in the
control group. The mean minimum costoclavicular distance after postural maneuver was significantly lower and anterior scalene muscle thickness
was significantly higher in the patient group.

Conclusion: CTA is a minimally invasive method that can guide the surgical planning, especially in patients with vascular TOS, as it objectively shows
the arterial stenosis, its location and, possibly the cause of the compression.

Keywords: Computed tomography angiography, thoracic outlet syndrome, subclavian artery, brachial plexus, cervical rib

Amag: Bilgisayarli tomografi (BT) anjiyografinin (BTA) torasik outlet sendromunda (TOS) subklavyan arter stenozunu gostermede ve semptomlari
actklamadaki etkinligi degerlendirildi. Subklavyan arter ve ven ile brakiyal pleksustan olusan ndrovaskiiler demetin servikoaksiller tiinel boyunca
basiya ugrayabilecegi muhtemel noktalar ve bunlarin postiiral manevra ile degisimleri arastirildi.

Gerec ve Yontem: Calisma grubunu, fizik tedavi ve rehabilitasyon kliniginden refere edilen, klinigi TOS'u dustindiiren 50 hasta olustururken kontrol
grubunu baska nedenlerle kontrasth toraks BT cektirmesi gereken, TOS semptomlari géstermeyen 20 hasta olusturmustur. Hastalarin siiperiorda C6-
C7 intervertebral diskinden inferiorda aortik arkusa kadar uzanan toraks cikimi bélgesi, cok kesitli BT cihazinda, intravendz opak madde verilmesini
takiben, 6nce postiiral manevra hemen sonrasinda notr pozisyonda tarandi. Kontrol grubuna da ayni sartlar altinda yalnizca postiiral manevra
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sirasinda cekim yapildi. Aksiyel, sagital reformat ve lic boyutlu "volume rendering" goriintiileri kemik anomalileri ve arter stenozu acisindan
degerlendirildi. Minimum kostaklavikiiler mesafe ve anterior skalen kas kalinhgi élctimleri yapildi.

Bulgular: Alti hastada servikal kosta, on bir hastada C7 transvers proses hipertrofisi saptandi. Degerlendirilen 100 omuzdan 32'sinde postiiral manevra
sonrasi anlamli derecede subklavyan arter basisi bulunurken kontrol grubundaki hi¢bir omuzda anlamli diizeye ulasan arter basisi kaydedilmedi.
Hasta grubunda postiiral manevra sonrasi ortalama minimum kostaklavikiiler mesafe daha dusiik iken anterior skalen kas kalinhiginin daha yiiksek

oldugu saptandi.

Sonug: BTA'nin TOS'unda arteriyel stenozu, yerini ve eslik eden kemik anomalilerini oldugu kadar TOS'un dinamik patofizyolojisini gdstermede

basarili oldugu anlasiimaktadir.

Anahtar Kelimeler: Bilgisayarli tomografi anjiyografi, torasik cikis sendromu, subklaviyan arter, brakiyal pleksus, servikal kot

Introduction

Thoracic outlet syndrome (TOS) is a dynamic neurovascular
compression syndrome seen especially with arm raising and is
caused by compression of the subclavian vessels and brachial
plexus in the cervicoaxillary tunnel (1-3). Acquired or congenital
anomalies of the bony and soft tissue structures that form the
borders of the three anatomical regions composing the thoracic
outlet may cause TOS. Some of the bone anomalies that can
be seen in the cervicothoracic region include accessory cervical
rib, bifurcation of the 1% rib, fusion of the 1*tand 2" ribs, and
hypertrophy of the C7 transverse process. Soft tissue changes
that can cause TOS include congenital fibrous bands and
ligaments, congenital or acquired muscle changes (hypertrophy,
fibrosis, etc.) and posttraumatic soft tissue changes (3,4).
These soft tissue and bone abnormalities, and some commonly
used physical examination maneuvers, such as the Adson test,
costoclavicular (CC) test, abduction-external rotation test, and
hyperabduction test, further narrow the interscalene triangle,
CC distance, or subcoracoid tunnel, subsequently causing or
contributing to the symptoms of TOS (4). The clinic of TOS
varies according to whether the compressed structure is a
vessel or a nerve. Vascular and neurogenic compression result in
symptoms of TOS in 5-15% and 85-95% of cases, respectively
(4-7). Vascular TOS develops with compression of the subclavian
vein or artery. If the subclavian vein is compressed, edema and
venous distension are observed in the affected extremity. In
advanced stages, thrombosis of the axillary and subclavian veins
may develop, which is called Paget-Schroetter syndrome (6,8).
In the presence of subclavian artery compression, the affected
extremity has a decreased pulse and claudication. As with vein
compression, thrombosis and/or poststenotic aneurysmatic
enlargement may be observed in the advanced stage. In TOS
of neural origin, findings differ according to whether the
sympathetic system is compressed or not. If the sympathetic
system is not affected, pain, paresthesia and motor weakness
are noted in the ipsilateral extremity. If the sympathetic nerves
are compressed, Raynaud's phenomenon is observed. Sometimes
the subclavian artery is compressed along with the sympathetic
nerves, in which case pain, color and temperature changes,

ischemia and trophic changes may be observed in the affected
extremity (8).

Considering the difficulties in the diagnosis of TOS (9).
the need for an objective diagnostic method that can reveal
the location, severity and cause of the pathology is obvious.
Nerve conduction tests are the most effective method when
neural compression is involved. Doppler ultrasonography is the
most commonly used radiological method in TOS of vascular
origin. While Doppler ultrasonography can reliably demonstrate
the presence of arterial compression, the site of compression
may be obscured by bony structures. It is not possible to
reveal the structure or structures causing compression with
Doppler ultrasonography (4). The use of magnetic resonance
(MR) imaging (MRI) has gained acceptance in the last decade
in both neural and vascular TOS, especially for the soft tissue
structures that might be causing compression. MR neurography
and diffusion tensor imaging techniques, with the availability
of high resolution 3.0 Tesla magnetic field strength MRI devices,
can depict brachial plexus compression and neuropathy due to
the TOS (8). Digital subtraction angiography (DSA), which can
be considered as the gold standard in the diagnosis of vascular
TOS, is an invasive method and has not been widely accepted
among clinicians (3).

Studies have reported that computed tomography
angiography (CTA) can show arterial and venous compression
(3,5). CTA is superior to DSA because it is less invasive and
superior to Doppler ultrasonography because it can reveal the
site and the probable cause of compression. However, CT has
some limitations in the evaluation of TOS. Fibromuscular bands
cannot be shown with CT because they are thin and their X-ray
attenuation is not much different from muscles and other
cervical soft tissues (3,4). Although individual nerve roots can
be distinguished by CT at the exit of the neural foramen, the
brachial plexus is not visualized and evaluated well enough and
its location can only be determined when normal anatomy is
known (10).

In our study, we planned to perform CTA to a group of
patients with TOS symptomatology in two postures. We tried
to show the effect of postural maneuver on the cervicoaxillary
tunnel and possible arterial compression site. Our aim is to find
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possible relations between TOS symptoms and bony anomalies,
CC distance, arterial compression and anterior scalene muscle
(ASM) thickness with CTA.

Materials and Methods

Selection and Description of the Cases

The study group included 50 patients who were admitted
to the physical therapy and rehabilitation outpatient clinic of
Ankara University ibni Sina Research and Practice Hospital in
2002-2003 and were diagnosed with TOS based on complaints,
symptoms and physical examination findings. Conventional
radiographic examinations of these patients were completed
before CTA. There were nine male and 41 female patients. The
mean age was 42.7 years, the youngest being 18 and the oldest
70 years.

The control group consisted of 20 patients who were
admitted to the Department of Radiology, Ankara University ibni
Sina Research and Application Hospital for contrast-enhanced
thorax CT examination for another reason unrelated to TOS and
who did not show symptoms and signs of TOS. Patients with
bone anomalies or soft tissue patologies in the cervicothoracic
region were not included in the control group.

Informed consents of all the participants in the study and
control groups were obtained.

Technical Information

CTA examinations were performed with an 8-detector
multislice helical device (Light Speed Ultra, General Electric,
Wisconsin, USA). In all patients, 18-22s after intravenous
administration of 75cc of nonionic iodinated contrast medium
(370 mg/mlL) at a rate of 3.5 cc/s, the region extending from
the level of the C6-C7 intervertebral disc superiorly to the arch
of aorta inferiorly was scanned with a slice thickness of 1.25
mm and a slice spacing of 0.7 mm. Other parameters were 140
kV and 150 mAs. The examination was performed both in the
neutral position and during a postural maneuver involving
hyperabduction (=130°) and external rotation of the arms and
extension of the neck. In both positions, the patient was in deep
inspiration.

In the control group, CTA examinations were performed only
during the postural maneuver with the same parameters as in
the patient group, encompassing the whole thorax from the
level of the C6-C7 intervertebral disc.

Axial raw data were reconstructed separately for each
shoulder using appropriate centering and FOV of 17-21 cm.
These reconstructions were used to create sagittal reformats and
three-dimensional volume rendering images for the evaluation
of bony structures, subclavian artery stenosis, CC distance and
ASM thickness. Bony structures were examined for the presence
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of accessory cervical rib and apophyseal hypertrophy of the C7
vertebra. The diameter of the subclavian artery was evaluated on
sagittal reformat and volume rendering images, and a decrease
of more than 50% in the diameter of the artery was considered
significant for stenosis. The CC distance was measured between
the lower edge of the clavicle and the upper edge of the first
rib (the upper edge of the accessory cervical rib was used in two
patients) in both neutral position and during postural maneuver.
The cross-sectional area of the ASM was measured at the level
where the subclavian artery leaves the thoracic outlet between
the anterior and middle scalene muscles in the both neutral and
postural maneuver axial images.

Statistical Analysis

The symptomatic shoulders of the patient group were
compared with the control group in terms of minimum CC
distance and ASM thickness during postural maneuver. The
t-test was used for statistical evaluation. In the patient group,
shoulders with and without significant vascular compression
during postural maneuver were compared in terms of CC
distance and ASM measurements both in neutral position and
during postural maneuver. Mann-Whitney U test was used for
statistical evaluation. CC distance measurements during postural
maneuver and in neutral position were compared in the patient
group. Paired samples t-test was used for statistical analysis.
Patients with and without bone anomalies were compared for
significant subclavian artery stenosis. "Fisher's exact” test was
used for statistical evaluation.

Of the 100 shoulders (50 patients) evaluated in the patient
group, 72 were symptomatic (bilateral in 25 patients, on the
left in 12 patients and on the right in ten patients). Significant
subclavian artery stenosis was detected in 32 of the 100
shoulders (bilateral in ten and unilateral in 12) after postural
maneuver, 23 of which were in the symptomatic shoulders.
No significant arterial stenosis was found in the patient group
in the neutral position. Also, there was no significant arterial
stenosis in the control group.

Accessory cervical rib was present in six patients (bilateral
in five patients, one on the left) (Figure 1). All patients with
accessory cervical rib were symptomatic, but three of the
bilateral cervical rib patients were symptomatic only in one
shoulder. Apophyseal hypertrophy of the transverse processes
of the C7 vertebrae was noted unilaterally in five patients (two
on the right and three on the left) and bilaterally in six patients
(Figure 2). Ten of the 11 patients and 11 of the 17 shoulders with
the apophyseal hypertrophy were symptomatic. One patient had
fusion of the 1°tand 2™ribs on the right. None of the patients in
the control group had bony abnormality.
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The mean minimum CC distance during postural maneuver
in the control group was 14.48 mm, while the same value
was 14.70 mm in the symptomatic, 1440 mm in the non-
symptomatic shoulders of the patient group. There was no
statistically significant difference between the control group
and the symptomatic patients (p=0.842) (Table 1).

The mean ASM cross-sectional area (thickness) during the
postural maneuver was 83.91 mm? in the control group and
83.26 mm? in the symptomatic and 86.11 mm? in the non-
symptomatic shoulders of the patient group. There was no
statistically significant difference between the control group
and the symptomatic patients (p=0.921) (Table 1).

In patients with arterial stenosis (Figure 3), the mean
minimum CC distance values were 25.47 mm and 10.52 mm in the

Figure 1: AP radiograph shows bilateral cervical ribs

Table 1: Comparison of control group and symptomatic
shoulders of patient group in terms of CC distance and ASM
thickness in the postural maneuver

CC distance postural | ASM thickness postural
maneuver maneuver
Control 14.48 mm 83.91 mm?
Symptomatic | 4, 46 0y 83.26 mm’
shoulders
P-value 0.842 0.921

CC: Costoclavicular, ASM: Anterior scalene muscle

neutral position and during the postural maneuver, respectively.
In patients without significant arterial stenosis (Figure 4), these
values were 27.04 mm and 16.52 mm, respectively. There was
a statistically significant difference between the mean CC
distance values during the postural maneuver between patients
with and without arterial stenosis, but no difference was found
between the values in the neutral position (ppostura|=0.0001 and
=0.074) (Table 2).

pneutral

The mean ASM thickness in patients with arterial stenosis
was 79.69 mm? and 89.63 mm?in the neutral position and during
the postural maneuver, respectively. These values were 78.66
mm? and 85.68 mm? in patients without significant stenosis,
respectively. There was no statistically significant difference in

Figure 2: 3D surface shaded display (SSD) shows bilateral C7 apophyseal
hypertrophy

Figure 3: Volume rendering images show subclavian artery compression
and stenosis with hyperabduction maneuver on the left while normal on
the right with neutral position

position and postural maneuver

Table 2: Comparison of patients with and without arterial stenosis in terms of CC distance and ASM thickness both in the neutral

:):(():sidtiii)tr?nce neutral CC distance postural ,I'-)\SSiIV{ig:lickness neutral ﬁg;\t/lugllickness
Patients with arterial stenosis 25.47 mm 10.52 mm 79.69 mm? 89.63 mm?
Patients without arterial stenosis 27.04 mm 16.52 mm 78.66 mm? 85.68 mm?
P-value 0.074 0.0001 0.668 0.462

CC: Costoclavicular, ASM: Anterior scalene muscle
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ASM thickness between these groups. The mean minimum CC
distance in the patients with arterial stenosis was significantly
lower (10.52 mm) during the postural maneuver than that in the
neutral position (16.52 mm) (p=0.0001) (Table 2).

The mean minimum CC distance in the patient group was
significantly lower during the postural maneuver (14.60 mm)
than that in the neutral position (26.54 mm) (p=0.0001). The
mean ASM thickness in the patient group was significantly
lower in the neutral position (78.99 mm?) than that during the
postural maneuver (84.06 mm?) (p=0.003) (Table 3).

Patients with bone anomalies had a higher rate of arterial
stenosis compared to normal patients. While arterial stenosis
was found in 21.1% of patients with normal bone structure,
58.6% of patients with bone anomalies had arterial stenosis
(p=0.001) (Table 4).

In our study, there were bony anomalies in 18 of 50 cases in
the patient group (36%). There were cervical rib in six patients
(12%) and hypertrophy of C7 apophysis in 11 patients (22%).
Our rate of cervical rib in the patient group is low compared to

Figure 4: Volume rendering images show normal subclavian artery in
neutral position on the right and with hyperabduction maneuver on the
left in the control group

Table 3: Comparison of patients in the neutral position and
postural maneuver in terms of CC distance and ASM thickness

CC distance | ASM thickness
Patients in neutral position 26.54 mm 78.99 mm?
Patients with postural maneuver | 14.60 mm 84.06 mm?
P-value 0.0001 0.003

CC: Costoclavicular, ASM: Anterior scalene muscle

Table 4: Distribution of the patients with arterial stenosis and
bone anomaly

No arterial Arterial

stenosis stenosis Total
Normal bone

0, 0 ()

structure 56 (78.9%) 15 (21.1%) 71 (71%)
With bone 12 (41.49%) 17 (58.6%) | 29 (29%)
anomaly
Total 68 (68%) 32 (32%) 100 (100%)
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Henry et al. (11), who gives 29.5% cervical rib rate in the TOS
patients in their meta-analysis. But some authors as Demondion
et al. (3) found a lower prevalence of cervical rib (5-9%) in the
TOS patients. So our results are in the range of the literature.
As expected, we found that patients with bone anomalies had
almost three times higher rate of arterial compression compared
to patients with normal bone structure. Arterial TOS is known
to be the most prevalent type in patients with bone anomalies
(12), and our findings are consistent with the literature and
reiterates that bone anomalies play an important role in the
compression mechanism.

