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Onsoz

Degerli Okuyucularimiz,

Atatiirk Universitesi Tip Fakdltesi Cerrahi Tip Bilimleri
Dergisi'nin Agustos 2024 sayisini yayinliyoruz. Bu
sayimiz, tip biliminin cesitli alanlarinda 6nemli
katkilarda bulunan 6zgiin makaleler, meta-analizler
ve olgu sunumlariyla zenginlestirilmistir.

Bu sayimizda sunulan "Kronik Agrili Hastalarda Spinal
Kord Stimiilasyonu Uygulamasinin Uyku, Yasam
Kalitesi, Anksiyete ve Depresif Semptomlar Uzerine
Etkisi" bashkli calisma, spinal kord stimiilasyonunun
kronik agri yonetimindeki etkilerini kapsaml bir
sekilde ele almaktadir. Agr tedavisinde bu
yontemlerin, 6zellikle uyku kalitesi ve yasam kalitesi
Uzerindeki etkileri, hekimler ve arastirmacilar icin
onemli bilgiler sunmaktadir.

"Lateral Dekiibit Pozisyonunda Hacim Kontrollii
Ventilasyon Modu ve Hacim Garantili Basing
Kontrollii Ventilasyon Modlarinin Dederlendirilmesi:
Randomize Kontrollii Calisma" bashkli makale,
ventilasyon stratejilerinin hemodinamik ve solunum
parametreleri Uzerindeki etkilerini karsilastirarak,
klinik uygulamalarda hangi ventilasyon modunun
daha uygun olabilecegine dair degerli veriler
sunmaktadir. Lateral pozisyondaki etkilerin detayli
analizi, solunum destegi ihtiyaci olan hastalar icin
onemli bir kilavuz olacaktir.

"Pineal Gland Kalsifikasyonu ile indiiklenmis Olfaktér
Bulbus Lezyonu: ilk Deneysel Calisma" baslikh 6zgiin
makale, pineal bez kalsifikasyonlarinin olfaktor
bulbus Uzerindeki etkilerini incelemekte ve bu
konudaki ilk deneysel calismalardan biri olarak
bilimsel literatiire katki saglamaktadir.

“Total diz artroplastisi sonrasi lokal soguk
uygulamanin etkisi: sistematik inceleme” bashkli
calismaile de diz cerrahisi sonrasi soguk uygulamanin
etkinliginin bir meta-analiz ile degerlendirilmesi
okuyucularimizin nazarina sunulmustur.

Olgu sunumlari bolimimiizde ise dikkat ¢eken (g
calisma yer almaktadir:

"Orbital Dev Soliter Fibroz Timoérin Subkonjunktival
Yaklasim ile Rezeksiyonu: Olgu Sunumu", nadir bir

Preface

Dear Readers;

Atatlirk University Faculty of Medicine, Journal of
Surgical Medical Sciences August 2024 issue is now
published. This issue is enriched with original articles,
meta-analysis and case reports that make significant
contributions in various fields of medical science.

In this issue, the study titled “The effects of spinal cord
stimulation on sleep, quality of life and anxiety and
depressive symptoms in patients with chronic pain”
comprehensively addresses the effects of spinal cord
stimulation in chronic pain management. The effects
of these methods, especially on sleep quality and
quality of life, provide important information for
physicians and researchers.

The article titled “Evaluation of volume controlled
ventilation mode and volume guaranteed pressure
controlled ventilation modes in lateral decubitus
position; randomized controlled study” provides
valuable data on which ventilation mode may be more
appropriate in clinical practice by comparing the
effects of ventilation strategies on hemodynamic and
respiratory parameters. The detailed analysis of the
effects in the lateral position will be an important
guide for patients needing respiratory support.

The original article titled “Olfactory bulb lesion induced
pineal gland calcification: a first experimental study”
examines the effects of pineal gland calcifications on
the olfactory bulb and contributes to the scientific
literature as one of the first experimental studies on
this subject.

The study titled “The effect of local cold application
after total knee arthroplasty: a systematic review”
presents to our readers an evaluation of the
effectiveness of cold application after knee surgery
through a meta-analysis.

In our case reports section, four noteworthy studies
are featured:

The case report titled “Giant solitary fibrous tumour of
the orbit resected via subconjunctival approach: case
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orbital timorin basarili bir sekilde subkonjunktival
yaklasim ile nasil ¢ikarildigini detaylandirmaktadir.

"Duslik Doz Steroid Tedavisi Sonrasi Gelisen CMV
Reaktivasyonu: Olgu Sunumu", disiik doz steroid
tedavisinin CMV reaktivasyonuna etkilerini ve
yonetim stratejilerini  kapsamli  bir sekilde ele
almaktadir.

"Rekirrens ile Gelen Sitma Olgusu", tekrarlayan
sitma vakalarinin tani ve tedavi stirecindeki zorluklari
gozler 6niine sermektedir.

Bu sayimizdaki ¢alismalar ve olgu sunumlari, cerrahi
tip biliminin farkh alanlarinda degerli bilgiler
sunmakta, klinik pratige ve bilimsel arastirmalara
onemli katkilar saglamaktadir. Dergimize katkida
bulunan tim vyazarlarimiza, hakemlerimize ve
okuyucularimiza tesekkir ederiz. Bilimin ve bilginin
Isiginda, cerrahi tip alanindaki en gincel bilgileri
sizlerle paylasmaya devam edecegiz.

Saygilarimla

Bas Editor
Dog Dr Sevilay OZMEN

report” details how a rare orbital tumor was
successfully removed wusing a subconjunctival
approach.

The case report titled “A case report of cmv
reactivation after low dose steroid treatment”
comprehensively addresses the effects of low-dose
steroid therapy on CMV reactivation and management
strategies.

The case report titled “Recurrence malaria: a case
report” highlights the challenges in the diagnosis and
treatment process of recurring malaria cases.

The studies and case reports in this issue provide
valuable information in various areas of surgical
medical science, making significant contributions to
clinical practice and scientific research. We thank all
our authors, reviewers, and readers for their
contributions. We will continue to share the most
current information in the field of surgical medicine
under the light of science and knowledge.

Kind regards

Chief Editor
Associate Professor Sevilay OZMEN
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The Effects of Spinal Cord Stimulation on Sleep, Quality of Life and Anxiety and
Depressive Symptoms in Patients with Chronic Pain

Kronik Agrili Hastalarda Spinal Kord Stimulasyonu Uygulamasinin Uyku, Yasam
Kalitesi, Anksiyete ve Depresif Semptomlar Uzerine Etkisi

ABSTRACT

Objective: The aim of this study was to investigate whether spinal cord stimulation (SCS), a
neuromodulation technique, causes any changes in sleep, quality of life, anxiety and depressive
symptoms before and after the procedure in patients with chronic pain.

Methods: The study was completed with 14 patients who were planned to undergo SCS for
treatment-resistant chronic neuropathic pain and who applied to the psychiatry outpatient clinic
for pre-treatment consultation. Patients were evaluated twice, before and 1 month after
treatment. Patients were evaluated with LANNS Pain Scale, Hamilton Depression Scale (Ham-D),
Hamilton Anxiety Scale (HAM-A), Pittzburg Sleep Quality Inventory (PUKI), and Quality of Life Scale
Short Form (WHOQOL-Bref). Scale scores before and after the treatment were compared using a
two-sample dependent t-test.

Results: Depressive disorder was detected in 85.8% of the cases, anxiety disorder in 71.5%, and
sleep disorder in 78.6%. The cases’ LANSS pain scale scores were 19.00+5.11 pre-treatment and
7.57+4.59 post-treatment, the difference being statistically significant (P=0.001). Significant
differences were observed between pre- and post-test HAM-D, HAM-A, PSQl, quality of life (Qol)
general health, QoL physical health, or QoL psychological health scores (P=.002, P=.014, P=.002,
P=.002, P=.002, and P=.001, respectively). However, no significant differences were determined
between pre- and post-test QoL social relationships or QoL environmental health scores (P=.160
and P=.831, respectively)

Conclusion: Our data in this study suggest that SCS not only effectively reduces pain in treatment-
resistant chronic pain, but also mediates significant improvements in sleep quality, anxiety and
depressive states.