Several studies investigated the functional anatomy of the
thoracic outlet and showed significant narrowing of the CC
space after postural maneuver (2,10,13). In our study, we found
that the mean minimum CC distance decreased significantly
with hyperabduction maneuver in the patient group. Although
the aforementioned studies and our study seem to be
compatible, two differences between them should be taken
into consideration. Matsumura et al. (13) and Remy-Jardin et
al. (14) used a postural maneuver in which only the arm on
the examined side was in hyperabduction, the other arm was
in neutral position and the head was in extension facing the
examined side. This posture is not fundamentally different from
the postural maneuver we used, considering the shoulder being
examined, but it should be kept in mind that rotation of the
head to the examined side may cause a difference in the CC
distance. In addition, unlike our study, these studies included
normal subjects to examine the normal dynamic anatomy of
the thoracic outlet. On the other hand, Demondion et al. (10)
used MRI in their study instead of CT, and they have found CC
narrowing in the patient group like us which exceeded the one
in the control group. We have found significant narrowing in the
patient group with postural maneuver but contrary to the study
of Demondion et al. (10) there was no significant difference
between the symptomatic shoulders of the patient group and
the control group in terms of average minimum CC distances.

As expected, the average minimum CC distance measured
after postural maneuver was lower in patients with vascular
stenosis than in patients without stenosis. The CC space,
which is one of the three possible compression points in the
cervicoaxillary canal, narrows with hyperabduction maneuver
and compresses the neurovascular bundle as we showed in our
study. However, we have found no significant difference between
the CC distance measurements of patients with and without
compression in the neutral position. In other words, patients
with vascular stenosis have a normal CC distance at rest, which
however narrows more than normal and causes compression
of the subclavian artery when the arm is hyperabducted with
provocative tests or with some daily activities. This finding
emphasizes the dynamic aspect of TOS.
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Demondion et al. (10) measured anteroposterior diameter
in sagittal images for ASM thickness in their study on the
functional anatomy of the thoracic outlet with MRI. They have
found increased muscle thickness in the TOS patients compared
to normal subjects in both neutral and postural maneuvers.
Although their measurements during hyperabduction were
slightly higher compared to the neutral position, they found no
significant increase in muscle thickness with the hyperabduction
maneuver (10). In our study, we used cross-sectional area
measurement on axial images to represent the thickness of the
ASM. As far as we know, there is no study in the literature using
cross-sectional area measurement of ASM thickness on CT for
this purpose. We have found that the ASM was significantly
thicker during hyperabduction compared to the neutral
position. And this finding confirms that area measurement may
be more sensitive than diameter measurement and shows the
role of the ASM in the mechanism of TOS. The ASM thickens
during hyperabduction and contributes to the compression of
the neurovascular bundle.

Only 5-15% of TOS cases are of vascular origin (4-7), and
not all vascular TOS cases are arterial in nature. In this study,
32 of 100 shoulders evaluated had significant subclavian artery
stenosis. Of these, eight arteries in seven patients had complete
occlusion. All of the patients with occlusion had symptoms in the
affected side, while the patient with bilateral occlusion only had
symptoms on one side. Although bilateral complete occlusion
was detected in one patient, the complaint was only on the
right side. If we accepted the patients with complete occlusion
as arterial TOS, our arterial TOS rate was 14%. This value is still
somewhat higher than the literature, and may be due to subject
allocation of our study. But cases defined as vascular/arterial
TOS in the literature are those with pure vascular symptoms,
whereas we cannot say that there was no neural component in
our 7 patients with complete occlusion because we haven't done
any electrophysiological evaluation via nerve conduction and
EMG in this study. And we haven't discriminated our patients
into subtypes of TOS according to symptoms.

In 24 patients with significant stenosis but not complete
occlusion, we did not find a relationship between symptoms
and arterial stenosis. We hypothesized that a significant arterial
compression or compression of the other neurovascular bundle
elements (as brachial plexus and subclavian vein) due to close
location to the compressed artery would cause symptoms of
TOS. However, the results do not support this hypothesis. A
source of error may be the inclusion of patients with clinical
symptoms suggestive of TOS instead of patients with a diagnosis
of TOS. This decision can be criticized, but other studies in the
literature have generally been conducted in a similar manner.
Demondion et al. (10) and Remy-Jardin et al. (14) used patients
who were not diagnosed with TOS but whose clinical findings
suggested TOS.

Matsumura et al. (13) found a diameter reduction in
the subclavian artery ranging from 6-33% during postural
maneuver in normal individuals. As Gillet et al. (5) reported, 30-
50% cutoff points were used in the literature for subclavian
artery stenosis. We have accepted 50% or more reduction in the
diameter of the subclavian artery as significant stenosis, and
as expected there were no arterial stenosis cases in the control
group due to postural maneuver.

Study Limitations

There are some limitations of our study. First of all, referred
patients in the study had clinical symptoms of TOS, there was no
definite TOS diagnosis. This may have explain why we couldn't
have reached significant relationship between symptomatic and
stenosis patients. Also if patients had been subgrouped in the
outpatient clinic according to symptoms as arterial, venous and
neurogenic TOS we may have found more meaningful results.

Mean minimum CC distance at hyperabduction was
significantly lower in patients with subclavian artery stenosis
than in those without arterial stenosis. In addition, decrease
in CC distance with hyperabduction was significantly higher
in patients with vascular compression compared to patients
without compression. Therefore, although CC spaces of patients
with subclavian artery stenosis may be normal in the neutral
position, they narrow with hyperabduction, confirming the
dynamic nature of TOS. Our study showed that ASM thickens
with the postural maneuver, thanks to the cross-sectional
area measurement, and contributes to the compression of the
neurovascular bundle. Subclavian artery compression was more
common in patients with bone abnormalities compared to those
with normal bony structure. CTA is a minimally invasive method
that can guide the surgical planning, especially in patients with
vascular TOS, as it objectively shows the arterial stenosis, its
location and, possibly the cause of the compression.
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Abstract

Objectives: Various risk factors associated with crescentic glomerulonephritis (CGN) prognosis have been reported, but there is no definitive
consensus for prognostic predictors of kidney outcome. We aimed to investigate the factors associated with developing end-stage kidney disease
(ESKD) in CGN patients.

Materials and Methods: Over 13 years, we retrospectively evaluated kidney biopsy results, clinical, and laboratory data of patients diagnosed with
CGN at our center. The relationships between potential predictors and kidney outcomes were investigated.

Results: We analyzed 91 patients diagnosed with CGN. The mean age was 46.4+17.4 years, and 59% were male. Over a median follow-up of 17
months, 34 (37%) patients resulted in ESKD, and 12 (13%) patients died. Cox regression analysis showed that the serum creatinine level was above
3 mg/dL at the time of diagnosis, requirement for dialysis, presence of more than 24% globally sclerotic glomeruli on kidney biopsy, and >25%
interstitial fibrosis and tubular atrophy (IFTA) score were found to be associated with ESKD. On multivariate analysis, need for dialysis [hazard ratio
(HR): 2.4, 95% confidence interval (Cl): 1.06-5.40, p=0.034], the serum creatinine level >3 mg/dL (HR: 2.92, 95% Cl: 1.05-8.10, p=0.040), and IFTA
score >25% (HR: 2.85, 95% Cl: 1.31-6.20, p=0.008) were independent risk factors for the development of ESKD.

Conclusion: Chronic changes in kidney biopsy and the severity of kidney function impairment provide helpful information for predicting kidney
outcomes in patients with CGN. Early diagnosis and appropriate therapy are of the utmost importance to improve the prognosis of patients
with CGN.

Keywords: Crescentic glomerulonephritis, end-stage kidney disease, kidney biopsy, risk factors

Amag: Kresentik glomerilonefrit (KGN) prognozu ile iliskili cesitli risk faktérleri bildirilmis olsa da, bobrek sagkalimi prognostik beliryecileri igin
kesin bir fikir birligi yoktur. KGN hastalarinda gelisen son dénem bobrek hastaligi (SDBH) ile iliskili faktorleri arastirmayr amacladik.

Gerec ve Yontem: On (g yili askin bir siirede merkezimizde KGN tanisi alan hastalarin bdbrek biyopsi sonuclarini, klinik ve laboratuvar verilerini
retrospektif olarak degerlendirdik. Potansiyel belirleyiciler ile bobrek sonuclari arasindaki iliskileri arastirdik.

Bulgular: KGN tanisi alan 91 hastayi inceledik. Yas ortalamasi 46,4+17,4 yil olup, %59'u erkekti. On yedi aylik medyan takip siiresi boyunca, 34
(%37) hasta SDBH ile sonugclandi ve 12 (%13) hasta 6ldi. Cox regresyon analizinde, tani aninda serum kreatinin diizeyinin 3 mg/dL'nin tzeri, diyaliz
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gereksinimi varligi, bébrek biyopsisinde global sklerotik glomeriil oraninin >%24 ve interstisyel fibrozis ve tiibiiler atrofi (IFTA) skorunun >0025
olmasinin SDBH ile iliskili oldugu bulundu. Cok degiskenli analizde, diyaliz gereksinimi [risk orani (HR): 2,4, %95 giiven araligi (GA): 1,06-5,40,
p=0,034), serum kreatinin diizeyinin >3 mg/dL (HR: 2,92, %95 GA: 1,05-8,10, p=0,040) ve IFTA skorunun >%25 (HR: 2,85, %95 GA: 1,31-6,20,

p=0,008) olmasi SDBH gelisimi icin bagimsiz risk faktérleriydi.

Sonug: Bobrek biyopsisindeki kronik degisiklikler ve bdbrek fonksiyon bozuklugunun siddeti, KGN'li hastalarda bobrek sonuclarini 6ngdrmede
yardimel bilgiler saglar. KGN'li hastalarin prognozunu iyilestirmek icin erken tani ve uygun tedavi son derece 6nemlidir.

Anahtar Kelimeler: Kresentik glomeriilonefrit, son dénem bobrek hastaligi, bobrek biyopsisi, risk faktorleri

Introduction

Crescentic glomerulonephritis (CGN) describes a group
of glomerular diseases characterized by rapid impairment of
kidney function and the formation of glomerular crescents,
and often referred to as rapidly progressive glomerulonephritis
(RPGN) (1). In clinical practice, the widespread definition of CGN
is the presence of crescents in more than 50% of glomeruli on
kidney biopsy. However, there is no consensus on this issue and
adverse kidney prognosis can occur with a lower percentage of
crescents (2). In general, biopsies with less than 10 percent of
crescents are not referred to as CGN.

Early diagnosis and appropriate therapy are of the utmost
importance to improve the prognosis of patients with CGN,
because the natural course of CGN usually results in end-stage
kidney disease (ESKD) (3). Many studies have shown that various
risk factors are associated with the development of ESKD in CGN
patients, which include age (4), kidney function at presentation
(4,5), underlying glomerular disease (1,5), arteriolar fibrinoid
necrosis (6), and the percentage of glomeruli with crescents
(7). Chronic histopathologic lesions including globally sclerosed
glomeruli and tubulointerstitial fibrosis can also impact the
prognosis (5,8-10). In recent years, neutrophil-to lymphocyte
ratio and C-reactive protein (CRP)-to-serum albumin ratio
have been reported as potential new markers of systemic
inflammation to predict outcomes in CGN patients (11,12).
Although many clinical and histological factors have been
identified to predict kidney prognosis, none of these factors
alone are sufficient to predict the prognosis. Yet, to date, the
prognosis largely depends on the serum creatinine level at the
time of diagnosis (3).

In the present study, we assessed the clinicopathological
characteristics of patients with biopsy-proven CGN in our center
to determine predictors for the development of ESKD.

Materials and Methods

Study Design and Selection of Patients

Our study was performed in a university hospital and had
a retrospective design. A total of 103 patients who underwent
native kidney biopsy and whose crescent formation was
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identified in the biopsy specimen between 2005-2018 were
evaluated. Patients with a minimum of 10% crescent in a
biopsy specimen, sufficient clinical and laboratory data at the
time of diagnosis were included in this study. Baseline data of
12 patients were excluded from this study after the review of
histological findings and medical data record. Finally, a total of
91 patients were analyzed.

Ethics Statement

This study protocol was approved by the Ankara University
Faculty of Medicine Ethics Committee for Clinical Studies and
was in adherence with the Declaration of Helsinki (approval no.:
07-440-18, date: 16.04.2018). Written informed consent for
participation was not required for this study in accordance with
the national legislation and the institutional requirements.

Clinical Characteristics and Laboratory Findings

Clinical and laboratory parameters of all patients were
enrolled at the time of kidney biopsy from the hospital database.
Age, gender, erythrocyte sedimentation rate, hemoglobin,
hematocrit, white blood cell count, neutrophil count, lymphocyte
count, neutrophil-to-lymphocyte ratio, CRP, serum albumin,
CRP-to-albumin ratio, serum creatinine, estimated glomerular
filtration rate (eGFR), 24-hour urine protein amount or spot
urine protein/creatinine ratio, myeloperoxidase-antineutrophil
cytoplasmic antibody (ANCA), proteinase 3-ANCA, anti-
glomerular basement membrane (GBM) antibody, systolic blood
pressure (SBP), diastolic blood pressure (DBP), lipids, presence of
hematuria, edema, hypertension, diabetes mellitus, dyslipidemia,
the requirement for dialysis at presentation, extrarenal organ
involvement, and kidney biopsy indications were recorded.

Definitions

The term of CGN was defined as at least 100 of total
crescentic glomeruli in the kidney biopsy (7). The eGFR was
calculated by using the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) study equation (13).

The neutrophil-to-lymphocyte ratio is a readily available
result from the complete blood count test and was defined as
the ratio of neutrophil count to lymphocyte count. The CRP-
to-albumin ratio was calculated by dividing the serum CRP
level by the serum albumin level. Microscopic hematuria was
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defined as three or more red blood cells per high-power field
on urine examination. Diabetes mellitus was defined based on
the criteria of the American Diabetes Association or the use of
medications such as oral hypoglycemic agents and/or insulin
(14). Hypertension was defined as a SBP of at least 140 mmHg,
and/or a DBP of at least 90 mmHg, and/or previously diagnosed
hypertension, and/or the use of antihypertensive medications
(15). Dyslipidemia was defined as total serum cholesterol level
greater than or equal to 200 mg/dL, or low-density lipoprotein
cholesterol above 100 mg/dL, or triglycerides greater than 150
mg/dL, or taking lipid-lowering drugs (16).

Kidney biopsy indications included RPGN, nephrotic
syndrome, nephritic syndrome, and asymptomatic urinary
abnormalities. ESKD was defined as the need for kidney
replacement therapy (dialysis, transplantation). RPGN was
defined as progressive loss of kidney function (eGFR <60 mL/
min/1.73 m?) over a very short period of time (days, weeks, or a
few months) associated with proteinuria, hematuria (microscopic
or macroscopic), decreased urine output, hypertension, and
edema. Nephrotic syndrome was defined as the presence of
heavy proteinuria (protein excretion greater than 3.5 g/24
hours), hypoalouminemia (less than 3.5 g/dL), peripheral
edema, and eGFR =60 mL/min/1.73 m? Nephritic syndrome was
defined as hematuria, proteinuria (protein excretion <3.5 g/24
hours), hypertension, edema, and eGFR =60 mL/min/1.73 m?2.
Asymptomatic urinary abnormalities were defined as proteinuria
(protein excretion <3.5 g/24 hours) and/or hematuria, without
edema, hypertension, and decreased eGFR.

Histopathologic Examination

All slides of the kidney biopsies including hematoxylin
and eosin, Masson trichrome, periodic acid Schiff and Jones
methenamine silver stained preparations, were reexamined
for the elemantary lesions of kidney compartments; glomeruli,
tubules, interstitium and vascular structures. Accordingly,
mesangial proliferation, endocapillary proliferation, fibrinoid
necrosis, sclerosis (segmental/globally) and crescent (cellular/
fibrocellular/fibrous) formation for glomerular compartment,
interstitial inflammation, interstitial fibrosis and tubular
atrophy (IFTA) for tubulointerstitial compartment, and
arteriolar hyalinosis, arteriosclerosis and vasculitis for vascular
compartment were noted. Total number of glomeruli in each
biopsy were recorded. While the mesangial proliferation,
endocapillary proliferation, fibrinoid necrosis and vascular
changes were assessed as presence or absence, the percentage
of the glomeruli with crescents (regardless of the type)
was calculated. The percentages of glomeruli with cellular,
fibrocellular and fibrous crescents were also calculated seperately
according to the relative ratio. Crescent formation was defined

as extracapillary proliferation of >2 cell layers composed of a
variable mixture of cells, occupying >25% of the circumference
of Bowman's capsule. Crescents composed of cells usually with
fibrin and inflammatory cells were called as cellular crescent,
whereas the crescents with mixture of cells and fibrosis, and
the crescents composed of predominantly fibrous tissue called
as fibrocellular and fibrous, respectively. IFTA was graded on a
scale of 0 to 3; 0: nil, grade 1 (mild): <25%, grade 2 (moderate):
25-509% and grade 3 (severe): >50% of the cortical paranchyme.

Immunofluorescence findings and the histopathological
diagnosis achieved by the interpretation of light microscopic
and immunofluorescence findigs were obtained from the
pathology reports.

Follow-up and Outcomes

All therapies received by the patients, including supportive,
immunosuppressive and need for dialysis at presentation were
obtained from the hospital database. During the follow-up
period, the patients were divided into two groups according to
their kidney outcomes. Group | (Non-ESKD group) and group Il
(ESKD group). Patients' characteristics were compared among
two groups. Finally, risk factors were assessed to identify the
predictors of the development of ESKD. Throughout the entire
follow-up period, patients' survival and the causes of death
were also recorded.

Statistical Analysis

Statistical analysis was performed using Statistical Package
for the Social Science 15.0 software for Windows (SPSS Inc.,
Chicago, Illinois, USA). The Kolmogorov-Smirnov test was used
to assess normal distribution.

Descriptive statistics for continuous variables were
presented as the mean + standard deviation or median
(minimum-maximum), and categorical variables were presented
as the number of cases or percentile. Categorical variables were
examined using the chi-square test or the Fisher's exact test.
Differences between groups were analyzed using the Student's
t-test for normally distributed variables, the Mann-Whitney U
test for non-normally distributed variables, or the chi-square
test and Fisher's exact test for categorical variables. The receiver
operating characteristic (ROC) curve analysis was performed
to determine the optimal cutoff values of global sclerosed
glomeruli ratio and serum creatinine level for the prediction
of ESKD. The Cox regression analysis was used to identify risk
factors that predict ESKD. The variables for which p<0.20 was
found by univariate analysis were included in the multivariate
regression analysis. p values less than 0.05 were considered

statistically significant.
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The Baseline Characteristics of the Patients and
Histopathological Findings

Atotal of 91 patients diagnosed with CGN were analyzed. The
mean age of the study population was 46.4+17.4 years, 54 (59%)
were males. The prevalence of hypertension, diabetes mellitus,
and dyslipidemia were 45%, 11% and 65%, respectively. At the
time of presentation, the mean serum creatinine was 3.5+2.4
mg/dL, eGFR was 34+33 mL/min/1.73 mZ2 The vast majority of
patients (90%) had microscopic hematuria, while only 10% had
macroscopic hematuria. Twenty-one patients (23%) had severe
impairment of kidney function requiring dialysis therapy and
thirty-five patients (38.5%) had extrarenal organ involvement.
The kidney biopsy indications of the patients were as follows:
74 (81%) had RPGN, nine (10%) had nephrotic syndrome,
four (4.5%) had nephritic syndrome, and four (4.5%) had
asymptomatic urinary abnormalities. In kidney biopsy findings,
the median number of total glomeruli, crescentic glomeruli,
and globally sclerotic glomeruli were 12 (2-38), 4 (1-31) and 2
(0-27), respectively.

The overall crescentic glomeruli ratio was 43%, cellular
crescentic glomeruli ratio was 23%, and globally sclerotic
glomeruli ratio was 25%. The underlying diseases of CGN
patients were as follows: Seven (7.7%) had anti-GBM
glomerulonephritis, 13 (14.3%) had lupus nephritis, 26 (28.6%)
had immunoglobulin A nephropathy, four (4.4%) had infection-
related glomerulonephritis, one (1%) had membranous
glomerulonephritis, and 40 (44%) had ANCA-associated
glomerulonephritis. The baseline characteristics of the patients
and histopathological findings are shown in Tables 1 and 2.

Differences Between Patients with Non-ESKD and ESKD

Over a median follow-up of 17 months, thirty-four (37%) of
the total patients resulted in ESKD and twelve (13%) patients
died. The causes of death were infectious complications for six
patients, cardiovascular events for four, and gastrointestinal
bleeding for two. Follow-up period, SBP, DBP, hemoglobin,
hematocrit, and HDL cholesterol all showed significant
differences between the groups. The ESKD patients group had a
significantly higher rate of prevalence of hypertension (61.7%
vs. 35%, p=0.007) and need for dialysis at presentation (50%
vs. 7%) than in non-ESKD patients group. We also observed
significant differences in baseline mean serum creatinine
(4.9+2.6 vs. 2.7+1.8, p<0.001) and eGFR (18+14.4 vs. 43.4+37.1,
p<0.001) between the ESKD and non-ESKD groups, respectively.
The group of patients with ESKD had a higher number of
globally sclerotic glomeruli (p=0.005), higher percentage of
globally sclerotic glomeruli (p=0.013), and IFTA score (p=0.008)
compared to non-ESKD patients group. However, no significant
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Table 1: Baseline demographic characteristics, clinical
features, and laboratory results of patients with crescentic

glomerulonephritis

Parameters All patients (n=91)
Age (years) 46.4+17.4
Gender (male/female) 54 (59)/37 (41)
Follow-up period (months) 17 (1-160)
Sedimentation (mm/hour) 56.3+31.8
Proteinuria (mg/day) 3690+2654
Hemoglobin (g/dL) 10.1+1.8
Hematocrit (%) 30.5+5.5
Neutrophil-to-lymphocyte ratio 49+4
C-reactive protein (mg/L) 30.6+37.4
Albumin (g/dL) 3+0.7
C-reactive protein-to-albumin ratio MN+14.7
Creatinine (mg/dL) 3.5+2.4
eGFR (CKD-EPI) (mL/min/1.73 m?) 34433
Total cholesterol (mg/dL) 201461
LDL cholesterol (mg/dL) 127+50
HDL cholesterol (mg/dL) 40+11
Triglycerides (mg/dL) 174495
SBP at the time of kidney biopsy (mmHg) 131+13
DBP at the time of kidney biopsy (mmHg) | 80+13
Requirement for dialysis at presentation 21 (23)
Presence of macroscopic hematuria 9 (10)
Presence of microscopic hematuria 82 (90)
Presence of diabetes mellitus 10 (11)
Presence of hypertension 41 (45)
Presence of dyslipidemia 59 (65)
Presence of peripheral edema 30 (33)
PR3-ANCA positivity 16 (17.5)
MPO-ANCA positivity 15 (16.5)
Anti-GBM antibody positivity 6 (6.5)
Extrarenal organ involvement

e Lung 20 (22)

e Ear-nose-throat 4 (4.4)

® Skin 7(7.7)

e Hematologic 1(1.1)

e Gastrointestinal 1(1.1)

® Pericardial 2(2.2)
Kidney biopsy indications

e Rapidly progressive glomerulonephritis 74 (81)

e Nephrotic syndrome 9 (10)

e Nephritic syndrome 4 (4.5)

e Asymptomatic urinary abnormalities 4 (4.5)

Data are presented as number (%), mean + standard deviation, median (minimum-

maximum), or number only

eGFR: Estimated glomerular filtration rate, CKD-EPI: Chronic kidney disease
epidemiology collaboration, LDL: Low-density lipoprotein, HDL: High-density
lipoprotein, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PR3-ANCA:
Proteinase 3-antineutrophil cytoplasmic antibody, MPO-ANCA: Myeloperoxidase-
antineutrophil cytoplasmic antibody, GBM: Glomerular basement membrane




Ankara Universitesi Tip Fakiiltesi Mecmuasi 2024;77(2):201-208

Erdogmus et al. Prognostic Study in Patients with Crescentic

difference was observed in total crescentic glomeruli ratio
between the non-ESKD group and the ESKD group (39.4+25.8

Table 3: Comparison of the patients’ characteristics between the
non-ESKD and ESKD groups

vs. 49.5+30.9, p=0.129, respectively). The characteristics and Non-ESKD ESKD
. . Parameters p value
comparisons of the two groups are shown in Tables 3 and 4. (n=57, 63%) | (n=34, 37%)
. Age (years) 46.3+17 46.6+18.3 0.993
Treatment and Risk Factors Assessment Gender
Of the 91 patients diagnosed with CGN, 76 (83.5%) and 58 ° Male 32 (56) 22 (65) 0.281
(63.7%) received steroids and cyclophosphamide, respectively. * Female 25 (44) 12 (35)
Fifty-eight percent of the patients were additionally treated (Frf]ltl)?]‘f[vﬁ;p pfier 25 (1-160) 8.5 (1-60) 0.001
by azathioprine (n=36), mycophenolate mofetil (n=14), and SBP (mmHg) 127415 138420 0.007
rituximab (n=3). Fourteen patients received therapeutic plasma DBP (mmHg) 77411 84414 0.016
exchange at the time of diagnosis according to the underlying Proteinuria (mg/day) 3720+2848 | 3640+2334 0.863
disease. The treatment protocols were given according Hemoglobin (g/dL) 10.4+1.6 9.6+2.1 0.018
to the Kidney Disease Improving Global Outcomes 2012 Hematocrit (%) 31.6+4.9 28.5+5.9 0.012
glomerulonephritis guidelines (17). Sedimentation (mm/hour) | 54.6+30.3 59.3+34.5 0.653
. . . . Neutrophil-to-lymphocyte
For the estimation of ESKD, on ROC analysis the optimal ratio P YMPROYEE | 48437 5.1+4.6 0.682
cut-off values for serum creatinine level was 3 mg/dL C-reactive protein (mg/L) | 29.1+39.5 33.1433.8 0.253
Table 2: Histopathological characteristics of patients with Albumin (g/dL) 307 3:0.6 0.883
crescentic glomerulonephritis C-reactive protein to 10.9+16.2 11.1+11.8 0.267
All patients albumin ratio e e ’
Parameters (n=91) Creatinine (mg/dL) 2.7+1.8 49+2.6 <0.001
Total number of glomeruli 12 (2-38) GFR/[CKD-EI;)U (mL/ 43.4437.1 18+14.4 <0.001
inf1.73. D - ’
Total number of crescentic glomeruli 4 (1-31) min m
_ - Total cholesterol (mg/dL) | 205+64 194455 0.462
Number of globally sclerotic glomeruli 2 (0-27) LDL cholesterol (mg/dL) 129453 123143 0,674
Cellular crescentic glomeruli ratio (%) 23.3+25.7 HDL cholesterol (mg/dL) 42412 3648 0.008
Total crescentic glomeruli ratio (%) 43+28 Triglycerides (mg/dL) 170+99 181490 0.523
Global sclerotic glomeruli ratio (%) 25+24.7 Need for dialysis at
. - tation
Presence of fibrinoid necrosis 38 (41.8) presen
Presence of endocapillary proliferation 33 (36.3)
B > | i ( | * No 53 (93) 17 (50)
resence of mesangial proliferation 45 (49.5 :
: — Presence. of macroscopic 4(7) 5(15) 0.189
Presence of arteriolar hyalinosis 8 (8.8) hematuria
Presence of arteriosclerosis 27 (29.7) Presence of microscopic | 4 (93) 29 (85) 0.281
Presence of interstitial inflammation 89 (97.8) Eematurlaf T
resence of diabetes
Interstitial fibrosis and tubular atrophy score mellitus 5(87) 5(14.7) 0.281
°0 17 (18.6) Presence of hypertension | 20 (35) 21 (61.7) 0.007
® <2500 44 (48.4) Presence of dyslipidemia | 36 (63) 23 (67.6) 0.318
® 25-500) 23 (25.3) P;esence of peripheral 16 (28) 14 (41) 0.161
edema
0,
>0 707 ANCA positivity
Histopathologic diagnosis e PR3-ANCA 8 (14) 8 (23.5) 0.168
® Anti-GBM glomerulonephritis 7 (7.7) o MPO-ANCA 1 (19.2) 4(11.7)
® Lupus nephritis 13 (14.3) Patient survival
® |gA nephropathy 26 (28.6) * Alive 52 (91) 27 (80) 0.1
e Infection-related glomerulonephritis 4(4.4) ® Died 5(9) 7 (20)
o Membranous glomerulonephritis 1 ('I] aztxai;Lemp]resrer:]tuer(:];esrnounr}wyber (9%), mean + standard deviation, median (minimum-
o ANCA-associated glomerulonephritis 40 (44) ESKD: End-stage kidney disease, SBP: Systolic blood pressure, DBP: Diastolic blood

Data are presented as number (%), mean + standard deviation, median (minimum-
maximum), or number only

GBM: Glomerular basement membrane, IgA:
Antineutrophil cytoplasmic antibody

Immunoglobulin A, ANCA:

pressure, eGFR: Estimated glomerular filtration rate, CKD-EPI: Chronic kidney
disease epidemiology collaboration, LDL: Low-density lipoprotein, HDL: High-
density lipoprotein, ANCA: Antineutrophil cytoplasmic antibody, PR3-ANCA:
Proteinase 3-antineutrophil cytoplasmic antibody, MPO-ANCA: Myeloperoxidase-
antineutrophil cytoplasmic antibody
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[area under the curve (AUC): 0.76, 95% confidence interval (Cl):
0.671-0.866, p<0.001] and for global sclerotic glomeruli ratio
was 249% (AUC: 0.65, 95% Cl: 0.536-0.770, p=0.015). The ROC
curves of serum creatinine level and global sclerotic glomeruli
ratio are shown in Figure 1. The Cox regression analysis was
used to identify risk factors that predict ESKD. The variables for
which p<0.20 was found by univariate analysis were included in
the multivariate regression analysis. According to the univariate
Cox regression analysis results, gender, global sclerotic glomeruli
ratio, total crescentic glomeruli ratio, baseline serum creatinine
level, IFTA score and need for dialysis on admission were taken
as a candidate variable in multivariate analysis. On multivariate
analysis, the requirement for dialysis [hazard ratio (HR): 2.4,
95% Cl: 1.06-5.40, p=0.034], the serum creatinine level >3
mg/dL (HR: 2.92, 95% Cl: 1.05-8.10, p=0.040), and IFTA score
>25% (HR: 2.85, 95% Cl: 1.31-6.20, p=0.008) were independent
risk factors for the development of ESKD. Risk factors for the
development of ESKD are shown in Table 5.

Table 4: Comparison of the patients’ histopathological findings
between the non-ESKD and ESKD groups

Non-ESKD ESKD
Parameters (n=34 p value
(n=57, 62.7%) 37.30%0)
Total number of glomeruli | 12 (2-37) 13 (3-18) | 0.340
Total number of 4(1-24) 5(1-31) | 0.082
crescentic glomeruli
umoer o glelbely 1(0-10) 4(0-27) | 0005
sclerotic glomeruli
Cellular crescentic 23.5+24.9 23427 0.670
glomeruli ratio (%)
Tot.al crescentic glomeruli 39.4425.8 49.54309 | 0.129
ratio (%)
Globally sclerotic 19.9421.4 3384275 | 0.013
glomeruli ratio (%)
Presen_ce of fibrinoid 25 (43.9) 13 (38.2) 0381
necrosis
Presgnce pf endocapillary 23 (40.4) 10(29.4) | 0205
proliferation
Presence of mesangial 29 (50.9) 16 (47.1) | 0.446
proliferation
Prest_“.nce_ of arteriolar 3(53) 5(14.7) 0.125
hyalinosis
Presence of 16 (28.1) 1 (32.4) | 0.420
arteriosclerosis
Presence o_f interstitial 55 (96.5) 34 (100) 0912
inflammation
Interstitial fibrosis and
tubular atrophy score
® <250 44 (77.2) 17 (50) e
® =250 13 (22.8) 17 (50)

Data are presented as number (%), mean + standard deviation, median (minimum-
maximum), or number only
ESKD: End-stage kidney disease

206

.
°

Sensitivity
Sensitivity

°

T T T T T T T Y
o0 02 o os o " 00 02 04 08 s "
1-Specificity 1-Specificity

(Y ®)

Figure 1: The ROC curve of serum creatinine level and global sclerotic
glomeruli ratio for predicting kidney outcome. A) The serum creatinine
level of 3 mg/dL was determined to be a cut-off value with a sensitivity
of 76% and a specificity of 68%, and the AUC was 0.76. B) The global
sclerotic glomeruli ratio of 24% was determined to be a cut-off value
with a sensitivity of 62% and a specificity of 63%, and the AUC was 0.65.

In the present study, the results showed that the ESKD group
had a high prevalence of hypertension, high levels of SBP and
DBP, more advanced kidney failure, and high rate of need for
dialysis therapy. Moreover, patients in the ESKD group also had
a higher global sclerotic glomeruli ratio, IFTA score, and lower
levels of hemoglobin and hematocrit compared with non-
ESKD group. In multivariate analysis, we found that the serum
creatinine level above 3 mg/dL, need for dialysis treatment, and
presence of more than 25% IFTA at the time of diagnosis in CGN
patients were independent risk factors for ESKD.

RPGN is a clinical syndrome characterized by a rapid decline
in kidney function that typically accompanies CGN and often
causes ESKD. Quick action isimportant here, timely and accurate
clinical and pathological diagnosis are essential. Rapid initiation
of appropriate therapy is crucial in efforts to reverse irreversible
organ damage (18).

As kidney failure advances, especially the presence of need
for dialysis therapy at presentation determines the prognosis
with regard to mortality and kidney survival. However, it is
unclear which cut-off value of serum creatinine level could be
indicative of poor kidney outcome (3).