Keywords: Chronic pain, spinal cord stimulation, sleep, quality of life, anxiety, depression

0z

Amag: Bu calismanin amaci, bir néromodulasyon teknigi olan omurilik stimtlasyonunun (SCS)
kronik agrili hastalarda islem oncesi ve sonrasinda uyku, yasam kalitesi, anksiyete ve depresif
belirtilerde herhangi bir degisiklige neden olup olmadigini arastirmaktir.

Yontem: Calisma, tedaviye direncli kronik néropatik agri nedeniyle SCS yapilmasi planlanan ve
tedavi oncesi konsultasyon igin psikiyatri poliklinigine basvuran 14 hasta ile tamamlandi. Hastalar
tedaviden 6nce ve tedaviden 1 ay sonra olmak Uzere iki kez degerlendirildi. Hastalar LANNS Agri
Olgegi, Hamilton Depresyon Olgegi (Ham-D), Hamilton Anksiyete Olgegi (HAM-A), Pittzburg Uyku
Kalitesi Envanteri (PUKI), Yasam Kalitesi Olcegi Kisa Formu (WHOQOL-Bref) ile degerlendirildi.
Tedavi 6ncesi ve tedavi sonrasi 6lgcek puanlari bagimli iki 6rnekli t testi kullanilarak karsilastirildi.
Bulgular: Olgularin %85,8'inde depresif bozukluk, %71,5'inde anksiyete bozuklugu, %78,6'sinda
uyku bozuklugu saptandi. Olgularin LANSS agri skalasi skorlari tedavi 6ncesi 19,00+5,11, tedavi
sonras! 7,57+4,59 idi ve aradaki fark istatistiksel olarak anlamliydi (P=,001). On test ve son test
HAM-D, HAM-A, PUKI, yasam kalitesi (QoL), genel saglik, QoL fiziksel saglik veya QoL psikolojik
saglik puanlari arasinda anlamli farkliliklar gozlendi (P=,002, P=,014, P= ,002, P=,002, P=,002 ve
P=,001 sirasiyla). Ancak on test ve son test QoL sosyal iliskiler veya QoL c¢evre sagligl puanlari
arasinda anlamli farklilik saptanmadi (sirasiyla P=,160 ve P=,831)

Sonug: Bu calismadaki verilerimiz, SCS'nin tedaviye direncli kronik agrida sadece agriyi etkili bir
sekilde azaltmakla kalmadigini, ayni zamanda uyku kalitesi, anksiyete ve depresif durumlarda da
onemli iyilesmelere aracilik ettigini géstermektedir.

Anahtar Kelimeler: Kronik agri,omurilik stimtlasyonu, uyku, yasam kalitesi, anksiyete, depresyon.
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INTRODUCTION

Chronic pain is a condition with a duration exceeding
three months, requiring a multifaceted and multifactorial
therapeutic approach, which may include emotional,
cognitive and motivational compromise, and may be
characterized by impaired functioning in all areas and
decreased quality of life. ! It is one of the leading causes of
disability worldwide and affects approximately 20% of the
global population. 2 Since chronic pain leads to impaired
functioning, it causes significant socioeconomic effects on
both the patient and the society, in addition to its negative
effects on sleep and quality of life parameters. 3 Therefore,
prevention of chronic pain is as important as rehabilitation
in terms of public health. 4

Chronic pain is frequently accompanied by sleep
disorders. > Pain may be both the cause and the
consequence of sleep disturbance. The presence of pain
leads to sleep disturbance and depressive symptoms, while
pain is experienced more severely in the presence of sleep
disturbance and depression and this continues as a vicious
cycle. ® The physical and psychological effects of chronic
pain also affect quality of life. 7 Studies emphasize the
relationship between mood disorders and acute and/or
chronic pain. Prolonged exposure to pain also leads to
deterioration of the mental state. At the same time, anxiety
and depression seem to be associated with more severe
perception and less tolerance of pain.

Chronic neuropathic pain is one of the important causes
of chronic pain. Shoulder pain and failed back surgery
syndrome are the two leading causes of chronic
neuropathic pain. ® Neuromodulation is a relatively safe
option in the treatment of chronic pain due to its low side
effects and potential reversibility. Spinal cord stimulation
(SCS), one of the neuromodulation techniques, has come to
represent the basis of pain management in a large number
of chronic painful conditions, including refractory
radiculopathy,  chronic  regional pain  syndrome,
postoperative chronic pain, and especially failed lumbar
surgery syndrome. ° In recent years, its use has also
increased in painful chronic conditions such as epidural
fibrosis, post herpetic neuralgia, reflex sympathetic
dystrophy, phantom pain, malignancy pain associated with
vertebral metastases, and faecal and urinary incontinence.
19 1n SCS, a low-voltage electric current is applied to the
spinal cord. This prevents the transmission of pain in the
relevant region to the central nervous system. It is
performed using electrodes connected to the epidural
space posterior to the dorsal columns of the spinal cord.
These electrodes are connected to different levels of the

spinal cord depending on the site of pain and connected to
a pulse generator placed under the skin. !

It seems inevitable that this bidirectional interaction
between chronic pain and sleep, anxiety, and depression
will progress as a vicious cycle and negatively affect quality
of life. Based on the idea that reducing or eliminating pain
with SCS applications is the most radical solution to break
this vicious cycle, we planned this study. The aim of this
study is to examine whether SCS application causes any
changes in sleep quality, anxiety and depression symptoms
before and after the procedure in patients with chronic pain
and how it affects quality of life. Our hypothesis was that
sleep and quality of life would improve following SCS, and
that anxiety and depressive symptoms would decrease.

METHODS

Ethical issues: The study was approved by the Erzurum
Regional Training and Research Hospital ethical committee,
Turkey (decision no. 2022/17-160 dated 07.11.2022). It was
conducted in compliance with international declarations
and guidelines.

Data collection: This study was conducted at Erzurum City
Hospital between December 2022 and December 2023.
Patients with treatment-resistant chronic neuropathic pain
after failed back surgery syndrome (BBCS) who were
planned to undergo SCS for pain management were
included in the study. Twenty-three male and female
patients between the ages of 18-65 years who applied to
the psychiatry clinic for psychiatry consultation before SCS
treatment and who volunteered to participate in the study
and signed the informed consent form were included in the
study. The patients were evaluated twice, before and one
month after treatment. Nine patients were excluded for
failing to take part in the post-treatment evaluation. The
study was thus concluded with 14 patients. The participants
were assessed using a sociodemographic data form, the
Leeds Assessment of Neuropathic Symptoms and Signs
(LANSS) Pain Scale, the Hamilton Depression Rating Scale
(HAM-D), the Hamilton Anxiety Rating Scale (HAM-A), the
Pittsburg Sleep Quality Index (PSQl), and the World Health
Organization Quality of Life Brief Version (WHOQOL-Bref).

Data Collection Tools: Sociodemographic Data Form: This
was used to investigate the participants’ sociodemographic
and clinical characteristics and histories.

LANSS Pain Scale: This tool was developed by Bennett. 2 The
validity and reliability of the Turkish-language version were
confirmed by Ylcel et al. in 2004. It is used in the evaluation
of neuropathic pain and in differentiating neuropathic pain
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and nociceptive pain. 12

Pittsburgh Sleep Quality Index (PSQI): This scale was
developed by Buysse et al. for the evaluation of sleep
quality. ¥The validity and reliability of the Turkish-language
version were confirmed by Agargiin et al. in 1996. ¥ The
scale’s Cronbach’s alpha reliability coefficient is 0.804.