Histologically, a low percentage of normal glomeruli and
large extent of IFTA, and extent of interstitial infiltrate are
associated with poor kidney outcomes (9,10,19). In a recent
study, researchers demonstrated that the specific histopathologic
findings, such as histopathologic classification, the severity of
arteriosclerosis, and tertiary lymphoid organ formation provide
additional information in predicting kidney outcomes among
CGN patients.
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Table 5: Cox regression analysis: risk factors associated with end stage kidney disease in patients with crescentic glomerulonephritis
Univariate Multivariate

Parameters HR 95% ¢l p value HR 95% Cl p value
Low Up Low Up

Gender (male) 1.62 0.80 3.28 0.181 - - - -

Globally sclerotic glomeruli ratio (>24%) 2.76 1.37 5.55 0.004 - - - -

Need for dialysis at presentation 5.18 2.59 10.36 <0.001 2.40 1.06 5.40 0.034

Creatinine (>3 mg/dL) 6.37 2.80 14.51 <0.001 2.92 1.05 8.10 0.040

Total crescentic glomeruli ratio 1.01 0.99 1.02 0.190 - - - -

Interstitial fibrosis and tubular atrophy score (>25%) 4.30 2.03 9.1 <0.001 2.85 1.31 6.20 0.008

HR: Hazard ratio, Cl: Confidence interval

Also, clinical parameters such as age and kidney function at
the time of diagnosis were identified as independent predictors
of kidney outcomes (20). In a new study reported from the
Mayo Clinic, investigators defined a chronicity score on kidney
biopsy including chronic changes such as glomerulosclerosis,
interstitial fibrosis, tubular atrophy and arteriosclerosis. The
chronicity score grades were correlated with the severity of
kidney function impairment at presentation. Higher degrees of
involvement of each component was correlated with lower eGFR
at diagnosis and increased risk of kidney disease progression in
patients with ANCA-associated glomerulonephritis (21). The
findings of the present study were similar to the findings of the
above mentioned studies. We observed that 37% of the patients
resulted in ESKD during a median follow-up of 17 months. The
degree of decline in kidney function at presentation, need for
dialysis therapy, and the presence of IFTA on kidney biopsy were
independent prognostic predictors of kidney outcomes in our
study.

Recently, the Turkish Society of Nephrology Glomerular
Diseases Working Group has published an article regarding the
epidemiologic data of patients with RPGN in Tiirkiye (22). This
study's results are consistent with our study results. However,
the present study is seperated from this study by determining
the predictor factors of ESKD in CGN patients. Also, our data
were reflected from a tertiary referral center. Thus, we think that
our study report can provide detailed information about patient
characteristics and risk factors affecting kidney prognosis in
CGN patient population from our country.

The kidney prognosis of CGN patients depends on many
factors, including the underlying cause, serum creatinine level at
presentation, percentage of glomerular involvement, treatment
delay, and several specific histopathologic findings. The
histopathologic severity, activity, and chronicity of glomerular
and tubulointerstitial compartments can predict the prognosis.
Although CGN is defined commonly as the presence of >5000
crescent in a kidney biopsy, there is no consensus about the
term of CGN among pathologists. Also depending on the
clinical condition, there may be major diagnostic and clinical

significance in the finding of one fresh crescent formation in the
kidney biopsy specimen (2). In this study, our biopsy specimens
had various percentages of total crescentic glomeruli, ranging
between 10-100%. The mean total crescentic glomeruli ratio
was 43% (celluler crescent 23%, fibrocellular crescent 14.5%,
and fibrous crescent 5.5%). Aproximately one-third of the
patients had crescent >50%. When we examined the patients
based on different crescent percentages, the group of patients
with >50% crescents had more severe renal insufficiency at
presentation and more frequent dialysis requirement. However,
total crescentic glomeruli ratio was not a prognostic factor for
ESKD in our study. This may be related to relatively small sample
size, short duration of follow-up period in our center.

Patients with advanced chronic histopathological findings
must be balanced against the possibility of immunosuppressive-
related adverse effects. There's no established simple prognostic
marker for accurately predicting kidney outcome. Still, the best
prognostic marker for all CGN patients is the severity of kidney
function impairment at the time of diagnosis (3,18). For this
reason, early diagnosis and treatment, increasing awareness of
the disease among clinicians and multidisciplinary management
of the complex disease are very important for preventing
irreversible organ damage and increasing kidney survival in CGN
patients.

Study Limitations

The present study had several limitations. This was a single-
center retrospective study including a relatively small number of
patients with various glomerular disease entities. Therefore, the
data of the present study could not be analyzed in a standardized
fashion. A large-scale, longer follow-up and multicentre study
based on national data are needed to evaluate risk factors for
the development of ESKD.

This study demonstrated that the kidney function at the time
of diagnosis, need for dialysis therapy, and the presence of IFTA
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on kidney biopsy are predictive factors for kidney outcomes in
CGN patients. Treatment plans must be individualized according
to chronic changes on kidney biopsy and in patients whose
kidney function is unlikely to recover. Further studies are needed
to define which risk factors are best suited for CGN patients.
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Evaluating the Utility of L1 Level Measurement as an Alternative
to L3 in Assessing Myosteatosis on Computed Tomography

Bilgisayarli Tomografide Miyosteatozun Degerlendiriimesinde L3’e Alternatif Olarak L1
Seviye Olgtimantin Degerlendirilmesi

® Atiye Cenay Karabork Kilig, ® Siimeyra Cayiréz, ® Sevcihan Kesen Ozbek, ® Mustafa Kaya, ® Hiiseyin Koray Kilig, ® Gonca Erbas

Gazi University Faculty of Medicine, Department of Radiology, Ankara, Tiirkiye

Abstract

Objectives: Myosteatosis is a pathology characterized by the accumulation of fat within muscle tissue and serves as a significant indicator for
monitoring various medical conditions. Computed tomography (CT) is a useful method for objectively assessing myosteatosis, but exploring
alternative anatomical levels for evaluation is necessary. The objective of our study is to investigate the possibility of using the lumbar 1 (L1) level
as an alternative to lumbar 3 (L3) level for myosteatosis measurements in CT scans.

Materials and Methods: This retrospective study included 135 participants who underwent abdominopelvic CT scans without contrast. CT scans
were performed using a Siemens Somatom Force scanner, and myosteatosis was quantified at the L1 and L3 levels. The abdominal skeletal muscles’
cross-sectional area (SMA) and skeletal muscle radiation attenuation (SMRA) values in Hounsfield units (HU) were measured. Statistical analysis
included paired t-tests and Pearson correlation coefficients.

Results: SMA at the level of L3 vertebra was statistically significantly higher than that of L1 vertebra (143.5+31.4 cm?; 128.8 cm?+27.7 cm?,
respectively, p<0.001) We found a significant correlation between SMA of L3 and L1 (p<0.001, r=0.93). The difference in SMRA at L3 and L1 vertebras
was small but significant (37.6+6.6 HU; 36.5+6.7 HU, respectively, p<0.001) We also found a significant correlation between the SMRA of L3 and
L1 (p<0.001, r=0.85).

Conclusion: This study demonstrates a strong correlation between muscle density and area at the L1 and L3 levels. The results of the study support
the use of measurements at the L1 level as an alternative to L3 level measurements for evaluating myosteatosis. Future studies could investigate the
variations in CT scanners and techniques and explore the reliability and applicability of the results.

Keywords: Myosteatosis, sarcopenia, body composition, computed tomography

Amac: Miyosteatoz, kas dokusu icinde yag birikimi ile karakterize bir patoloji olup, ¢esitli tibbi durumlarin izlenmesi icin onemli bir géstergedir.
Bilgisayarli tomografi (BT), miyosteatozu 6znel olarak degerlendirmek icin yararh bir yontemdir, ancak degerlendirme icin alternatif anatomik
seviyelerin arastirilmasi gereklidir. Calismamizin amaci, BT taramalarinda miyosteatoz 6l¢timleri icin lomber 3 (L3) seviyesine alternatif olarak lomber
1 (L1) seviyesinin kullaniima olasiligini arastirmaktir.

Gerec ve Yontem: Bu retrospektif calisma, kontrastsiz abdominopelvik BT taramalari yapilan 135 katilimciyi icermektedir. BT taramalari, Siemens
Somatom Force tarayicisi kullanilarak gerceklestirilmistir ve miyosteatoz, L1 ve L3 seviyelerinde degerlendirilmistir. Abdomen iskelet kaslarinin
kesitsel alani (SMA) ve Hounsfield birimleri (HU) cinsinden ateniiasyon (SMRA) degerleri 6lciilmiistiir. istatistiksel analiz, eslestirilmis t-testleri ve
Pearson korelasyon katsayilarini icermektedir.

Bulgular: L3 omuru seviyesindeki SMA, L1 omuru seviyesine gore istatistiksel olarak anlamli sekilde yiiksek saptanmstir (sirasiyla 143,5+31,4 cm2;
128,8 cm2+27,7 mm2, p<0,001). L3 ve L1'in SMA'lari arasinda 6nemli bir korelasyon saptanmistir (p<0,001, r=0,93). L3 ve L1 omurlari arasindaki HU
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cinsinden SMRA degerleri farki kiiciik ancak anlamli bulunmustur (sirasiyla 37,6+6,6 HU; 36,5+6,7 HU, p<0,001). L3 ve L1'in SMRA degerleri arasinda

da 6nemli bir korelasyon izlenmistir (p<0,001, r=0,85).

Sonuc: Bu calisma, L1 ve L3 seviyelerinde 6lciilen SMRA degerlerinde ve SMA sonuglarinda giiclii bir korelasyon oldugunu gostermektedir. Calismanin
sonuclari, miyosteatoz degerlendirmesi icin L3 seviyesi Olclimlerine alternatif olarak L1 seviyesindeki 6lctimlerin kullanimini desteklemektedir.
Gelecekteki calismalar, BT tarayicilar ve tekniklerindeki varyasyonlarini, sonuclarin glvenilirligi ve uygulanabilirligini arastirabilir.

Anahtar Kelimeler: Miyosteatoz, sarkopeni, viicut kompozisyonu, bilgisayarl tomografi

Introduction

Myosteatosis, a condition characterized by the accumulation
of fat within muscle tissue, serves as an important marker for
monitoring disease progression and predicting survival in various
pathological conditions. Sarcopenia, a disorder characterized by
both muscle mass and quality decline, is intimately linked to
it, along with a decrease in physical function (1). Myosteatosis
and sarcopenia are strong indicators of disease progression and
survival in a variety of medical disorders, including different
types of cancer, cardiovascular surgery, rheumatologic diseases,
infectious infections like coronavirus disease-2019, and other
chronic illnesses (2-6). These disorders are associated with
various negative outcomes, such as a higher likelihood of falls,
physical disability, major complications after surgery, longer
hospital admissions, and greater healthcare costs (7).

Several techniques are used to evaluate muscle mass and
quality, such as bioelectrical impedance analysis (BIA), dual-X-
ray absorptiometry, ultrasound, magnetic resonance imaging
(MRI), and computed tomography (CT). While DEXA is effective
for measuring muscle mass in the limbs, it may not yield precise
measurements for the muscles in the trunk area (8). BIA can
also be used, but several factors can impact analysis, such as
hydration status and food intake, potentially making it less
accurate than other methods (9). US is a widely used technique
for quantifying muscle mass and identifying muscle wasting;
however, it is operator-dependent and may be influenced by the
experience and skill of the operator, leading to inconsistencies in
measurements and affecting reliability (10). Although MRI can
provide objective measurements of muscle mass and quality, it
is a time-consuming and expensive imaging modality that may
not be practical for routine clinical use in measuring sarcopenia

(1).

CT is a useful method for objectively assessing myosteatosis.
CT has been widely employed as a research instrument
to investigate adipose tissue proliferation. CT scans can
differentiate between fat and muscle by quantifying tissue
attenuation. Within this framework, the observed average
decline in muscle tissue indicates the existence of lipids. CT is
widely employed as an imaging method to evaluate many acute
and chronic medical disorders, including infections, cancer,
and rheumatologic diseases. Using CT to measure myosteatosis
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enhances the significance of the initial diagnosis and provides
additional value opportunistically (12,13).

In existing literature, several anatomical regions have been
explored for measuring myosteatosis and sarcopenia, with the
most commonly used anatomical level being lumber 3 (L3) (14).
Typically, L3 measurements are conducted during abdominal
tomography examinations, but they are not part of thoracic
tomography scans. However, in certain medical conditions like
infectious diseases, lung carcinoma, and interstitial lung disease,
sarcopenia relevance may extend to thoracic CT scans, making
it an essential consideration (6,15-19). Sarcopenia screening at
thorax CT may be considerably managed if the lumber 1 (L1)
level measurement for sarcopenia is shown to be correlated with
the L3 level. The aim of this study is to evaluate the possibility
of using the lumbar L1 level as an alternative to the lumbar L3
level for measuring myosteatosis on CT scans when the L3 level
is not included in the scan range.

Materials and Methods

The study complied with the Declaration of Helsinki, and
was approved by the Ethics Committee and the Institutional
Review Board of Gazi University Faculty of Medicine (approval
no: 548; date: 04.07.2022).

Since the study was retrospective, the requirement for
informed consent was waived.

Patients

This is a retrospective study consisted of a sample of 150
consecutive participants, all of whom were 18 years of age
or older and had received abdominopelvic CT scans with
non-contrast series as part of CT urography examination for
a hematuria workup between January 2018 and June 2022.
This examination was chosen because they all had non-
contrast series with a standard scanning protocol. To address
the potential confounding effect of tissue enhancement on
evaluations of muscle attenuation measurements, the study
incorporates participants who have received unenhanced CT
scans of the abdomen. Injecting intravenous contrast during
imaging might impact the accuracy of the results, posing a
risk to the dependability of such imaging methods (20). Fifteen
subjects were excluded from the study because of metallic
hardware artifacts induced by prostheses, as well as motion
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artifacts. These variables possess the capacity to influence the
precision of the measurements.

CT Scanning Parameters and Evaluation of the
Measurements

The CT imaging was conducted using a Somatom Force,
a third-generation 192-section dual-source CT scanner by
Siemens Healthcare. This scanner undergoes daily calibration
with phantoms provided by the manufacturer, ensuring
consistent and accurate attenuation measurements. During the
non-contrast phase, series were taken of the entire abdomen,
including the L1 and L3 levels. The acquisition parameters were:
tube voltage 90-kVp, current modulation (4D care dose®) with
reference 120 mAs, detector configuration 192x0.6 mm, gantry
rotation time 0.5 s and a spiral pitch factor of 0.35. An iterative
reconstruction algorithm was used with a strength of 3 over
5 (ADMIRE®). Images were reconstructed with a slice thickness
of 1T mm and a kernel of Br40. Examinations were transferred
on a server (syngo.via; Siemens Healthcare, Erlangen Germany).
Imagel), a public domain Java image processing program
(version 1.54h) was utilized to quantify myosteatosis at the L1
and L3 levels in the non-contrast series. An expert radiologist,
with a background of twenty years in CT scan analysis selected
the areas of interest on axial images. The subcutaneous
area above abdominal muscles is first excluded, then rectus
abdominis muscles, transverse abdominis muscles, oblique
muscles, paraspinal muscles, psoas muscles are drawn manually.
In accordance with prior research, we measured the skeletal
muscle area (SMA) and skeletal muscle radiation attenuation
(SMRA) of the muscles at the L1 and L3 pedicle levels (Figure 1).

The SMRA thresholds are set between -29 Hounsfield units
(HU) and 150 HU in the image processing program (21). The
ImageJ software enables the identification and distinction of
these tissues by utilizing these particular thresholds. In our
study, we did not calculate the skeletal muscle index as typically
used in sarcopenia studies, which is derived by dividing the limb
skeletal muscle mass (SMM) (kg) by the square of the height in
meters (m2). This is because our analysis focuses on comparing
the L1 and L3 level measurements within the same individual.

Statistical Analysis

Continuous variables in the study were expressed as
mean values along with their associated standard deviations.
The assessment of data normality was conducted using the
Shapiro-Wilk test. To compare measurement values between
the L1 and L3 levels within the same subjects, a paired t-test
was employed. To evaluate the strength and direction of linear
associations between two variables, we computed the Pearson
correlation coefficient, which can range from -1 (indicating a
complete negative correlation) to +1 (indicating a complete

positive correlation), with 0 signifying no correlation.
This statistical analysis was carried out using IBM SPSS
software (version 23).

The study included a total of 135 participants, 92 males and
43 females with examinations of unenhanced CT series. The
participants ranged in age from 19 to 88 years old, with a mean
age of 60.4+13.7 years.

In our study we observed that SMA at the level of L3
vertebra was significantly higher than that of L1 vertebra
(143.5+31.4 cm2; 128.8 cm2+27.7 mm?2 respectively, p<0.001)
(Figure 2). We found a significant correlation between SMA of
L3 and L1 (p<0.001, r=0.93). The difference in SMRA at L3 and
L1 vertebra was small but significant (37.6+6.6 HU; 36.5+6.7
HU respectively, p<0.001) (Figure 3). We found a significant the
correlation between SMRA of L3 and L1 (p<0.001, r=0.85).

The results are summarized in Table 1.

In our study, we found a significant positive correlation
between the levels of L1 and L3 in terms of muscle density
and muscle area. This suggests that measurements of muscle

Figure 1: The L1 and L3 pedicle levels are shown in images a) and c),
respectively. After excluding the subcutaneous area above the abdominal
muscles, the rectus abdominis muscles, paraspinal muscles, oblique
muscles, and psoas muscles are manually drawn. The image processing
program then identifies and distinguishes muscle attenuation thresholds
between -29 and +150 Hounsfield units, which are displayed in red (b)
and d)

L1: Lumbar 1, L3: Lumbar 3
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Figure 2: The box plots show skeletal muscle area values at vertebral
levels L1 and L3 for the study population, aiding in comparing muscle
areas at different spinal levels. This comparison explores the potential of
using L1 as an alternative to L3 for detecting sarcopenia
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Figure 3: The box plots display skeletal muscle radiation attenuation
values at vertebral levels L1 and L3 in the study population, facilitating
the comparison of muscle attenuation at different spinal levels

L1: Lumbar 1, L3: Lumbar 3

attenuation and cross-sectional area at L1 could be reliable for
detecting sarcopenia, providing comparability to the results
from CT scans at L3.

Arecent systematic review investigates the potential of using
vertebral levels other than the commonly utilized L3 in CT scans
for measuring SMM and identifying sarcopenia in individuals
with cancer. It notes that not every diagnostic scan covers the
L3 level, prompting a search in five databases for studies that
measure SMM at higher vertebral slices in cancer patients.
However, due to methodological discrepancies, varied sarcopenia
thresholds, and a general lack of agreement, the findings do not
strongly endorse any vertebral level as a definitive alternative
to L3. This underscores the need for further research to provide
a standardized technique for evaluating SMM when L3 data is
unavailable. This approach aligns with the primary objective of
our investigation (14).

Liu et al. (22) investigated the possibility of utilizing L1
level chest CT images to evaluate SMM in a Chinese population.
The study shows a significant association between L1 and L3
measurements, similar to our research. This suggests that chest
CT scans may have the potential to replace abdomen CT scans
for assessing muscle mass, particularly when the L3 level is not
included in the scan field (22).

Patients undergo only thorax CT scans in various scenarios,
systemic sclerosis is one of these conditions. A study was
conducted to analyze muscle mass in patients with systemic
sclerosis (16). The researchers used chest CT scans at the L1 level
to examine myopenia and myosteatosis. The findings indicate
that measurements taken at the L1 level can effectively detect
myopenia and show a strong correlation with clinical outcomes.
The study's results have important implications for the diagnosis
and treatment of sarcopenia in systemic sclerosis. They show
that using chest CT scans to measure skeletal muscle at the L1
level is an effective method as we hypothesize in our study.

The work conducted by Pickhardt (13) examines the efficacy
of acompletely automated deep learning algorithm in evaluating
sarcopenia through the analysis of CT scans. The method
involves comparing muscle measurements taken at the L1 and
L3 vertebral levels to make predictions about the likelihood
of future hip fractures and mortality. The results indicate that
measurements taken at the L1 level are similar to those taken at
the L3 level, which is widely employed for assessing sarcopenia.

Table 1: The results of statistical analysis exploring the relationship between skeletal muscle area and skeletal muscle radiation

attenuation at two different vertebral levels: L1 and L3

L1 vertebra level L3 vertebra level *p value r
Skeletal muscle area + SD (cm?) 128.8427.7 143.5+31.4 0.001 0.93
Skeletal muscle radiation attenuation + SD (HU) 36.5+6.7 37.6+6.6 0.001 0.85

*Significance level is set at <0.05, ®Pearson correlation coefficient
SD: Standard deviation L1: Lumbar 1, L3: Lumbar 3, HU: Hounsfield units
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The study's findings suggest that incorporating L1-level
assessments can enhance the effectiveness of opportunistic
CT screening for sarcopenia by enabling the utilization of
both chest and abdomen CT scans. The study emphasizes
the usefulness of automated CT-based muscle attenuation
assessments in predicting important health outcomes. Although
we could not automatically measure muscle attenuation using
CT in our study, it is still feasible to utilize thorax CT to assess
myosteatosis and provide additional information to the main
objective of the examination in situations where automated
measurement is not available (13).

Study Limitations

The study possesses certain limitations, including a rather
modest sample size and the inclusion of patients who underwent
unenhanced series of abdominal CT scans for a limited diagnosis
of hematuria as part of CT urography examination. We chose
this examination to examine a non-contrast series with a
standard protocol and dose. Nevertheless, a correlation analysis
within the same patient was conducted, hence enhancing the
reliability of the obtained data. Although numerous studies have
previously affirmed the effectiveness of the measurement style,
the selection of locations for evaluating SMA and attenuation
values was performed manually, potentially resulting in
decreased measurement precision. And measurements are made
by a single observer in a single institution. Additionally, it should
be noted that the study did not incorporate thoracic CT scan
data, a crucial component for demonstrating the applicability
of the findings to a broader population. If we had chosen
non contrast thorax CT examination, it would not be possible
to compare levels L1 and L3 measurements, since L3 level is
not included in thorax CT examinations. Therefore, additional
research must be conducted to validate the findings of this
study across various practice contexts, thereby establishing
their generalizability.

In conclusion, there exists a correlation between the
measures of mass and quality of psoas muscles at the L1 level
and those conducted at the L3 level. These measurements have
the potential to be utilized in future research to assess the
correlation between sarcopenia and can serve as an additional
benefit to CT scans without the need for supplementary imaging
techniques. Nevertheless, it is imperative to acknowledge the
limits of the study, which indicate the necessity for additional
research to ascertain the dependability and applicability of the
results. Future research fields can study the examination of
variations in CT scanners and techniques, as well as the inclusion
of more diverse patient populations and examination types.
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Eriskin Non-Kardiyotorasik Cerrahide Preoperatif Gogiis
Hastaliklari Konsiiltasyonlarinin Incelenmesi ve Risk
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Examination of Preoperative Pulmonology Consultations and Risk Modification in Adult
Non-Cardiothoracic Surgery: A Retrospective Cohort Study
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Amag: Preoperatif degerlendirme esnasinda anestezi doktoru perioperatif stirecte riskli olabilecegini diisindigu ve/veya semptomlari bulunan
hastalarin tani ve tedavisi icin farkli branslardan goriis isteyebilmektedir. En sik konsiiltasyon istenen branslardan biri de gogtis hastaliklari klinigidir.
Bu calismada anestezi polikliniginde non-kardiyotorasik cerrahi gecirecek hastalardan istenen Gogiis Hastaliklar Konsiiltasyonu (GHK) nedenlerini
ve perioperatif siirece etkilerini arastirmayr amacladik.

Gerec ve Yontem: Calismada U¢iincii basamak bir hastanede Ocak 2022-Temmuz 2022 tarihleri arasinda nonkardiyotorasik cerrahi gecirecek 18 yas
lizeri 321 hastadan preoperatif degerlendirme amacl istenen GHK'ye ait kayitlar hastane bilgi kayit sistemi lizerinden retrospektif olarak incelend.i.
Hastalarin genel 6zellikleri, planlanan cerrahi tipi, GHK istenme nedenleri, varsa istenen ek tetkikler ve konsiiltasyon sonucunda verilen risk degerleri
ile Postoperatif Pulmoner Komplikasyon (PPK) gelismis olanlar incelenip kayit altina alindi.

Bulgular: Anestezi poliklinigine preoperatif degerlendirme amacli gelen 13.342 hastanin 321'inden GHK istenmisti. Bu hastalarin 146'si (%45,5)
erkek ve 65,3+12,7 yas araliginda, 175'i (%54,5) kadin ve 62,7+14,7 yas araligindaydi. En sik genel cerrahi klinigince opere edilecek hastalardan
konsiiltasyon istenmisti. En sik konsiiltasyon isteme nedeni tanisiz pulmoner semptom/bulgu saptanmasiydi (%52,95). GHK tamamlayan hastalarin
%2,32'sinde PPK gelistigi ve gogus hastaliklari doktoru tarafindan verilen risk ile PPK arasinda anlamh bir iliski olmadigi tespit edildi (p=0,146).
Bununla Amerikan Anestezistler Dernegi skoru ile PPK arasinda anlamli iliski oldugu tespit edildi (p=0,048).

Sonugc: Hastalarin dogru risk siniflandirmasi ve eger gerekiyorsa ilgili branslardan alinan konsiiltasyonlar ile multidisipliner bir yaklagimla dikkatli
sekilde hazirlanmasi postoperatif komplikasyonlarin énlenmesi acisindan dnemlidir.

Anahtar Kelimeler: Konslltasyon, gogiis hastaliklari, preoperatif, degerlendirme

Abstract

Objectives: During the preoperative evaluation, the anesthesiologist may request opinions from different branches for the diagnosis and treatment
of patients who may be risky in the perioperative process and/or have symptoms. One of the most frequently consulted branches is the chest
diseases clinic. In this study, we aimed to investigate the causes of Chest Disease Consultation (CDC) requested from patients who will undergo non-
cardiothoracic surgery in anesthesia outpatient clinic and their effects on perioperative process.

Materials and Methods: In this study, the records of CDC requested for preoperative evaluation from 321 patients over the age of 18 who
underwent non-cardiothoracic surgery in a tertiary care hospital between January 2022 and July 2022 were retrospectively examined through the
hospital information record system. The general characteristics of the patients, the type of surgery planned, the reasons for requesting CDC, the
additional examinations requested if any, the risk values given as a result of the consultation and those who developed Postoperative Pulmonary
Complication (PPC) were examined and recorded.
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Results: Of the 13,342 patients who came to the anesthesia outpatient clinic for preoperative evaluation, 321 patients were asked for CDC. Of these
patients, 146 (45.5%) were male and 65.3+12.7 years old and 175 (54.5%) were female and 62.7+14.7 years old. Consultation was requested from
the patients to be operated by the General Surgery Clinic most frequently. The most common reason for requesting consultation was the detection
of undiagnosed pulmonary symptoms/signs (52.95%). It was found that 2.32% of the patients who completed CDC developed PPC and there was no
significant relationship between the risk given by the CD doctor and PPC (p=0.146). However, there was a significant relationship between American

Society of Anesthesiologists score and PPC (p=0.048).

Conclusion: Accurate risk stratification and, if necessary, careful preparation of patients with a multidisciplinary approach with consultations from
related branches are important for the prevention of postoperative complications.

Keywords: Consultation, pulmonology, preoperative, evaluation

Preoperatif degerlendirmenin amaci, intraoperatif veya
postoperatif ddnemde olusabilecek komplikasyonlara aday
olan hastalari belirlemek ve gerekli hazirliklari yapmaktir. Risk
tastyan hastalarin erken belirlenmesi, postoperatif goriilebilecek
komplikasyonlarin  azaltlmasi  agisindan ~ 6nemlidir ~ (1).
Konslltasyonlar, preoperatif degerlendirme sirasinda hastanin
primer tanisi ile aciklanamayan veya komorbidite olusturan
hastaliklar vefveya semptomlar icin tani ve tedavi deste§i
saglanmasi amacli farkli branslardan alinan géruslerdir (2). Diger
yandan konslltasyon istem endikasyonlarinin iyi belirlenmesi
ise gereksiz tetkik ve is glicli kaybiin dnlenmesi agisindan son
derece dnemlidir.

Pulmoner yakinmasi bulunan veya herhangi bir yakinmasi
olmaksizin  operasyon sonrasi pulmoner komplikasyonlar
yoniinden riskli hastalari belirlemek ve perioperatif siirec boyunca
hastayl dikkatli izlemek son derece Onemlidir. Postoperatif
pulmoner komplikasyonlar (PPK) ciddi morbidite ve mortalite
nedenleri arasindadir. Ayrica hastanede kalis siiresini arttirarak
is glici ve maddi kayba neden olmaktadir (3,4). Literatiirde
PPK insidansinin %2 ile 40 arasinda degistigi belirtilmistir
(5). Preoperatif pulmoner degerlendirmede anamnez, fizik
muayene en oOnemli basamaklar olup hastanin sikayetlerine
ve bulgularina gore akciger grafisi, solunum fonksiyon testleri
(SFT'ler), kardiyopulmoner egzersiz testi, arter kan gazi analizi
ve ileri goriintlileme yontemleri de istenebilir (6). Preoperatif
pulmoner degerlendirme siirecinde anestezi uzmanlari daha ileri
degerlendirme ve/veya tedavi destegi amacl gogus hastaliklari
konsiiltasyonuna (GHK) basvurabilmektedirler.

Calismamizin  primer amaci non-kardiyotorasik cerrahi
gecirecek  eriskin  hastalardan  preoperatif  anestezik
degerlendirme esnasinda istenilen GHK'nin perioperatif siirece
etki ve katkisinin gésterilmesidir. ikincil amaci ise g&giis
hastaliklari uzmaninca verilen preoperatif risk degeri ile PPK
arasindaki iliskinin arastiriimasidir.

Gerec ve Yontem

Bu calisma non-kardiyotorasik cerrahi nedeniyle anestezi
poliklinigine ameliyat dncesi tibbi degerlendirme igin basvurup,
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anestezi uzmani tarafindan GHK istenen eriskin hastalarin
verilerinin analiz edildigi, tek merkezli, retrospektif bir kohort
calismadir. Calismamiz, yerel etik kurulu tarafindan onaylandi
ve Helsinki Bildirgesi'nde belirtilen etik ilkelere uygun olarak
ylirtitildi. Retrospektif bir calisma oldugundan, hastalardan
gonilli aydinlatilmis onam formu alinmadi. Calisma icin Saghk
Bilimleri Universitesi, Giilhane Egitim ve Arastirma Hastanesi
Bilimsel Arastirmalar Etik Kurulu'ndan onay alindi (karar no.:
2023/71, tarih: 12.04.2023).

Hastanemiz {clincli basamak hastane olup, elektif cerrahi
planlanan tiim hastalar anamnez ve fizik muayene, isleme
gore degisen kan sonuclari, elektrokardiyografi, akciger
grafisi gibi verilerle birlikte anestezi uzmani tarafindan
degerlendirilmektedir. Preoperatif tibbi degerlendirme icin
Tirk Anesteziyoloji ve Reanimasyon Dernegi'nin Preoperatif
Degerlendirme Anestezi Uygulama Rehberi kullaniimaktadir (7).
Anestezi uzmani tarafindan aktif sikayeti olan, ek hastaliklar
bulunan ve/veya yas, kilo, cerrahiislem tipi gibi degiskenlere bagl
olarak ileri tetkik ve degerlendirmeye ihtiya¢ duyulan hastalara
ilgili branslardan konsiiltasyon istenmektedir. Konsiiltasyon
sonucundaki ek dneriler vefveya verilen riskler hem bilgisayar
kayit sistemine hem de anestezi preoperatif degerlendirme
formuna islenmektedir. Hastanemiz  gogiis  hastaliklan
kliniginde preoperatif donemde konsiiltasyon istenen hastalarin
degerlendirilmesinde Assess Respiratory Risk in Surgical Patients
in Catalonia (ARISCAT) risk skorlamasindan faydalaniimaktadir.
ARISCAT risk skorlamasinda hasta ile ilgili; yas, preoperatif SPO,
degeri, onceki aydaki akut solunum yolu enfeksiyonu o6ykiisu,
preoperatif anemi, cerrahi insizyon yeri, cerrahi islem siresi ve
acil cerrahiler olmak lizere yedi bagimsiz risk faktorii olmak
lizere yedi parametre degerlendirildi (Tablo 1) (1).

Calismada; hastanemiz anestezi poliklinigine 1 Ocak
2022-1 Temmuz 2022 (6 ay) tarihleri arasinda basvuran non-
kardiyotorasik cerrahi gecirecek, hastane kayit sisteminde
verileri tam olan, 18 yas ve Usti hastalar tarandi. Hastane
bilgi sisteminden bu hastalarin yas (yil), cinsiyet (kadinferkek),
boy (cm), agirhk (kg), viicut kitle indeksi (kg/m?), Amerikan
Anestezistler Dernegi (ASA) skoru (I/lI/III/IV), tanilari ve
planlanan cerrahi tipi, cerrahi girisim riski (dustik/orta/ytksek),
GHK sonuglari incelenerek kayit altina alindi. Ayrica hastalarin
GHK endikasyonu, go6glis hastaliklari uzmani tarafindan
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belirlenen risk grubu (dustik/dUstik-orta/ortajorta-ytksek/
yiiksek), varsa g6gus hastaliklari uzmani tarafindan istenen ek
tetkikleri, GHK talebinin anestezi onay siirecini geciktirdigi giin
sayisi ve degerlendirme sonrasi yapilan oneriler ile PPK gelisip
gelismedigi hastane bilgi sistemi lzerinden incelenip, kaydedildi.

istatistiksel Analiz

Calisma sonunda elde edilen verilerin istatistiksel analizinde
SPSS for Mac Version 20.00 (SPSS Inc., Chicago, IL., USA) paket
program kullanildi. Siirekli degiskenler minimum, maksimum,
ortalama + standart sapma; kategorik degiskenler ise sayr ve
yiizde (%) olarak ifade edildi. Sirekli degiskenlerin normal
dagilma uyup uymadiklari Kolmogorov-Smirnov testi ile
degerlendirildi. Kategorik degiskenlerin analizi ki-kare testi ile
yapildi. Gruplar arasinda normal dagihm gdsteren ortalamalar
Student's t-testi ile, normal dagihm gostermeyenler Mann-
Whitney U testi ile karsilastirildi. istatistiksel anlamlilik icin
p<0,05 esas alind.