World Health Organization Quality of Life Brief Version
(WHOQOL-Bref): This scale was developed by the WHOQOL
Group as a shorter version of WHOQOL-100 produced by
the same group. It consists of four domains, physical
health, psychological health, social relationships, and
environmental health. The validity and reliability of the
Turkish-language version were established by Eser et al. ¥’
The scale’s Cronbach alpha reliability values are 0.83 for
physical health, 0.66 for psychological health, 0.53 for social
relationships, and 0.73 for environmental health.

Hamilton Depression Rating Scale (HAM-D): This tool was
developed by Hamilton for the purpose of evaluating
depressive symptoms and severity.®® The validity and
reliability of the Turkish-language version were established
by Akdemir et al. *°

Hamilton Anxiety Rating Scale (HAM-A): This scale was
developed by Hamilton for the determination of anxiety
symptoms and severity. % The validity and reliability of the
Turkish-language version were established by Yazici et al. 2*

Statistical Analysis

Statistical analyses were carried out on IBM SPSS version
22.0 software (IBM SPSS Corp., Armonk, NY,). Normality of
distribution of the study variables was checked using the
Kolmogorov-Smirnov and histogram tests. Descriptive data
were expressed as mean + standard deviation (SD).
Categorical variables were analysed using the chi-square
test. Non-normally distributed variables were analysed
using the two related samples test. P values <.05 were
regarded as statistically significant.

RESULTS

Fourteen patients (six women and eight men) were

Table 1: Descriptive statistics for demographic quantitative variables

enrolled in the study. The cases’ sociodemographic
characteristics are shown in tables 1 and 2.

Depressive disorder was determined in 85.8% of the
cases, anxiety disorder in 71.5%, and sleep disorder in
78.6%. Descriptive data for severity of anxiety and
depression and sleep disorders according to HAM-D, HAM-
A, and PSQl scores are shown in Table 3.

Pre-treatment (pre-test) and post-treatment (post-test)
scores were compared using the independent samples t
test. The cases’ LANSS pain scale scores were 19.00+5.11
pre-treatment and 7.57+4.59 post-treatment, the
difference being statistically significant (P=.001). Significant
differences were observed between pre- and post-test
HAM-D, HAM-A, PSQl, quality of life (QolL) general health,
QoL physical health, or Qol psychological health scores
(P=.002, P=.014, P=.002, P=.002, P=.002, and P=.001,
respectively). However, no significant differences were
determined between pre- and post-test QoL social
relationships or QoL environmental health scores (P=.160
and P=.831, respectively). (Table 4)

DISCUSSION

This prospective study examined whether there would
be any changes in sleep, quality of life or anxiety and
depressive symptoms after SCS treatment in patients with
chronic pain. A statistically significant difference in mean
LANSS Pain Scale scores was observed after SCS. This finding
suggests that there was a significant reduction in pain
following SCS administration. In addition, there was a
significant decrease in the PSQl scores of the patients after
SCS (P=.002), indicating a significant improvement in sleep
quality. Several studies have shown that pain has a
detrimental effect on sleep quality. Ozdemir et al. examined
62 patients with pain in their retrospective study and
reported that 51% of them had regularized sleep hours after
treatment. 2 It is an expected finding that sleep quality is
more positively affected by SCS that reduces or prevents the
pain experienced, and our data are consistent with previous
literature.

Minimum  Maximum Mean + SD
Age (years) 36 60 45.64 £ 8.23
Duration of disease (years) 2 22 7.64+4.94

Values expressed as mean = SD, minimum, and maximum
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Table 2: Descriptive statistics for demographic qualitative variables

n %
Female 6 42.9
Gender Male 8 57.1
Marital status Married 2 14.3
Single 12 85.7
Elementary 4 28.6
Education Secondary 7 50.0
Higher 3 21.4
Working 9 64.3
Work stat
ork status Not working 5 35.7
Diagnosis Post laminectomy 10 71.4
& Other 4 28.6
History of surge Yes 12 8.7
4 gery No 2 14.3
Data are expressed as numbers and percentages (%)
Table 3: Descriptive statistics for clinical variables
n %
None 2 14.3
Depression Mild 2 14.3
P Moderate 6 42.9
Severe 4 28.6
None 4 28.6
Anxiety Minor 6 42.9
Major 4 28.6
Not present 3 21.4
Sleep disorder
P Present 11 78.6
Data are expressed as numbers and percentages (%)
Table 4: A comparison of the groups’ pre- and post-treatment scale scores
Pre-Test (n=14) Post-Test (n=14) P
LANSS pain scale 19.0045.11 7.57£4.59 .001*
HAM-D 21.29+10.62 12.14 £5.52 .002*
HAM-A 13.57413.00 10.64+10.25 .014*
PsSQl 8.93+4.81 4.8614.45 .002*
Qol-general health 34.8+17.09 66.96+15.20 .002*
Qol-physical health 37.014£20.65 64.28+12.21 .002*
Qol-psychological health 69.04+10.93 86.60+8.36 .001*
Qol-social relationships 67.26+23.22 70.23+23.28 .160
Qol-environmental health 72.10+£16.15 72.10+17.31 .831

Independent Two Samples t Test, LANSS: Leeds Assessment of Neuropathic Symptoms and Sign, HAM-D: Hamilton Depression Rating
Scale, HAM-A: Hamilton Anxiety Rating Scale, PSQI: Pittsburgh Sleep Quality Index, QoL: Quality of Life
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Anxiety and depression are more common and clinically
significant in patients with chronic pain than in healthy
individuals. In patients with chronic pain, both the pain itself
and the presence of difficulties that affect quality of life lead
to the emergence of a depressed mood and anxiety. This
relationship is bidirectional. In other words, pain and
decreased quality of life lead to depressive symptoms, and
the presence of depressive symptoms increases the
perception of pain and impairs quality of life. Effective
treatment of chronic pain reduces both anxiety and
depressive symptoms and is also important in improving
quality of life. 2 Anxiety also plays an important role in acute
pain, as fear of pain and/or anticipatory anxiety may lead to
a more pronounced pain perception. However, anxiety
symptoms can rapidly decrease with successful pain
management. Changes in monoamine neurotransmitters,
including serotonin, dopamine and norepinephrine, are
involved in both chronic pain and depression. Clinical
studies have reported that chronic pain often triggers
depression as a result of the stressful situation the individual
is in and the prevalence of depression in patients with
chronic pain is 85%. 2* In the presence of depression caused
by chronic pain, the prognosis is worse than in patients with
only chronic pain without depression. There is a close
connection between chronic pain and depression in terms
of emergence and development, and the two exacerbate
each other. This leads to difficulties in the treatment of
chronic pain accompanied by depression. 2> Corallo et al.
reported that patients with chronic pain had high anxiety
and depressive symptoms and significant improvement was
observed when pain was reduced. % Similarly, in this study,
we observed a significant improvement in anxiety and
depression scores after SCS compared to pre-treatment
values. In addition, another study emphasized the
relationship between SCS failure and the presence of
psychiatric disorders such as PTSD, depression and anxiety.
27 |n this study, we could not record a case without a
reduction in pain levels after SCS treatment. Therefore, we
could not evaluate failed SCS.

Quality of life is severely impaired in patients with
chronic pain. 28 Reducing discomfort in patients with chronic
pain or improving impaired quality of life is another
important objective of treatment. Significant decreases,
indicating improvement, were observed in the QoL general
health, physical health, and psychological domain scores
post-treatment compared to pre-treatment in this study.
Mekhail et al. examined quality of life in SCS outcomes and
reported marked clinical and significant improvement in
both physical and emotional functioning and in sleep
quality. 2° Similar results have been observed in other
studies. ° However, we determined no significant

difference between pre- and post-treatment QoL social
relationships or QoL environmental health domains. One
reason for this may be that they include factors that may be
partially independent of the individual, although another
reason may be that we only observed the cases for one
month. Positive changes may probably be observed in the
Qol social relationships and environmental health domains
with longer follow-ups, such as for six months or one year.

One of the limitations of our study is that the patients’
previous treatments before scs treatment could not be
followed up and the patients could not be standardized in
this respect. Another limitation is that the patients were
followed up for 1 month in our study. It is possible that the
data may differ with longer follow-up periods such as 6
months or 1 year.

In conclusion, this study the application of SCS not only
effectively reduced pain in treatment-resistant chronic pain,
but also mediated significant improvements in sleep quality,
anxiety, and depressive states. These data shed useful light
on the effects of chronic pain and effective pain
management on sleep, anxiety, depression and quality of
life and should be considered a preliminary study. More
detailed information will be available with longer follow-up
studies involving larger populations.
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Evaluation of Volume Controlled Ventilation Mode and Volume Guaranteed
Pressure Controlled Ventilation Modes in Lateral Decubitus Position; Randomized
Controlled Study

Lateral Dekibit Pozisyonda Hacim Kontrollt Ventilasyon Modu ve Hacim Garantili
Basin¢ Kontrolli Ventilasyon Modlarinin Degerlendirilmesi; Randomize KontrollU
Calisma

ABSTRACT

Objectives: This study aims to examine the impact of two ventilation modes—volume-controlled
ventilation (VCV) and volume-guaranteed pressure-controlled ventilation (PCV-VG)—on patient
hemodynamic, lung mechanics, and alveolar gas exchange during laparoscopic surgery in the
lateral decubitus position under general anaesthesia.

Methods: The study included 60 patients, aged 18-65, classified as ASA I-Il, who were scheduled
for laparoscopic nephrectomy. Patients were randomly assigned to either the VCV or PCV-VG
group. Parameters such as peak pressure (Ppeak), mean pressure (Pmean), Pa02, PaC02, Sa02,
and haematocrit (htc) were recorded at four time points: in the supine position before lateral
decubitus (T1), 5 minutes after lateral decubitus (T2), at the end of surgery in lateral decubitus
(T3), and in the supine position before extubation (T4). Additional data collected included patient
demographics, surgery details, operation time, and the side of the operation.

Results: When ventilation parameters and blood gas values at T1, T2, T3 and T4 were evaluated,
significant differences were seen between the groups in Ppeak at T2 and Pmean at T3 (P<.05).
There was no significant difference in Pa02, Sa02 and PaCO2 values between the groups (P>.05).
There was a significant difference in Ppeak, Pmean, htc, systolic blood pressure (SBP), diastolic
blood pressure (DBP) and pulse parameters between the groups at different time periods (P<.05).
There was no significant difference in other parameters (P<.05).

Conclusions: Different ventilation modes have unique benefits for different clinical situations.
While PCV-VG mode provided a significant decrease in pressure parameters, no difference was
observed in blood gas parameters.

Keywords: General Anaesthesia, laparoscopic nephrectomy, lateral decubitus position, ventilation

0z

Amag: Bu calismanin amaci, Genel anestezi altinda lateral deklbit pozisyonda iki ventilasyon
modunun (hacim kontrolli ventilasyon (VCV) ve hacim garantili basin¢ kontrolli ventilasyon (PCV-
VG)) laparoskopik sirasinda hasta hemodinamikleri, akciger mekanigi ve alveoler gaz degisimi
Uzerindeki etkisini incelemeyi amaclamaktadir.

Yontemler: Calismaya laparoskopik nefrektomi planlanan, ASA I-Il olarak siniflandirilan, 18-65 yas
arasi 60 hasta dahil edildi. Hastalar rastgele VCV veya PCV-VG grubuna ayrildi. Hastalarin
demografik 6zellikleri, ameliyat ayrintilari, ameliyat stresi ve ameliyatin tarafi ve tepe basinci
(Ppeak), ortalama basing (Pmean), PaO,, PaCO,, SaO, ve hematokrit (htc) gibi yanal dekibitten
once sirtlistl pozisyonda (T1), yanal dekubitten 5 dakika sonra (T1) T2), ameliyat sonunda lateral
deklbitte (T3) ve ekstiibasyon oncesi sirtistl pozisyonda (T4) olmak Uzere parametreler dort
zaman noktasinda kaydedildi.

Bulgular: T1, T2, T3 ve T4'teki ventilasyon parametreleri ve kan gazi degerleri degerlendirildiginde,
gruplar arasinda T2'de Ppeak ve T3'te ki Pmean'de anlaml farkliliklar goruldi (P<.05). Gruplar
arasinda Pa0,, Sa0, ve PaCO; degerlerinde anlamli fark gorilmedi (P>,05). Gruplar icerisinde farkli
zaman dilimlerinde Ppeak, Pmean, htc, sistolik kan basinci (SBP), diastolik kan basinci (DBP) ve
nabiz parametrelerinde anlamli fark mevcuttu (P<.05). Diger parametrelerde anlamli farklilk yoktu
(P<,05).

Sonug: Farkl ventilasyon modlarinin farkli klinik durumlar igin benzersiz faydalari vardir. PCV-VG
modu basing parametrelerinde anlamli dusts saglarken kan gazi parametrelerinde farkhlk
gozlenmedi.

Anahtar Kelimeler: Genel anestezi, laparoskopik nefrektomi, lateral dekibit pozisyon, ventilasyon
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INTRODUCTION

The position of the patients and the ventilation
management applied during the surgery may cause some
changes in vital parameters. The goal of ideal ventilation is
to protect the lungs and provide acceptable gas exchanges.
Laparoscopic surgery is widely used in the treatment of
various intra-abdominal and retroperitoneal pathologies
using minimally invasive approaches. Laparoscopic
nephrectomy is a minimally invasive approach frequently
used in the surgical treatment of kidney cancer, obstructive
uropathy and other kidney diseases. As with every surgical
procedure, laparoscopic nephrectomy in the lateral
decubitus position has some disadvantages and possible
complications. Cardiovascular and respiratory
complications may develop due to carbon dioxide
insufflation. In addition, it provides benefits such as less
postoperative pain, shorter hospital stay, significant
reduction in blood loss, faster recovery, and nephron-
sparing surgery. During laparoscopic surgery,
pneumoperitoneum is created by injecting carbon dioxide
(CO3) into the abdominal cavity. Pneumoperitoneum pushes
the diaphragm upward, causing compression at the bases of
the lung. Elevation of the diaphragm and increased
abdominal pressure leads to a decrease in FRC. Decreased
lung volume and pressure on respiratory muscles increase
respiratory workload. !

Laparoscopic nephrectomy in the lateral decubitus
position is an effective and safe method in the treatment of
kidney diseases. However, this position may have negative
effects on lung dynamics. This can lead to V/Q imbalance.
Ventilation-perfusion imbalance and decreased lung
volumes can lead to decreased arterial oxygenation. 2
Compression of the underlying lung and reduced ventilation
may increase the risk of atelectasis. The upper lung may
expand further under the influence of gravity, leading to
hyperinflation in the upper lobes.

Volume Controlled Ventilation (VCV) ensures that a
certain tidal volume (TV) is delivered to the patient. In this
mode, the ventilator delivers a preset volume to the patient
during each respiratory cycle. Providing a reliable tidal
volume facilitates ventilation control. However, if the
patient has low lung compliance, there is a risk of high peak
pressures. This may cause barotrauma in the lungs and
cause changes in pulmonary gas distribution. 3

Pressure Controlled Ventilation - Volume Guaranteed
(PCV-VG) is a ventilation mode that combines the features
of VCV and Pressure Controlled Ventilation (PCV) modes. In
this mode, the ventilator guarantees a certain tidal volume

while at the same time adjusting the inspiratory pressure,
providing a pressure profile appropriate to the patient's
lung compliance. Minimizes lung damage thanks to pressure
control while providing a reliable tidal volume. *
Additionally, it provides more physiological respiratory
support as it dynamically adapts to the patient's lung
compliance.