En sik genel cerrahide, sonra sirasiyla gastroenteroloji ve
Urolojide anestezi altinda islem planlanan hastalardan GHK
istenmisti (Tablo 3). Operasyon alanina gore GHK istenme
sebeplerinindagihmigruplararasinda anlamli fark géstermiyordu
(p=0,062). Operasyon alanina gore ASA skorlarinin dagilimi da
gruplar arasinda anlamh fark géstermiyordu (p=0,261).

Hastalardan GHK istenmesinin en sik nedenleri 170 (%52,95)
hastada tanisiz pulmoner semptom/bulgu saptanmasi, 76
(0023,67) hastada tanili havayolu hastaligi varligi/oykisd,
56 (0017,44) hastada tanisiz radyolojik bulgu saptanmasi
seklindeydi (Tablo 4).

Gogus hastaliklar hekimi tarafindan incelenen postero-
anterior akciger (PAAC) filmlerinde en sik 9%39,2 segmenter
degisiklikler ~ goriilmusken,  %30,56'st  normal  olarak
degerlendirilmisti. Gogls hastahklari doktoru tarafindan

Tablo 2: Preoperatif GHK istenen hastalarin ASA skorlari ve
demografik ozellikleri

Cinyet Erkek 146 455
Bu alti aylik siirecte anestezi polikliniginde 13.342 hasta - Kadin 175 545
degerlendirildi. Bu hastalarin non-kardiyotorasik cerrahi VKI (kg/m’) 2638
gecirecek olan 321'inden GHK istenmis olup bunlarin 146'si Yas, yi Erkek 653+12,7 0=0,089"
(0045,5) erkek, 175'i (%54,5) kadin hastaydi. Bu hastalarin erkek Kadin 62,7+14,7
ve kadinlarda yas ortalamasi sirasi ile 65,3+12,7'ye karsihk Kullaniyor 57 17,8
62,7+14,7 idi (p=0,089). GHK istenen hastalarin %17,75'i sigara Sigara Kullanmamis 158 49,2
kullaniyorken, %49,22'si hi¢ sigara kullanmamis ve 0033,2'si Birakmis 106 33
sigaraylr birakmiglardi. Konsiiltasyon istenen hastalarin ASA | 30 9,34
skorlamalari en sik ASA Il (%52,95) idi (Tablo 2). I 170 52,95
ASA skoru
Tablo 1: ARISCAT risk skalasi I 116 36,13
Risk faktorleri Risk skoru % 5 1,55
<50 0 *Ki-kare
GHK: Gogiis hastaliklari konstiltasyonu, ASA: Amerikan Anestezistler Dernegi, n:
Yag, yil 51-80 3 Hasta sayisi, VKi: Viicut kitle indeksi
>80 16
>96 0 Tablo 3: Preoperatif GHK istenen hastalari opere edilecek
Preoperatif O, satiirasyonu 0096-95 klinikler
<0090 24 Opere edecek klinik n %
Son 1 ayda akciger enfeksiyonu varlig 17 Genel cerrahi 77 23,98
Preoperatif anemi, hemoglobin <10 g dL n ?astroenteroloji 3 22,74
o Ust abdominal 15 Uroloji 2/ 122
Cerrahi kesi intratorasik 24 Kadin hastaliklari ve dogum 36 1,21
<9 saat 0 Goz 30 9,34
Ameliyat siiresi 2-3 saat 16 Ortopedi 20 6,23
>3 saat 23 Beyin cerrahisi 18 5,60
Acil ameliyat 8 KBB 13 4,04
Diisiik <26 (1,6) Plastik cerrahi 12 3,73
Risk simifi (%) Orta 26-44 (13.3) KVC (Periferik vaskiiler cerrahi) 5 1,55
Yiksek >44 (42,1) g:EI:méZQELIsﬁjst’ltztlztlan konsiiltasyonu, KBB: Kulak Burun Bogaz, KVC: Kalp ve
ARISCAT: Assess Respiratory Risk in Surgical Patients in Catalonia Damar Cerrahisi, n: Hasta sayisi
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0033,76'sina ek tetkik istenmis olup en sik istenen tetkikler
toraks bilgisayarli tomografi (BT) (41 hasta), SFT (27 hasta) ve
yiiksek ¢oziintirliikli BT (18 hasta) seklindeydi.

GHK sonrasi hastalarin %717,27'sine herhangi bir 6neride
bulunulmamisken, %76,74'line tedavi planlanmisti (Tablo
5). Anestezi doktoru tarafindan GHK istenen hastalarin
20'si konsiiltasyona gitmezken, 30 hastada operasyonunun
ertelenmesine karar verildi. GHK alinan hastalarin yedisinde
(%2,32) postoperatif donemde solunumsal komplikasyon
gelistigi tespit edildi.

ASA ve GHK sonucunda onerilen risk gruplarinin iliskisi
incelendi (Tablo 6). Bu sonuglara gore ASA ve GHK risk grubu
arasinda anlamli iliski saptanmadi (p=0,150).

GHK sonucunda onerilen risk grubu ile PPK arasindaki
iliskiler de incelendi (Tablo 7). GHK sonucu ile PPK gelisme riski
arasinda anlaml bir iliski olmadigi gériildi (p=0,146).

Bununla birlikte ASA skoru ile PPK gelisme durumu arasindaki

Tablo 4: Preoperatif GHK istenme nedenleri

iliskiye bakildiginda istatistiksel olarak sinirda anlaml bir iliski
oldugu gorildi (p=0,048). Bu anlamlilik ASA skoru Il ve lll olan
hasta grubunda PPK gelisme oraninin daha ylksek olmasindan
kaynaklaniyordu (Tablo 8).

Preoperatif ~ dederlendirme  esnasinda  risk  tasiyan
hastalarin  belirlenmesi, perioperatif slrecte gorilebilecek
komplikasyonlarin azaltilmasi acisindan son derece dnemlidir.
Preoperatif degerlendirmede gerekli goriilen durumlarda
hastalar diger kliniklere konsiilte edilerek komorbidite olusturan
ek hastahklar icin tani ve tedavi destedinin saglanmasi
amaclanmaktadir. Bu amacla en sik istenen konsiiltasyonlardan
birisi GHK'dir.

Calismada cerrahi planlanan hastalarda preoperatif
degerlendirme esnasinda GHK istenen hastalar degerlendiridi.
Cerrahi Oncesi preanestezik degerlendirme icin anestezi
polklinigine basvuran hastalarin 9%2,40'indan GHK istendigi
ve konsiiltasyonu sonuclandiranlarin %9,96'sinda solunumsal

i i roblemler nedeniyle islemi erteleme karari verildigi saptandi.
GHK istenme nedeni n % p bl | d y| §| tel k Id g pt d
Tanisiz pulmoner semptom/bulgu saptanmasi 170 | 52,95 GHK sirasinda ek tetkik istenen hastalarin %57,57'sinde anestezi
Tanili havayolu hastahigi varligi/dykiisi 76 23,67 onami alma siirecinin uzadi§i, bununla birlikte cogunlukla
Tanisiz radyolojik bulgu saptanmasi 56 17,44 (%77,74) GHK'lerin ayni giin igerisinde tamamlanarak anestezi
Tanili akciger parankimal hastahk varligi/éykisi | 10 3.1 onami alma surecinin uzamadigi tespit edildi. Bu sonugtan
Tanili pulmoner vaskiler hastalik varligi/6ykust 9 2,80 yola c¢ikarak hastanemizde preoperatif hasta degerlendirme
*Tanimlayic istatistik stirecinde GHK'nin anestezi onami alma siirecini uzatmadigi
GHK: Gogiis hastaliklari konsiiltasyonu, n: Hasta sayisi kanaatindeyiz
Tablo 5: GHK tamamlayan hastalara verilen 6neriler _Tz_;bl_o 7_: G_HK sonucu_nda onerilen risk grubu ile PPK arasindaki

. iligkilerin incelenmesi
GH onerisi n % PPK
Preoperatif tedavi 12 37,20 Risk diizeyi
- . Evet, n (%) Hayir, n (%)
Yeni ilag tedavisi 83 27,57 —
— Diisiik - -
Oneri yok 52 17,27 —
- — X 5 Diisiik-orta 1(4,5) 21 (95,5)
Yeni ilag tedavisi + Preoperatif tedavi 36 11,96
LT Orta 3(5,2) 55 (94,8)
Diger oneriler 18 5,98 -
— Orta-yiiksek - 31 (100)
*Tanimlayici istatistik
GHK: Gégiis hastaliklari konsiiltasyonu, GH 6nerisi: Gogiis hastaliklari énerisi, n: Yiiksek 3(3,9) 74 (96,1)
Hasta sayisi *p=0,146 (Ki-kare testi)
PPK: Postoperatif pulmoner komplikasyon, n: Hasta sayisi
Tablo 6: ASA ve GHK sonucunda dnerilen risk gruplarinin iligkisi
Risk diizevi ASA I, ASA 11, ASA I, | ASA IV, Tablo 8: ASA ve PPK iliskisi
4 n(@) | n(%) n(%) | n(%) ASA PPK, n (%)
Diisiik 18 (60) 63 (39,4) |30 (28) 2 (50) Evet Hayir
Diisiik-orta 1(3,3) 12 (7,5) 8 (7,5) 1(25) | 0 30 (100)
Orta 5(16,7) | 30(18,8) 23 (21,5) | - 1l (0,6) 159 (99,4)
Orta-yiiksek - 15(9,4) 16 (15) - 1 6 (5,6) 101 (94,4)
Yiiksek 6 (20) 40 (25) 30 (28) 1 (25) v 0 4 (100)
*p=0,150 (Ki-kare testi) *p=0,048 (Ki-kare testi)
GHK: Gogus hastaliklar konsiiltasyonu, ASA: Amerikan Anestezistler Dernegi, n: PPK: Postoperatif pulmoner komplikasyon, ASA: Amerikan Anestezistler Dernegi,
Hasta sayis n: Hasta sayisi
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Literatiir incelendiginde GHK ile ilgili calismalar siklikla tiim
branslardan istenen konsiiltasyonlarin incelendigi tek merkezli
calismalardir (3,8-11). Yapilan calismalar incelendiginde bizden
farkl olarak arastirmalarin hepsinin gogus hastaliklari klinigince
yapildigini  gérmekteyiz.  Calismamiz  GHK'lerin  anestezi
doktorlar tarafindan nasil yorumlandigi hakkinda bir ilktir.

Annakkaya ve ark. (3), Oztiirk ve ark. (8), Balbay ve ark.
(9), Uluorman ve ark. (10) ve Arslan ve ark. (11) yaptiklari
calismalarda sirasiyla toplam 510, 398, 152, 285 ve 130
olgu incelemistir. Bu galismalardan Uluorman ve ark. (10)
calismamiza benzer sekilde sadece preoperatif istenen GHK'leri
degerlendirmistir. Annakkaya ve ark. (3), Oztiirk ve ark. (8),
Balbay ve ark. (9) ve Arslan ve ark. (11) ise hastane genelinde
tlim kliniklerce istenen icinde preoperatif degerlendirmelerin
de dahil oldugu GHK'leri incelemisler ve preoperatif olarak
pulmoner degerlendirme yapilan olgularin sikhgini sirasiyla %8,
%31,1, %47 ve %40,8 oraninda bulmuslardir. Bu ¢alismalardan
da gorildigi lzere gogus hastaliklar kliniklerinden istenen
konsliltasyonlarda preoperatif degerlendirme énemli bir ylizdeye
sahiptir. Annakkaya ve ark. (3) calismalarinda preoperatif
GHK isteginin daha diisiik olma nedeni olarak hastanelerinde
preoperatif degerlendirmenin poliklinikte siklikla yapildigini
ve kendilerinin sadece yatan hastalardan istenen GHK'leri
incelemeleri oldugunu belirtmislerdir. Uluorman ve ark. (10)
bizim calismamiza benzer sekilde Uglincli basamak hastanede
ama bizden farkh olarak sadece yatan hastalardan istenen
preoperatif GHK'leri retrospektif olarak degerlendirmislerdir.
Uc aylik bir dénemde 936 hastayi tarayip 285'inden preoperatif
GHK konsiiltasyonu istendigini (%30,4) saptamislardir (10).
Calismamizda alti aylik siirecte anestezi poliklinigine gelen
13.342 hastanin degerlendirilip 321'inden preoperatif GHK
istendigi ve bu oranin da %2,40 oldugu tespit edildi. Uluorman
ve ark/nin (10) yaptigi cahismada preoperatif konsiiltasyonlarin
%088'i onay alirken, calismamizda bu oran %91,58 idi.

Preoperatif akciger grafilerinin PPK'leri éngormede hasta
oykiisiine ve fizik muayeneye 6nemli bir deger katmadig,
bununla birlikte anormal radyografik bulgularin PPK'lerle siklikla
iliskilendirildigi belirtilmektedir (4,12). Asemptomatik hastalarda
preoperatif solunum sistemini degerlendirmede rutin olarak
PAAC grafisine gerek olmadigi belirtilmektedir (13). American
College of Physicians bilinen kardiyopulmoner hastaligi olanlar
ile 50 yas (stii abdominal ve/veya torasik aort anevrizmasi
cerrahisi gecirecek hastalarin preoperatif degerlendirmesinde
PAAC grafisi ¢ekilmesini onermektedir (14). Joo ve ark. (15)
yaptiklariarastirma sonucunda preoperatif akciger grafisi cekilen
hastalarla cekilmeyen hastalarin PPK oranlari arasinda bir fark
olmadigini tespit etmislerdir. Bununla birlikte hastanemizde 18
yas alti hastalar ve gebeler hari¢ preanestezik degerlendirmede
PAAC grafisi rutin olarak istenilmektedir. Yapilacak vyeni
calismalar ile preoperatif akciger filmi istenmesinin perioperatif

doneme katkisi ve gereklili§i arastirilarak rutin preoperatif
dénemde istenilmeli mi sorusuna cevap bulunmasinin faydali
olacagini distinlyoruz. Calismada preoperatif GHK istenme
nedenleri incelendiginde PAAC'nin siipheli degerlendirilmesi
Uzerine istenme orani %717,44 olarak tespit edildi. Bununla
birlikte anestezi doktoru tarafindan siipheli goriilen PAAC
grafilerinin %17,85'inin gogus hastaliklari doktorlari tarafindan
normal olarak degerlendirildigi gorildi. Anestezi ve gogus
hastaliklart kliniklerinin beraber yapacaklari ortak calismalar
ve egitimlerle PAAC grafisini dogru degerlendirme oranlarinin
daha da artacagini dlisiinmekteyiz.

Calismamizda GHK istenen hastalarin 9%29,56'sindan ek
tetkik istendigini ve en sik toraks BT (%13,95) istendigini
saptadik. Calismalarda BT'nin asirt  kullaniminin  hastaya
getirdigi radyasyonun tetikledigi malignensi riskine ve yliksek
maliyete dikkat cekilmektedir (16). Hastalarimiza preanestezik
degerlendirmede PAAC grafisi istenip bunlarin g6gus hastaliklari
doktoru tarafindan degerlendirildikten sonra gerekli olan
hastalardan toraks BT istendigi icin gereksiz istek yapiimadigini
distintyoruz. Arslan ve ark. (11) ve Balbay ve ark'nin (9)
yaptiklari ¢alismalarda en sik istenen ek tetkikler sirasiyla %66
ve %289 oraninda SFT idi. Uluorman ve ark. (10) ve Ozgiir
ve ark. (8) calismalarinda gogts hastaliklari tarafndan en sik
istenen tetkikleri belirtmemekle beraber hastalarin cogunda
PAAC grafilerinin bulundugunu belirtmislerdir. Arastirmamizda
hastalarin 9%7,97'sinden g6guls hastaliklari doktoru tarafindan
SFT istegi yapildigi saptandi. Tiirk Toraks Dernegi'nin 2014
Preoperatif Degerlendirme Uzlasi Raporu'na gore yilda 20 paket
veya daha fazla sigara kullanimi olan, bilinen bir akciger hastahgi
olan, solunum sistemine ait semptomlari olan, 60 yas lizerinde
sigara kullanimiyla birlikte nefes darligi sikayeti olup, kardiyak,
Ust batin veya uzun siirecek alt batin cerrahisi planlanan tim
hastalarda spirometri endikasyonu oldugu belirtilmistir (17).
Calismada SFT istenen hastalarin da bu endikasyonlardan en az
birini icerdigi tespit edildi.