In this study, we aimed to determine the effect of
volume-controlled  ventilation mode and volume-
guaranteed pressure-controlled ventilation modes on
differences in patient hemodynamic, lung mechanics and
alveolar gas exchange parameters in patients who
underwent laparoscopic surgery in the lateral decubitus
position under general anaesthesia.

METHODS

We obtained institutional review board permission from
Atatlrk University for this study (Date: 29/09/2022 Decision
No: 2022/609). This randomized controlled study was
conducted on patients who underwent laparoscopic
nephrectomy surgery in the lateral decubitus position by
the urology clinic at Atattrk University Anaesthesiology and
Reanimation Department operating room. Written consent
was obtained from all patients participating in the study.

After ethics committee approval was obtained, 60
patients in the ASA I-Il group, between the ages of 18-65,
without liver, kidney or advanced heart failure, without
respiratory system disease, and non-smokers who agreed to
participate in the study were included in the study. Patients
with underlying serious cardiovascular disease, respiratory
system disease, and patients who did not want to
participate in the study were excluded from the study.

Anaesthesia induction was applied to the patients
with 2-3 mg/kg propofol, 0.7 mg/kg rocuronium, 1 mg/kg
fentanyl, and endotracheal intubation was performed when
the TOF value was higher than 90%. After endotracheal
intubation was performed, ventilation was started with VCV
or PCV-VG ventilation mode in accordance with
randomization. Arterial catheterization was performed.
Ventilation settings were made so that the patients' tidal
volume was 8 ml/kg, respiratory rate, end-tidal carbon
dioxide levels were 35-40 mmHg, 2 litres of 50% oxygen
mixture, |: E ratio was 1:2, and anaesthesia was maintained
with desflurane. Ppeak, Pmean, Pa02, PaCO2, Sa02, pH in
the supine position before the patient is placed in the lateral
decubitus position (T1), in the 5th minute in the lateral
decubitus position (T2), in the lateral decubitus position at
the end of the surgery (T3), and in the supine position
before extubation (T4), haematocrit, SBP, DBP, pulse values
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were noted. Demographic data of the patients, surgery,
operation time, and the side where the operation was
performed were noted. The enrolment and allocation of
patients are summarised in a CONSORT flow diagram.
(Figure 1)

Statistical analysis
In the post hoc power analysis analysed with the
Ppeak parameter in the T2 time unit, the power of the study

with a total of 50 patients, 25 patients in each group, was
found to be 0.97 (Effect power; 1.04, Type 1 error; 0.05).

Figure 1: Consort diagram

[ Enrollment ]

With this result, it was seen that the sample size was
sufficient.

Statistical analysis was performed using the statistical
program SPSS (IBM SPSS Corp., Armonk, NY,). Chi-square
test was used to evaluate categorical data. The distribution
of the data was evaluated with the Kolmogorov-Smirnov
test. Student-t test was used between independent groups
for data showing normal distribution, and Repeated
measures ANOVA test was used for evaluations between
different time units. Data obtained at P<.05 were
considered statistically significant.
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[ Excluded ]

Protocol violation (n=3)
(Changing surgical technique)
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RESULTS

A total of 60 patients, 30 from each group, who
underwent laparoscopic nephrectomy in the urology

Analysis | l

Anzlysed (n=25)

operating room were included in the study. As a result of
the study, 5 patients in the VCV group who were converted
to laparotomy surgery, 3 patients in the PCV-VG group due
to conversion to laparotomy surgery, and 2 patients due to
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massive haemorrhage were excluded from the study. There
was no statistically significant difference between the
groups included in our study in terms of gender, average
age, average height, average weight, operation and
anaesthesia duration. (P>.05) As a result of the evaluation
of the ventilation parameters and blood gas values of the
patients in the supine position after endotracheal
intubation (T1), at the 5th minute in the lateral decubitus
position (T2), after the end of the surgery in the lateral
decubitus position (T2), and in the supine position before
extubation (T4), the Ppeak parameter was measured in the
T2 time unit. There was a statistically significant difference
between the groups in the T3 time unit and Pmean
parameter. (P<.05). There was no significant difference in
Pa02, PaCO2, Sa02, Htc, SBP, DBP, Pulse values between
the groups. (P>.05)

Ppeak value was found to be higher in the VCV group
than in the PCV-VG group at T2 time (P<.05). There was no
significant difference at T1, T3, T4 times (P>.05).

Pmean value was found to be higher in the PCV-VG group
than the VCV group at T3 time (P<.05). There was no
significant difference at T1, T2, T4 times (P>.05).

When different times are evaluated in the same group,
in the VCV group; Ppeak was found to be higher at T2 time
than T1 (P<.05). T3 was found to be lower than T2 (P<.05).
T4 was found to be lower than T3 and T2 (P<.05). Pmean
was found to be higher in T2 than in T1 (P<.05). Htc T2 is
lower than T1; T3 was found to be lower than T2 and T1,
and T4 was found to be lower than T1 (P<.05). SBP lower
than T2, T1, higher than T4, T2 and T3 (P<.05), DBP lower
than T2, T1, higher than T4, T1 (P<.05), Pulse; T2 was lower
than T1; T3 was lower than T1; T4 was higher than T3
(P<.05).

When different times were evaluated in the same group,
Ppeak T2 was found to be higher than T1 in the PCV-VG
group (P<.05). T3 was found to be higher than T1 (P<.05). T4
was found to be lower than T3 and T2 (P<.05). Pmean T2
was higher than T1, T3 was higher than T1, T4 was lower
than T2 and T3 (P<.05). Htc T2 was found to be lower than
T1, T3 was lower than T1, and T4 was lower than T1 and T2
(P<.05). SBP, T4 was higher than T2 and T3 (P<.05), in DBP,
T2 was lower than T1, T3 was lower than T1, T4 was higher
than T2 and T3 (P<.05), Pulse T2 was higher than T3 and T4
was lower than T1 (P<.05).

There was no statistically significant difference in Pa02,
PaC02, Sa02 parameters in the same group at different
times. (P>.05)

DISCUSSION

Laparoscopic surgery in the lateral decubitus position
has significant effects on lung dynamics. These effects may
become more pronounced with pneumoperitoneum and
may lead to complications such as ventilation-perfusion
imbalance, atelectasis, and reduced oxygenation.
Therefore, it is of great importance to take appropriate
precautions and optimize ventilation strategies. The
selection of VCV and PCV-VG modes varies depending on
the patient's clinical condition and lung dynamics. Situations
where the VCV mode is preferred include situations where
a stable tidal volume requirement and ventilation control
are at the forefront. PCV-VG mode is preferred especially in
patients with variable lung compliance, in order to reduce
the risk of barotrauma and provide more physiological
ventilation.