PPK'ler solunum sistemini etkileyen; atelektazi, trakeobronsit,
postoperatif pnémoni, akut solunum sikintisi sendromu, plevral
efflizyon, pndmotaraks, pulmoner emboli, solunum yetmezligi
gibi degisik siddetlerde goriilebilen, buna bagli olarak da
morbidite ve mortaliteye yol acip hastanede yatis stiresini arttiran
cerrahi komplikasyonlar olarak tanimlanabilir (3,18). Yapilan
calismalarda PPK oraninin %?2'den %40'a varan sikliklarda
oldugu bildirilmistir (4,19). PPK riskini 6nceden tespit edebilmek
morbitite ve mortalite acisindan son derece onemlidir. ASA
skorlamasi anestezistler tarafindan hastanin fiziksel durumunu
degerlendirmek ve ameliyattan dnce saglk durumlari hakkinda
stibjektif bir tanim yapmak ve son zamanlarda perioperatif
riski tahmin etmek icinde kullanilan klinik bir siniflandirmadir
(20,21). ASA ile PPK arasinda anlamli bir iliski oldugunu g6steren
calismalar mevcuttur (1,22). ASA sinif >2 olan hastalarda,
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PPK'lerin daha sik goriildiigi bildirilmistir (4). Uluorman ve
ark’nin (10) yaptigi calismada GHK istenen hastalarin %3,8'inde
solunumsal komplikasyon gelistigi ve bunlarin g6gus hastaliklari
doktorlarinin preoperatif degerlendirmeleriyle uyumlu oldugu
tespit edilmistir. Bununla birlikte g6gls hastaliklari klinigince
hangi skorlama sisteminin kullanildigiyla ilgili herhangi bir
bilgi verilmemistir. Calismamizda GHK sonuclandiran hastalarin
%2,32'sinde PPK gelistigini ve ASA skoru yiiksek olanlarda
istatistiksel olarak anlamli olacak sekilde daha fazla gorildiigi
tespit edildi (p=0,048). Bununla birlikte GHK sonucunda verilen
risk degeri ile PPK arasinda anlaml bir iliski olmadigi (p=0,146)
ve hastalarin GHK risk degerlendirmesi ile ASA skorlamasi
arasinda da anlamli bir iliski olmadigi tespit edildi (p=0,150).

Hastanemiz g6gls hastaliklari  klinigince preoperatif
pulmoner dederlendirmede her ne kadar ARISCAT risk skorlama
sisteminden faydalanilsa da ARISCAT risk skorlamasinin
Tiirkiye validasyon calismasi heniiz yapiimamistir. Erbesler (23)
ortopedik cerrahi geciren hastalarda PPK riskini belirlemede
ASA ve ARISCAT skoralamalarini karsilastirmis ve anlamli
bir fark bulamamistir. Kiipeli ve ark. (24) ise renal transplant
sonrasi pulmoner komplikasyon riskini belirlemede ARISCAT risk
indeksinin ASA skorlama sistemine gore daha glvenilir oldugunu
belirtmislerdir. Kara ve ark. (25) da major abdominal cerrahi
geciren hastalarda ARISCAT risk skorunun PPK'yi belirlemede
etkili olurken ASA siniflamasiyla PPK arasinda anlamli bir iliski
bulamadiklarini belirtmislerdir.

Calismanin Kisithliklar

Calismamizin bazi limitasyonlari mevcuttu. Calismanin ilk
limitasyonu retrospektif olarak tasarlanmasi kabul edilebilir.
Ayrica calismanin tek merkezli olmasi ve hasta sayisinin az olmasi
da birer limitasyon olarak degerlendirilebilir. Goglis hastaliklari
klinigince preoperatif donemde heniiz validasyonu yapilmamis
olmasina ragmen ARISCAT risk indeksinden faydalaniliyor olmasi
da baska bir limitasyondur. Sonuclarin daha biiyik bir 6rneklem
testi ile dogrulanmasi gerekebilir. Ayrica, calismamizin yapisi
geregi preoperatif GHK'ye gerek olup olmadigi konusunda
kesin yargilara varilamaz.

Preoperatif degerlendirme esnasinda uygun endikasyon ile
istenen konsliltasyonlarin perioperatif slirecte morbidite ve
mortalite lizerine olan katkisi ¢cok ©nemlidir. Ancak gereksiz
istenen konsiiltasyon ciddi is glicli ve zaman kaybina neden
olmaktadir.  Preoperatif siirecte  konsiiltasyon talebinde
bulunmadan 6nce ilgili bransa ait risk skorlamalari ve tedavi
stratejileri mutlaka gdz o©nilinde bulundurulmalidir.  PPK
riski yliksek degerlendirilen hastalarin perioperatif sirecte
multidisipliner bir yaklasimla anesteziyoloji, g6gus hastaliklari ve
cerrahiyi yapacak ilgili klinik tarafindan ortak takip edilmesi olasi
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komplikasyon riskini azaltacaktir. PPK riski tasiyan hastalarin
degerlendirilmesiyle ilgili gogiis hastaliklari ve anesteziyoloji
kliniklerinin beraber yapacaklari egitimlerin de faydali olacagini
dusiintiyoruz.
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Acute Dystonic Reaction Following Methylphenidate
Discontinuation During Combination Therapy with Risperidone:
A Case Study

Risperidon Tedavisi ile Kombinasyon Kullanimda Metilfenidat Tedavisinin Kesilmesine Bagli
Gelisen Akut Distonik Reaksiyon: Bir Olgu Sunumu
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Abstract

Attention deficit hyperactivity disorder (ADHD), a prevalent neurodevelopmental disorder, is characterized by attention deficit, hyperactivity, and
impulsivity. It frequently accompanies psychiatric disorders, such as oppositional-defiant disorder, anxiety, and mood disorders in children. Current
studies indicate a rising use of atypical antipsychotics in conjunction with psychostimulants to treat ADHD and co-occurring disorders. However,
the combination therapy may heighten the risk of adverse effects due to drug-drug interactions. One of these side effects is acute dystonic reaction
(ADR), an extrapyramidal symptom characterized by involuntary muscle contractions, particularly in the head and neck region. In this case report, a
6-year-old male patient with ADHD who was initially treated with risperidone and later started on methylphenidate is presented. After discontinuing
methylphenidate, the child developed ADR, involuntary contractions in his face and neck. The abrupt cessation of methylphenidate in combination
therapy with risperidone resulted in the occurrence of dystonia as an extrapyramidal system side effect. Symptomatic improvement was observed
with the biperiden treatment. Pharmacodynamic interactions between methylphenidate and risperidone, particularly involving dopamine pathways,
were implicated in the development of ADR. This case report emphasizes the importance of recognizing and managing potential side effects, such as
dystonia, when altering combinations of psychostimulant and antipsychotic medications. It also highlights the need for cautious dose adjustments
and gradual tapering of medications to mitigate the risk of movement disorders. Additionally, the case underscores the significance of considering
individual risk factors, medical history, and genetic predispositions in treatment decision-making.

Keywords: Acute dystonic reaction, attention-deficit hyperactivity disorder, child, methylphenidate, risperidone

Dikkat eksikligi ve hiperaktivite bozuklugu (DEHB), yaygin bir nérogelisimsel bozukluk olup dikkat eksikligi, asiri hareketlilik ve diirttisellikle
karakterizedir. Bu bozukluk genellikle, cocuklarda, karsit olma karsit gelme bozuklugu, anksiyete ve duygudurum bozukluklar gibi psikiyatrik
bozukluklarla birlikte goriilmektedir. Giincel calismalar, DEHB ve eslik eden bozukluklar tedavi etmede atipik antipsikotiklerin psikostimulanlarla
birlikte kullaniminda artis oldugunu gostermektedir. Ancak, bu kombinasyon tedavisi, ilag-ilag etkilesimleri nedeniyle yan etki riskini artirabilmektedir.
Bu yan etkilerden biri, dzellikle bas ve boyun bdlgesinde istemsiz kas kasiimalar ile karakterize bir ekstrapiramidal semptom olan akut distonik
reaksiyondur (ADR). Bu olgu raporunda, baslangicta risperidon ile tedavi edilen ve daha sonra metilfenidat tedavisine baslanan 6 yasindaki dikkat
eksikligi hiperaktivite bozuklugu (DEHB) tanili bir erkek hasta sunulmaktadir. Metilfenidatin kesilmesinin ardindan, cocukta, agiz ve boyun bélgesindeki
istemsiz kas kasiimalari-ADR- gelismistir. Metilfenidatin risperidon ile kombinasyon tedavisi sirasinda aniden kesilmesi, bir ekstrapiramidal yan etki
olan distoniye neden olmustur. Biperiden tedavisi ile belirtilerde iyilesme gozlemlenmistir. Metilfenidat ve risperidon arasindaki 6zellikle dopamin
yolaklarini iceren farmakodinamik etkilesimler, ADR gelisiminde rol oynamaktadir. Bu olgu sunumu, psikostimiilan ve antipsikotik ila¢ kombinasyon
degisikliklerinde distoni gibi potansiyel yan etkilerin taninmasi ve yodnetilmesinin 6nemini vurgulamaktadir. Ayrica, hareket bozukluklari riskini
azaltmak icin ilaclarin dikkatli doz ayarlamalari yapiimasi ve kademeli olarak azaltilmasi gerekliligine dikkat cekmektedir. Ek olarak, bu olgu ile
birlikte, tedavi kararlarinda bireysel risk faktorleri, tibbi ge¢mis ve genetik yatkinliklarin dikkate alinmasinin 6nemi vurgulanmaktadir.

Anahtar Kelimeler: Akut distonik reaksiyon, dikkat eksikligi hiperaktivite bozuklugu, cocuk, metilfenidat, risperidon
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Introduction

Attention deficit hyperactivity disorder (ADHD) is a
neurodevelopmental disorder characterized by attention decifit
and/or hyperactivity and/or impulsivity, with symptoms often
persisting throughout life (1). Psychiatric diagnoses such as
oppositional defiant disorder (ODD), conduct disorder, anxiety
disorder, and mood disorders are commonly associated with
ADHD in 50-70% of children and adolescents (2). As our
understanding of comorbidity in ADHD improves, the concurrent
use of atypical antipsychotics with psychostimulant drugs is
increasingly prevalent, in line with the current literature (3).
On the other hand, drug combination therapies may increase
the incidence of some side effects because of drug-drug
interactions (3,4).

Acute dystonic reaction (ADR) is an extrapyramidal system
side effect that occurs mostly due to antipsychotic and
antiemetic drugs. It is typically characterized by involuntary,
persistent, or spasmodic muscle contractions in the head and
neck region (5). Although it usually affects the eye (oculogyric
crisis), jaw, tongue (dysarthria) and neck muscles (torticollis), it
may also affect the trunk muscles (opisthotonus, Pisa syndrome).
Oculogyric crisis, a specific form of ADR, refers to deviation
of the eyes, usually upwards and sometimes laterally, for a
certain period of time due to contraction of the extraocular
eye muscles (6).

In clinical practice, it is crucial to recognize ADR, an
emergent and potentially life-threatening side effect that
can arise from the use of a combination of psychostimulant
and antipsychotic drugs. In this case report, we describe the
clinical presentation and management of ADR that occurred
after discontinuation of methylphenidate (MPH) administered
concurrently with risperidone.

Case Presentation

A male child who had been followed up in Ankara University
Faculty of Medicine, child and adolescent psychiatry outpatient
clinic for two years, was first referred to our clinic in December
2021. The case was 4 years old at the time, and he underwent
psychiatric evaluations in infant mental health unit and was
diagnosed with Global Developmental Delay, Speech-Sound
Disorder and ADHD with autistic traits. Subsequently, he was
referred to special education by providing psychoeducation to
the family, and risperidone 0.25 mg/day was started for ADHD
symptoms.

During prenatal inquiries, it was revealed that the mother
had experienced two miscarriages before the current pregnancy,
and during this pregnancy, she underwent antibiotic treatment
fora urinary tract infection. Regarding the delivery history, it was

disclosed that she delivered via cesarean section at 36 weeks of
gestation, with bradycardia noted on NST, but no complications
arose during or after delivery. Postnatal early developmental
milestones were a bit delayed. For example, speaking the first
word at 1.5 years, walking at 1.5 years, and pointing at 1.5 years.

Upon inquiry into the child's current psychiatric complaints
and functioning in home and school settings, it was revealed that
he lacked adequate social interactions, refrained from engaging
with peer groups at school, was easily distracted during lessons,
and had difficulty following instructions. Comorbid medical
conditions involved thinness of the pituitary gland and pectus
carinatum, and the patient was followed up in the pediatrics
endocrinology and pediatric pulmonology departments without
any prescribed medication.

Upon reviewing the family history, it was found that
his mother had bipolar disorder, and her grandmother had
depression. His brother received a genetic diagnosis (Linked 20
deletion) and was followed up with intellectual disability (ID)
and ADHD. Although there was no confirmed genetic diagnosis
for the father, it was noteworthy that he displayed a dysmorphic
facial feature during the psychiatric interview.

Aftertheinitial diagnosticinterview, follow-up appointments
were scheduled every 2 months. At the age of 4 years and 3
months, the IQ score on the Stanford-Binet intelligence scale was
63, indicating mild ID. Following psychiatric evaluations at our
outpatient clinic, the child was diagnosed with mild ID, ADHD,
Speech-Sound Disorder, and Social (Pragmatic) Communication
Disorder. During the follow-up visits, in May 2022, immediate-
release MPH at a dose of 10 mg/day was initiated, and in June
2022, the dose was increased to 20 mg/day. In August 2022,
the risperidone 0.5 mg/day was added. Because of increased
hyperactivity in September 2022, immediate-release MPH
treatment was discontinued, and extended-release MPH at
a dose of 10 mg/day was initiated. The patient, who partially
benefited from the treatment, had the extended-release MPH
dose increased to 20 mg/day in May 2023, with the addition of
short-acting MPH at a dose of 10 mg/day to be used if necessary
in the afternoon. Throughout the follow-up period, the patient
responded positively to this treatment and did not report any
side effects.

In October 2023, when he was 6 years old, a comprehensive
psychiatric evaluation was conducted. The patient appeared
younger than his chronological age in terms of physical
development and had a dysmorphic appearance. He responded
when called by name, maintained eye contact, and demonstrated
joint attention skills and social reciprocity. However, his social
interaction was limited and of poor quality. During the interview,
his attention span was shorter than expected for his age and
developmental level, and he displayed hyperactivity. The patient
exhibited limited speech content, articulation difficulties, and
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prosodic errors. While his receptive language skills were in line
with those of his peers, the child had a flat affect with minimal
use of gestures and facial expressions, and did not engage in
spontaneous conversation initiation. There were no concurrent
repetitive motor behaviors (stereotypy), insistence on sameness
or highly restricted, fixated interests, or sensory hypo- or hyper-
sensitivities. His current psychiatric diagnoses was established as
“Mild ID, ADHD, Speech-Sound Disorder, and Social (Pragmatic)
Communication Disorder".

In the last referral to our clinic (October 2023), psychiatric
scales, including the Conners Rating scale, Atilla Turgay DSM-IV-
Based Screening and Evaluation scale, and Child Behavior Check
List/6-18 years for parents and teachers were completed. These
rating scales also confirmed the diagnoses of ADHD accompanied
by subclinical ODD. To determine autism characteristics, the
Autism Spectrum Screening Questionnaire scale score filled out
by the parent for the child was 22, above the clinical cut-off
value (7), supporting the diagnosis of ADHD with autistic traits
of the case. Due to the persistence of hyperactivity symptoms,
the dose of long-acting MPH was increased to 30 mg/day in
combination with risperidone (0.5 mg/day).

Approximately two weeks after this psychiatric appoinment,
he presented to paediatric emergency department with the
complaints of inability to close his mouth, throwing his head back,
upward deviation of eye, involuntary neck spasms and unsteady
walking. At around 11.00 a.m. in the morning, contractions in
the neck started, he could not close his mouth, could not eat,
and these symptoms did not go away and continued, and he
was admitted to the emergency department. He was conscious
and had no urinary/fecal incontinence at the time of emergency
presentation. When the pediatric was examined, there were
no contractions in the rest of the body or signs of epileptic
seizure or postictal confusion. There was no fever, infection
history, or rash present. In the pediatric emergency department,
with a prediagnosis of acute dystonia, current medications
were discontinued, and 5 mg/mL intramuscular biperiden was
administered. A few hours later, the symptoms resolved and
there was no recurrence.