In our study, we compared the effects of PCV-VG and
VCV ventilation modes on lung parameters and
hemodynamic in patients who underwent laparoscopic
nephrectomy surgery in the lateral decubitus position. As
far as can be determined, this is the first study comparing
ventilation modes in laparoscopic cases in the lateral
decubitus position. When the patients were moved from
the supine position to the lateral decubitus position, the
Ppeak value was observed to be lower in the PCV-VG mode.
When their time periods were compared, it was seen that
both groups reached the highest value in the lateral
decubitus position. However, there was no significant
difference in arterial oxygenation, which was similar to
previous studies5. Many previous studies have found that
the Ppeak value is lower in the PCV-VG mode than in the
VCV mode. Dion et al. found that Ppeak pressures were
lower in mechanical ventilation modes compared to
pressure control modes in patients undergoing laparoscopic
sleeve gastrectomy surgery. °

Pmean value related to alveolar ventilation and
oxygenation was significantly higher in the PCV-VG group in
the lateral decubitus position. Pmean is related to alveolar
pressure, and an increased Pmean can stimulate the alveoli,
improving alveolar ventilation and gas oxygenation. ©
However, in our study, although the Pmean value was
significant at T3 time, no significant difference was found
between the two groups in arterial oxygenation at any time.
A meta-analysis by Aldenkortt et al evaluated 13 studies
involving various ventilation strategies in obese adults.
Similar to our study, they concluded that neither VCV nor
PCV modes were superior for improving oxygenation or
ventilation in patients. ’ In a study conducted on patients in
the supine position who underwent VCV and PCV-VG, a
significant decrease in Ppeak pressures was found, similar
to our study. This decrease in Ppeak pressures was observed
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to be accompanied by a significant increase in compliance
values. This result appears to be due to the generation of

our study, the authors concluded that PCV-VG may result in
less airway damage in patients with high airway pressure

similar tidal volumes with lower airway pressures. Similar to values. &
Tablo 1: Comparison of Demographic Variables Between Groups
VCV (n:25) PCV-VG (n:25) P
Age 49.3+11 53.08+124 .258
Weight 82.4+135 80.36 £ 15.3 .619
Height 171.2+6.9 169.92 +10.2 .616
Gender (F/M) 9/16 10/15 N
Duration of the surgery 164.4 +46.2 172.7 +47.5 .538
Duraiton of the Anesthesia 194.4 + 46.7 207.1£50.7 .361
Comorbidities (Y/N) 8/17 12/13 .357
Side of the surgery (Right/Left) 12/13 13/12 N
Datas expressed with meanzSD and number
Table 2: Descriptive statistics for demographic qualitative variables
T1 T2 T3 T4 P
VCV 17.68+2.49 21.08+2.51° 19.64+3.372 17.6043.73b¢ <.001
Ppeak PCV-VG 15.64+2.95 18.08+3.17° 17.88+3.34° 16.36+2.81°¢ <.001
P 11 .001 .070 191
VCV 8.64+1.07 9.60+1.47° 9.08+1.18 8.80+1.63 .024
Pmean PCV-VG 8.92+1.35 10.0041.32° 9.92+1.46° 8.8441.90°¢ .001
P 422 317 .031 .937
VCV 135.55+33.07 137.80+£27.19 148.13+£30.28 144.46+33.60 .262
Pa0; PCV-VG 145.24+25.62 143.74+28.05 143.15+27.26 137.61+26.24 .376
P .253 451 544 426
vev 36.72+4.72 34.94+4.73° 36.7414.592P 36.89+4.26° .092
PaCo;, PCV-VG 34.7843.15 33.59+3.42° 36.69+4.52° 37.19+4.23¢ .092
P .095 254 .968 .804
vev 97.90+1.91 98.12+1.89 98.39+1.38 98.12+1.50 521
Sa0; PCV-VG 98.66£1.05 98.4311.35 98.29t1.72 98.28+1.16 476
P .902 .506 .822 .692
vev 43.3317.33 42.0946.93° 40.5446.26*° 40.4746.94° .002
Htc PCV-VG 42.90+4.77 41.0645.79° 39.11+4.26° 39.0045.042° <.001
P .806 571 .350 .397
\/aY 124.12+20.83 109.64+20.46° 114.68+20.42 122.44+23.81b¢ .019
SBP PCV-VG 119.32+21.19 112.24421.63 110.64£19.09 125.96%22.64°¢ .012
P 423 .664 A74 .595
\/aY 73.40+11.86 65.24+11.73° 67.84+12.84 71.60+13.98° .020
DBP PCV-VG 73.08+13.84 65.52+10.82° 64.72+12.26° 72.96+14.59°¢ .008
P .930 .930 .384 738
\/aY 80.48+14.55 76.00+19.18° 70.80+12.54° 79.32+15.20°¢ .013
Nabiz PCV-VG 83.20+12.77 75.88+11.66° 75.04+10.55° 77.20+15.22° .008
P 486 .979 .202 .625

Data expressed with meantSD, PaO2; Partial oxygen pressure, PaCO2; Partial carbon dioxide pressure, Sa02; Oxygen saturation, Htc;
hematocrit, SBP; systolic blood pressure, DBP; diastolic blood pressure.

2 Significant difference between T1 and other time intervals.

b Significant difference between T2 and other time intervals

¢ Significant difference between T3 and other time intervals
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The lack of significant difference in  hemodynamic
parameters such as SBP, DBP, and pulse was similar to
previous studies. In a meta-analysis study by Han et al,,
which included randomized controlled studies, it was shown
that there was no significant difference between groups in
hemodynamic parameters, similar to our study. 8° The
omission of the recruitment manoeuvres can be considered
a limitation of the study.

CONCLUSION

VCV and PCV-VG are two important modes of mechanical
ventilation, each offering advantages for specific clinical
situations. While VCV is a simple mode that guarantees
constant volume, PCV-VG is a more complex but potentially
safer option with pressure limitation and the ability to adapt
to dynamic fit. Clinical results vary depending on the
individual patient's condition, respiratory mechanics and
hemodynamic stability. Therefore, a patient-specific
ventilation strategy should be developed, taking into
account the advantages and disadvantages of both modes.
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Olfactory Bulb Lesion Induced Pineal Gland Calcification: a First Experimental Study

Olfaktdr Bulbus Lezyonu ile indiiklenmis Pineal Gland Kalsifikasyonu: ilk Deneysel
Calisma

ABSTRACT

Objectives: There is no enough stereological study that seriously mentions maternal olfactory
disorders among the causes of pineal gland insults. This study sought to examine the connection
between lesions caused by olfactory bulbectomy and changes in the pineal gland in rats
Methods: A total of 24 male rats were used in the experiment, 5 control, 6 SHAM and 13 study.
After a 1 mm burrhole was opened in the midfrontal-interpupillary line for the subjects in the
SHAM and study groups, only the olfactory dura was opened in the SHAM group, while the
olfactory bulbs were crushed in study group. They were sacrificed after a two-month follow-up.
The number of calcified pineal cells (n/mm?3) determined. Results analyzed with the Mann-Witney
U test.

Results: The mean calcified pineal cells numbers (n/mm?3) were measured as per cubic milimeters
as: (7£2) x103/mm?3) in control (Group I); (15+3) x10% in SHAM (Group I1); (34+9) x10% in study group
(Group Il). P<.005/(GI-Gll); P<.0005/(GlII-GllI); P<.00001/(GI-GlII).

Conclusions: Olfactory bulb lesion may be responsible for pineal gland calcification. Pathologies in
the pineal gland resulting from olfactory bulbectomy may contribute to various endocrine,
immune, and reproductive disorders with unclear etiologies.

Keywords: Olfactory bulb lesion, pineal gland, calcification

0z

Amag: Pineal bez hastaliklarinin nedenleri arasinda maternal koku bozukluklarindan ciddi sekilde
bahseden yeterli stereolojik calisma bulunmamaktadir. Bu ¢calisma, olfaktér bulbektominin neden
oldugu lezyonlar ile sicanlarda pineal bezdeki degisiklikler arasindaki baglantiyi incelemeyi
amagclamistir.

Yéntem: Bu ¢calismada 5 kontrol, 6 Sham ve 13 ¢alisma olmak Gizere toplam 24 erkek sigan kullanild.
Sham ve galisma gruplari igin midfrontal-interpupiller ¢izgide 1 mm'lik bir burrhole agildiktan sonra,
Sham grubunda sadece olfaktor dura acgildi, calisma grubunda ise olfaktor bulbuslar
hasarlandiriimistir. iki aylik takipten sonra sicanlar éldirtldiler. Kalsifiye edilmis pineal hiicre sayisi
(n/mm3) belirlendi. Sonuglar Mann-Witney U testi ile analiz edildi.

Bulgular: Ortalama kalsifiye pineal hiicre sayisi (n/mm?3) milimetre kip basina su sekilde dlctldu:
Kontrolde (Grup 1) (7+2) x103*/mm?3); SHAM'da (Grup I1) (15+3) x103); (34+9) x103 calisma grubunda
(Grup I11). P<.005/(GI-GllI); P<.0005/(GlI-GlIl); P<.00001/(GI-GlII).

Sonug: Olfaktor bulbus lezyonu pineal bez kalsifikasyonundan sorumlu olabilir. Olfaktor bulbektomi
sonucu pineal bezde olusan patolojiler etiyolojisi tam olarak bilinmeyen cesitli endokrin, immun ve
Greme bozukluklarina yol acabilir.

Anahtar Kelimeler: Olfaktor bulbus lezyonu, pineal bez, kalsifikasyon
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INTRODUCTION

The pineal gland, a small endocrine structure situated in
the midline of the brain above the thalamus, plays a crucial
role in regulating circadian rhythms through the secretion
of melatonin. Postnatally, the number of pineal gland cells
increases progressively. ' While a direct anatomical or
functional link between the pineal gland and olfactory
nerves has not been fully established, studies suggest that
peripubertal olfactory bulbectomy may lead to pineal gland
degeneration, a reduction in pinealocyte numbers,
hypothalamo-hypophyseal disruptions, loss of prolactin-
secreting cells, and abnormalities in prolactin secretion.
Histopathological changes, including calcification of the
pineal gland, have also been observed following olfactory or
light deprivation. The olfacto-pineal pathways are
implicated in the modulation of feeding, reproductive, and
sexual behaviours. 277 The olfato-pineal pathways are crucial
in the modulation of feeding, reproductive and sexual
behaviour.

METHODS

Ethics committee approval was obtained from Ethics
Committee for Animal Experiments, Medical Faculty,
Ataturk University of Turkey (Date: 09.011.2022, Number:
2200369071). The study involved 24 female rats, divided
into three groups: 5 controls, 6 SHAMs, and 13 in the
experimental group. The rats were housed individually in
metal cages at room temperature, maintained under a 12-
hour light cycle with 50% relative humidity, and monitored
by a veterinarian. They were provided with standard
laboratory feed and water ad libitum. The study design and

C

permissions received approval from the Ethics Committee
for Animal Experiments at the Medical Faculty of Atatlrk
University, Turkey. The care and experimental procedures
adhered strictly to the guidelines established by this ethics
committee.

Under general anaesthesia, after opening a 1mm
burrhole on the midfrontal-interpupillary line for SHAM and
the subjects in the study group, the dura covering only the
olfactory bulbs was incised, and the olfactory bulbs in the
study group were additionally injured with a clamp. After 1
month, the subjects were taken to their cages and lived with
fertile male rats for 2 months. After the 2-month follow-up
of the new-born pups, Sacrification was performed
following the intracardiac formalin injection under
inhalation anaesthesia and they were dehydrated in 10%
formalin solution in groups.

Histopathological Procedures

The olfactory nerves were removed along with the entire
brain and fixed in a horizontal position, and 20 consecutive
sections were taken at 10 micron intervals for glomerulus
and olfactory fila examination. The same procedures were
performed for the pineal gland. Preparations were stained
with hematoxylin-eosin and Calcium Stains (Von Kossa
Calcium Set). Olfactory nerve volumes were estimated using
ellipsoid volume formulas and calcified cell numbers were
estimated stereologically.

Stereological analysis

Sampling of 30 consecutive sections of 5 micrometres
taken from the pineal gland and calcified cell density
(n/mm3) were analysed using the physical dissector method.

Figure-1: Normal olfactory glomeruli and normal ciliary processes (olfactory fila) were observed in the normal subject, while slightly small
and atrophic olfactory glomeruli and reduced olfactory fila (OG-OF) were observed in the SHAM group, and severely atrophic olfactory
glomeruli and greatly reduced olfactory fila were observed in the study group (LM, H&E, x20).
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RESULTS

Clinical results: One animal in the study group (n=1) dead
died within the seven days of surgery and they were
changed new one. Neck stiffness, unconsciousness,
convulsive attacks, fever, apnea, cardiac arrhythmia, and
breathing disturbances were observed in animals. Two
animals in the study group (n=2) and one animal in the
SHAM group (n=1) were died within the seven days of
surgery and they were switched with new ones. Neck
stiffness, unconsciousness, convulsive attacks, fever, apnea,

cardiac arrhythmia, and breathing disturbances were
reported in dead animals. In control animals, the heart rate
was 289+16/min, the respiratory rate was 32+6/min and the
blood oxygen concentration was 93%7(%). OBX applied
animals shown anosmia, memory loss.

Numerical results: The mean calcified pineal cells
numbers (n/mm3) were measured as per cubic millimetres
as: (7£2)x103/mm?3) in control (Group 1); (15+3)x10% in SHAM
(Group I1); (34+9)x10% in study group (Group Il1). P<.005/(GlI-
Gll); P<.0005/(GlI-GlII); P<.00001/(GI-GlII).

Figure-2: Normal pineal gland, normal and normal pineal cells are observed in the normal subject, slightly small, degenerated and atrophic
pineal cells (DPC) in the SHAM group, and highly atrophic small and degenerated atrophic cells (DPC) in the study group (LM, H&E, x4/A;

x20/B-D).
DISCUSSION

The number of pineal gland cell nuclei of rat continuously
increased during post-natal life and differences between
the lactation and after weaning periods were significant. It
is possible that the supporting cells, fibres and new synapses
are responsible for that PG late post-natal increase. * In the
winter pineal gland sensitivity is increased. ® Pineal
denervation cause testicular regression. ° Olfactory bulb
lesions cause mammary gland and corpus luteum
degeneration. ¥1° There are some indirect antitumor effects
of olfactory bulbecrtomy on the suppression of growth of
some prostatic tumour strains. 1!

Olfactory bulbectomy resulted in increased morning
gonadotropin levels and ovarian weight in animals in
reproduction phases in animals on a short photoperiod. *?
Olfactory bulbectomy leads to hypothalamo-hypohiseal
insults in lactating animals. * The pineal gland causes
mammotroph hypotrophy and hypoplasia in blind-anosmic
female rats. 3 Olfactory bulbectomy prevents the testicular
regression with the antigonadotropic effect of melatonin. 1*

Olfactory bulbectomy have antigonadal actions. > Pineal
inhibits prolactin synthesis, storage and release in both
female and male blind-anosmic rats. ®> There is inhibitory
effect of the pineal gland on the prolactin synthesis cells of
blind-anosmic female rats following olfactory bulbectomy. ©
Photoperiodic control can be loss oin reproduction time in
olfactory-bulbectomized rats. 2 Anosmic rats shows
prolactin secretion abnormalities. 3> Anosmic male rats have
an increased sensitivity to antigonadotrophic and prolactin
-inhibitory effects of melatonin. ® Olfactory deprivations
have antigonadal actions. ' Pubertal prolactin cell
development inhibited in anosmic female rats. 7 Olfactory
bulbectomy seems to be responsible for Onuf's nucleus
degeneration. *® Onuf's nucleus degeneration secondary to
olfactory bulbectomy seems to be responsible for reduced
sperm numbers. *°

Olfactory bulbectomy may lead to mammary gland
degeneration, intestinal immunodeficiency causing by
olfaction loss induced denervation injury of Peyer's patches,
diminished thyroid hormone secretion and serious
behavioral, neurochemical, neuroendocrine, and
neuroimmune alterations. 202
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Histopathological alterations occur in blind-anosmic
female rats. ® Peripubertal olfactory bulbectomy may lead
to pineal gland degeneration. 7 Olfactory bulb lesions cause
decreased pinealocyte numbers. 2 Pineal gland may have
calcified following olfactory or light deprivation. ’ The pineal
gland calcified in the aging rats. 2> Olfaction deficits creating

A

COVID-19 may cause pineal gland dysfunction. 2 So,
damage to the olfactory pathways may cause functional
cytoarchitectural disorders in the pineal gland.