The child applied to our outpatient clinic the next day
accompanied by her mother, who reported that the contractions
did not recur. Upon further inquiry into the medication history,
it was discovered that on the day of the incident, the mother
had skipped his morning dose of MPH after the dose had been
increased, and had taken the prescribed risperidone treatment
the previous evening. Additionally, the mother reported that
during a follow-up visit in June 2023, approximately 2-3 weeks
after the long-acting MPH dose was increased from 10 mg/
day to 20 mg/day, the patient experienced similar contractions
and difficulty closing his mouth. However, these episodes
were briefer and less severe; therefore, they did not warrant a
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hospital visit. As a result of psychiatric evaluation and medical
history, a prediagnosis of ADR due to MPH withdrawal during
the combination use of risperdone was made. Antipsychotic
medication (risperidone) was discontinued, and the patient was
switched to the long-acting MPH 12-h form. During subsequent
follow-ups, there were no signs of dystonia recurrence in the
patient, who demonstrated improvement with the treatment.
The current MPH dose remains at 27 mg/day, with no reported
adverse effects.

In this case report, it was indicated that the abrupt
discontinuation of MPH during combination therapy with
risperidone resulted in the rare occurrence of dystonia. Similar
cases of experiencing ADR when the stimulant component is
removed from a treatment regimen consisting of antipsychotic
and stimulant combination have been previously reported
(3.4,8,9).

ADR is an extrapyramidal symptom (EPS) marked by
involuntary, transient, or enduring muscular contractions,
notably affecting the head, neck, and face. ADR, as a psychiatric
emergency, commonly emerges shortly after the initiation
of an antipsychotic medication regimen and antiemetic
pharmacotherapies. In the literature, there have been a few
reports of rebound dystonia upon cessation of MPH treatment,
particularly during concurrent use of antipsychotics (5,10).
ADR presentations have also been reported following the
administration of MPH in the absence of antipsychotic usage
(11,12). Another case developed acute focal dystonia with MPH
following an increase in dosage (13). In our case, a possible
explanation for the development of dystonia could be the first
scenario, the cessation of MPH during concurrent usage with
risperidone and MPH.

The effects induced by psychostimulants, exemplified by
MPHs, are intricately associated with the dopamine transporter.
This association stems from the binding of these stimulants
to the dopamine transporter, which consequently precipitates
escalated dopamine levels within the synaptic cleft (14). Dystonic
reactions may manifest as a withdrawal symptom following
chronic MPH use due to dopaminergic neurotoxicity, which leads
to the downregulation and sensitization of dopamine pathways
at the striatal level and the destruction of axon terminals in the
striatum and caudate nucleus, resulting in permanent sensitivity
(15,16). Risperidone is a selective monoaminergic antagonist
with high affinity for serotonin (5-HT-2) and dopamine D2
receptors. It can be argued that MPH indirectly increases
synaptic dopamine levels in the striatum and, upon withdrawal,
leads to a significant decrease in dopamine, thereby potentially
augmenting antipsychotic activity and consequently increasing
the risk of EPS. Intentional or accidental abrupt discontinuation
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of MPH during combination therapy (with risperidone) may
disrupt the established dopaminergic balance, precipitating
movement disorders (3,17). Additionally, psychostimulants, as
evidenced by their ability to reduce D2 antagonist binding,
may decrease risperidone binding to D2 receptors within the
striatum. In other words, stimulants may competitively inhibit
risperidone, increasing risperidone binding upon stimulant
withdrawal, resulting in EPS (18). In conclusion, the use of MPHs
during antipsychotic treatment is a risk factor for dystonia;
thus, clinicians should be aware of these potential EPS side
effects and exercise caution when combining psychostimulants
with any antipsychotic medications (3).

The established risk factors for ADR include young age, male
gender, primary psychotic disorder, and previous episodes of
dystonic reactions (19). In this case, the presence of male gender,
school-age child, and previous history of dystonic reaction
aligns with possible risk factors. Moreover, considering the
medical and psychiatric comorbidities in the case, as well as the
increased genetic risk burden within the family, it is conceivable
that our patient harbors a genetic disorder predisposing him to
neurodevelopmental disorders and drug interactions, resulting
in susceptibility to dystonic symptoms (20,21). Therefore,
advanced genomic testing, such as microarray analysis and/or
exome sequencing, is warranted for further assessment.

Another explanation of the vulnerability of side effects in
this case might be the presence of comorbidities such as ID
and ASD, which have been emphasized to potentially lower
the effectiveness of MPH (22), and increase the likelihood of
side effects beyond expectations (23). In our case, there were
also comorbidities accompanying ADHD, including ID, ODD,
and autistic traits, which could have made the patient more
susceptible to adverse effects.

It has been announced that biperiden has shown efficacy for
treating dystonia due to MPH withdrawal (9). Similarly, in our
case, dystonia improved following this treatment and did not
recur thereafter.

This case report informs clinicians about potential side
effects, such as dystonia, that may arise when altering
combinations of psychostimulant and antipsychotic medications,
and suggests that abrupt cessation of stimulants may lead to
the development of movement disorders. Therefore, appropriate
caution should be exercised when adjusting medication doses
or discontinuing a medication from a psychostimulant and
antipsychotic combination. Clinicians should be aware of
potential side effects, including dystonia, when the stimulant
component of a psychostimulant and antipsychotic medication
combination regimen is altered (4). To mitigate the complex
pharmacodynamic drug-drug interaction risk between MPH
and risperidone, it may be necessary to implement slower

dose reduction or titration for both agents before cessation
or initiation, or to initiate a prolonged washout period when
transitioning between agents (24).

The precise underlying mechanisms of ADR side effects of
MPH and risperidone combination therapy remain uncertain.
However, the findings of this case study suggest that initiating
stimulant therapy at a low dose and gradually tapering doses,
especially when used concomitantly with antipsychotics in
children and adolescents, may be beneficial.
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Abstract

Cystic echinococcosis is a zoonotic disease that arises from the parasite called Echinococcus granulosus, which has an isolated primary muscle
involvement. The clinical presentation of the disease is very similar to that of lipomas. In endemic regions, such as Tiirkiye, even if the physical
examination findings are consistent with lipoma, primary muscular cystic echinococcosis disease should be considered in the differential diagnosis
of soft tissue masses. In this case report, we present a rare case of primary muscular cystic echinococcosis that was diagnosed by histopathological
examination who was admitted to our clinic with a mass in the left arm which was diagnosed as lipoma preoperatively, and which caused strong
suspicion of cytic echinococcosis during the operation under general anesthesia.

Keywords: Echinococcosis, lipoma, parasite, soft tissue mass

Kistik ekinokokkoz, Echinococcus granulosus adli parazitin neden oldugu zoonotik bir hastalik olup, bu hastaligin izole primer kas tutulumu ile
giden bir formu da mevcuttur. Bu hastaligin klinigi yumusak doku kitlelerinden &zellikle lipomlar ile olduk¢a benzerdir. Fizik muayene bulgulari
lipomla uyumlu olsa bile Tiirkiye gibi ekinokokkoz hastaliginin endemik oldugu bélgelerde yumusak doku kitlelerinin ayirici tanisinda mutlaka
primer muskiiler kistik ekinokokkoz akla gelmelidir. Bu olgu sunumunda klinigimize sol kolda kitle ile basvuran ve lipom 6n tanisi ile genel anestezi
ile eksizyon yapilirken, kistik ekinokokkozdan stiphelenilmesi {izerine yapilan histopatolojik incelemede primer muskiiler kistik ekinokokkoz tanisi
konulmus nadir gorilen bir olgu sunulmaktadir.

Anahtar Kelimeler: Ekinokokkoz, lipom, parazit, yumusak doku kitlesi

the fecal-oral route (2). Cysts can localize in virtually any organ
and structure, such as abdominal or pleural cavities, kidney,
spleen, bone, brain, eye, ovary, testis, and pancreas (3).

Introduction

Cystic echinococcosis is a parasitic disease arising from
Echinococcus  tapeworms (1).  Echinococcus  granulosus
is responsible for approximately 99% and Echinococcus
multilocularis is responsible for approximately 1% of the total
number of echinococcosis (2). Adult parasites are mainly located
in the small intestines of carnivorous animals. Parasitic eggs
from the feces of these animals are transmitted to humans by

A 32-year-old female patient was admitted to our clinic
with a complaint of a mass in her left arm that was noticed
eight months before. The patient's medical history revealed that
she was living in Ankara, Tiirkiye. Physical examination revealed
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a 3x2 cm mass in the posterior aspect of the left arm between
the musculus deltoideus and musculus triceps brachii. There was
no erythema or change in skin secondary to inflammation. The
palpation revealed a soft, painless, non-fluctuating mass that
was fixed to subcutaneous tissues. The preoperative appearance
of the patient is shown in Figure 1.

Figure 1: Image of the mass lesion at the time of application

Lipoma was considered as a preoperative diagnosis due
to the ovoid shape of the mass, localization at the extremity,
more common incidence of lipomas in women and absence of
signs, such as aggressive growth and homogeneity loss, which
suggests liposarcoma. Since most of the lipomas are located
subcutaneously and do not require diagnostic imaging, the
patient was prepared for excision under general anesthesia with
the preliminary diagnosis of lipoma.

A 3 cm incision on the posterior aspect of the left arm
was made to reach the mass. The mass was dissected from the
surrounding tissues. When the mass was reached, it was seen
that it was not a subcutaneous lipoma, rather a lesion located
between the muscles and separated from the surrounding
tissues by a fibrous capsule. The capsule was opened, and a
white membranous structure was encountered. The lesion was
thought to be germinative membrane because of the white and
firm appearance, and the lesion was approached as a hydatid
cyst. The intramembranous transparent colored viscous fluid
was aspirated. The capsule structure and the white-colored
germinative membrane were excised without contact with
surrounding tissues free of complications. The pouch was washed
with a protoscolocidal hypertonic saline solution. Albendazole
400 mg 2x1, per oral was added empirically to the patient's
postoperative medication. The structures encountered during
excision of the patient's mass are shown in Figure 2. Radiological
imaging was performed on the patient to investigate the
primary focus, and no other organs were affected.

The pathological examination was reported as hydatid
cuticle and cyst wall. No complication was observed during
follow-up. The pathological material is shown in Figure 3.
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Figure 2: Intraoperative view of pericapsular adipose tissue, fibrous
capsule and white germinative membrane. A) Pericapsular adipose tissue,
B) Capsule structure, C) Germinative membrane

Figure 3: The eosinophilic lamellary hydatid cyst cuticle and superficially
located germinative membrane, H-Ex30

To perform a review of the literature about the intramuscular
hydatid cysts, we used the keywords "hydatid cyst" and
“intramuscular" on PubMed, without a time limit. Fifty-six
articles were composed of 36 case reports, four case reports
and the review of the literature, 12 experimental studies, four
clinical trials in a period from 1970 to 2018. Forty-one articles
mention about the localization of the hydatid cysts. More
details are given in Figure 4.

There are fifteen cases from Tirkiye, nine from India, five
from Russia, three from the USA and Italy, two from Lebanon
and lraq, and one from Israel, Austria, England, China, Saudi
Arabia, Albania, Brazil, Tunisia, Greece, Spain and Nigeria. The
geographical distribution of the intramuscular hydatid cysts
is given in Figure 5. The sex distribution of 39 intramuscular
hydatid cysts cases were 21 (53.8%) female and 18 (46.2%)
male. Of nine cases in the literature, four patients were farmers,
two were housewives, two were construction workers, and one
was a medical student.
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Figure 5: The geographical distribution of the intramuscular hydatid
cyst cases

When the preoperative imaging was inspected, the most
frequent used radiological imaging was magnetic resonance
imaging (MRI) with 26 cases which are followed by detailed
ultrasound (USG) in 23 cases and X-ray imaging in 22 cases.
Computed tomography was used less frequently in 12 cases and
fine needle aspiration biopsy was used only in three cases.

The symptoms of the patients seem to be in a wide range of
the spectrum. While the majority of the patients with 18 cases
had only pain, there was no pain in 13 patients. Five patients
complained with limitation of movement, four patients with
erythema, two patients with pruritus, two patients with pyrexia,
and one patient with paresthesia. Present symptoms are given
in Figure 6.

Humans are the intermediate host of the parasitic life cycle of
the disease (1). The most common organs that the disease is seen
in human are liver with a ratio of 50-70%, lung with a ratio of

Pain Paresthesia Limitationof Erythema

Pruritus Pyrexia

present motion

Figure 6: The most common symptoms of the patients

11-17%, soft tissues with a ratio of 2.4-5.3%, and subcutaneous
tissues with a ratio of 0.5-4.7% (2). When the literature is
reviewed, it is seen that, between 1991 and 2014, 242 of the
282 articles mentioning soft tissue involvement of hydatid cysts
have muscle or bone involvement. In the remaining 40 articles,
there are cases of hydatid disease of the skin and subcutaneous
cyst without muscle or bone involvement (4). Rarely, cysts are
in striated muscles, resulting in a primary muscular hydatid
cyst. The reason why the primary muscular disease is as rare as
3% is thought to be the lactic acid in striated muscles, which
makes the environment inappropriate to strive for larvae (1,2).
The most commonly involved muscles are supraspinatus, biceps
brachii, gracilis, and quadriceps femoris (5). Hydatic cysts mostly
present in the proximal area of the extremities due to the higher
blood supply of the proximal muscles (6). Figure 7 reveals the
localization of the disease. Although the hydatid cyst can be
seen at any age, the disease peaks in the 30-50 age (1). The most
common endemic areas of hydatid disease are the Mediterranean,
Middle East, Central Asian countries, New Zealand and Australia
(7.8). Especially in the eastern parts of Tiirkiye, echinococcosis
is still commonly encountered, and the disease is regarded as a
public health problem (6). The study conducted by Gun et al. (6)
with 329 echinococcosis cases, revealed that the disease
presents in females more than males. The hydatid cyst may be

Localization
____Head and neck region
Leg 42
28 Back
Ahdu:r;on
Thigh -
S Forearm

Figure 7: The number and the percentage of the localizations of the
intramuscular hydatid cysts
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associated with the patient's occupation and history of contact
with animals in endemic areas (5). In the patient's history, which
was reevaluated postoperatively, it was found out that the
patient was housewife and had cattle and had been feeding a
dog at home. Although the primary muscular hydatid cyst is
usually asymptomatic, it reveals itself as a painless mass in most
patients. Therefore, radiological imaging should be used for
diagnosis. Because calcification can be seen in only 38% of plain
radiographs, utilizing USG and MRI is more efficient in diagnosis
(1). The daughter cysts that appear on imaging and constitute
the living form of cysts are pathognomic for the disease and
show the viability of cystic structures (1). Lipoma, sebaceous
cyst, calcified hematoma, abscess, and soft tissue tumors must be
thought in the differential diagnosis of hydatid cyst (9). Lipomas
are usually round or ovoid, usually located subcutaneously and
do not require imaging (10). Considering that lipomas are the
most common benign tumor of soft tissues and have the most
important place in the differential diagnosis of hydatid cysts, the
incidence of lipomas is higher among female patients and may
increase up to 16% (10), whereas the incidence of echinococcosis
varies between 1-220 in 100,000 patients even in the endemic
areas (11,12).

Indirect hemagglutination test, which is one of the
serological diagnostic methods, has a 90% sensitivity for hydatid
cyst in the liver (13). However, and it can give false-negative
results up to 50% in patients with solitary lung cyst (14). In this
manner, the importance of utility of radiological and serological
tests together in the diagnosis of echinococcosis should be
kept in mind (13). The sensitivity and specificity of serological
tests in with soft-tissue involvement reduce to 25% (15). The
postoperative indirect hemagglutination test was negative for
the patient mentioned in this case report. In 18 cases in the
literature, indirect hemagglutination tests were used to diagnose
intramuscular hydatid cysts. Eleven positive and seven negative
results were obtained.

Treatment of hydatid cyst disease is the total excision of
cysts without allowing the rupture of cysts and dissolution of
cyst contents (1). The rupture of cysts during surgery causes the
discharge of antigenic and toxic cyst contents and may cause
local or systemic spread and anaphylactic reaction (5,14). The
patient's mass was dissected completely from the surrounding
tissues and excised without any tearing or shedding. It is
recommended that medical antihelmintic treatment should be
added to surgical treatment for 1-2 weeks preoperatively and
3-6 weeks postoperatively (2). The patient in the case report
was not suspected to have echinococcosis preoperatively, hence
preoperative treatment was not started, but in the postoperative
period, 2 weeks of medical treatment was arranged.

In this case report, a patient with isolated muscle
involvement without systemic hydatid cysts findings is
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presented. Given the rarity of intramuscular cyst hydatid disease,
it is crucial for clinicians to consider it in differential diagnoses,
as early detection and appropriate treatment are essential for
preventing complications.
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