Limitation: This study does not include biochemical data.

C

5

Figure-3: Normal pineal cells are observed in the normal subject, slightly calcified pineal cells in the SHAM group, and highly calcified pineal

cells in the study group (LM, H&E, x20).

CONCLUSION
Therefore, various pathologies that cause damage to the
olfactory pathways can cause functional histopathological
changes in the pineal gland. Chemicals that damage the
olfactory nerves should also be avoided.

Future Insights: Olfactory bulbectomy leading pineal gland
pathologies may be responsible for many endocrine,
immune and reproductive diseases with obscure etiology.
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The Effect of Local Cold Application after Total Knee Arthroplasty: a Systematic
Review

Total Diz Artroplastisi Sonrasi Lokal Soguk Uygulamanin Etkisi: Sistematik
inceleme

ABSTRACT

Objective: In the present systematic review, it was aimed to review the studies systematically that
researched the effect of local cold application after total knee arthroplasty.

Methods: The open-access full-text articles published between 2002-2023 in Turkish and English
languages with prospective, randomized controlled experimental and semi-experimental control
group design that researched the effects of local cold application on the operation site after total
knee arthroplasty were examined to carry out a systematic review. The advanced screening
method was applied using Turkish and English equivalents of the keywords “total knee
arthroplasty and cold application”, “total knee arthroplasty and cold therapy”, “total knee
arthroplasty and cold compress therapy”, “the effect of cold therapy in total knee arthroplasty”
separately and together in the Pubmed, Google Scholar, ScienceDirect, Cochrane, Turkish Medline,
Scopus and Cinahl databases. Totally 2,233 articles were reached. 7 studies which met the sample
criteria were included in the systematic review.

Results: In the sample groups of the studies included in the systematic review, it was determined
that cold application significantly reduced pain and swelling (P<.05), analgesic drug use (P<.05),
bleeding and haemoglobin loss (P<.05), and contributed to faster and more effective ROM
exercises in patients with total knee arthroplasty and local cold application.

Conclusion: It was observed that application of cold methods particularly in the early period had a
positive effect on pain, swelling, haemorrhage and haemoglobin loss and amount of analgesic use
underwent total knee arthroplasty

0z

Amag: Bu sistematik incelemede, total diz artroplastisi sonrasi lokal soguk uygulamanin etkisini
arastiran calismalari sistematik olarak incelenmesi amaglanmistir.

Yontemler: Sistematik inceleme amaciyla total diz artroplastisi sonrasi ameliyat bolgesine lokal soguk
uygulama yapilarak etkilerinin arastirildigi, 2002-2023 yillari arasinda yayinlanan, yayin dili Tlrkge ve
ingilizce olan, prospective, randomize kontrollii deneysel ve yari-deneysel kontrol gruplu tasarim
tipinde olan ve tam metin erisimine acik makaleler incelendi. Pubmed, Google Scholar, ScienceDirect,
Cochrane, Turk Medline, Scopus ve Cinahl veri tabanlarinda “total diz artroplastisi ve soguk uygulama”,
“total diz artroplastisi ve soguk terapi”, “total diz artroplastisi ve soguk kompress terapi”’, “total diz
artroplastisinde soguk terapinin etkisi” anahtar kelimeleri tek tek ve birlikte kullanilarak gelismis
tarama yontemi uygulandi. Toplam 2.233 makaleye ulasildi. Bu makalelerden 6rneklem olgutlerini
saglayan 7 calisma inceleme kapsamina alinmistir.

Bulgular: Sistematik inceleme kapsamina alinmis calismalarin 6rneklem grubunu total diz artroplastisi
gecirmis ve lokal soguk uygulama yapilan hastalarda; agri ve siskinligi azalttigi (P<.05), kanama ve
hemoglobin kaybini azalttigl (P<.05), ROM hareketlerinin daha hizli ve etkin yapilmasina katki sagladig
(P<.05) belirlenmistir.

Sonug: Soguk uygulama yontemlerinin total diz artroplastisi gegiren hastalara ¢zellikle erken
donemde uygulanmasinin hastalarin agri, sislik, kanama ve hemoglobin kaybi, analjezik kullanim
miktari, erken mobilize olmalari, taburculuk stresi, hasta memnuniyet orani tzerinde pozitif bir
etkisinin oldugu gorilmektedir.

Anahtar Kelimeler: Total diz artroplastisi, cryotherapy, soguk terapi, lokal soguk uygulama.


https://orcid.org/0000-0002-5180-1866
https://orcid.org/0000-0003-3468-6779
https://orcid.org/0000-0003-3486-458X

39

INTRODUCTION

Total knee arthroplasty (TKA) is a surgical treatment
technique applied in serious joint injuries of the knee. Its
general indications include osteoarthritis, rheumatoid
arthritis, inflammatory polyarthropathies, instability and
deformity causing severe pain associated with advanced
joint disease unresponsive to conservative treatment. The
conditions such as recently suffered septic arthritis and
paralysis of the muscles surrounding the related joint and
neuropathic joint disease, advanced level osteoporosis and
very serious ligament lesion around the joint are evaluated
as its contraindications. Urinary retention and urinary
infection, delayed wound healing, nerve injuries
(particularly peroneal nerve), stress fractures (patella,
femur and tibia), instability, subluxation and dislocation of
prosthesis, and infection are the potentially developing
complications. There is no certain age limit for inflammatory
joint diseases such as rheumatoid arthritis, however, age,
occupation, daily activity level and most importantly body
weight of the patient should be absolutely taken into
consideration in planning knee prosthesis for degenerative
osteoarthritis. Total knee arthroplasty is performed more
frequently between 65-84 years of age and in women. It is
usually not preferred in the patients who are below 60 and
obese. More simple interventions such as osteotomy should
be primarily preferred in the younger patients. The
objectives of total knee arthroplasty can be summarized as
relief of severe pain, repair of the deformities, retrieval of
the functions and prevention or removal of the painful
secondary effects. The life quality of the patient is increased
by decreasing the pain using this technique. **

Joint stiffness, limited motion in the knee function, pain,
oedema (swelling), haemorrhage and infection are the most
common complications after total knee arthroplasty. As well
as pharmacological methods such as administration of
antibiotics and analgesics, non-pharmacological methods
such as cold application, kinesiological banding, elevation,
deep friction massage, lower limb exercises, quadriceps
femoris isometric exercises and straight leg raising are also
used to cope with these complications. °

At the present time, cold applications are used as the
adjuvant treatment methods in many fields such as
particularly orthopaedics and traumatology, rheumatology
and neurology. ® Local cold application was found effective
on pain management and functional knee scores in the
postoperative period after total knee arthroplasty
operations. 78

Local cold application is a low-cost and simple treatment

which reduces temperature level of the tissue using ice or
cooled water bags on the skin surrounding the injury. >1°
The kinds of local cold application are cold pack, ice
massage, gel packs, immersion packs, cold towel,
intermittent cooling equipments and sprays. Local cold
application penetrates soft tissues, decreases internal
temperature of the joint and consequently decelerates the
transmission of the nerve stimuli when applied on a joint. 1%
12 These changes reduce both transmission of the harmful
signhals and also inflammatory response and thereby
perceived pain, swelling and blood flow decrease. 3

The aim of the present systematic review was to
systematically examine the effect of local cold application
after total knee arthroplasty and contribute to the literature
by increasing the awareness on this subject. In this study,
the question of "What is the effect of local cold application
after total knee arthroplasty?" was explored in accordance
with the aim of the study.

METHODS

Screening process: Literature screening was carried out
using the keywords ‘“total knee arthroplasty and cold
application”, “total knee arthroplasty and cold therapy”,
“total knee arthroplasty and cold compress therapy”, “The
effect of cold therapy after total knee arthroplasty” and
Turkish equivalents of these words. The last screening was
performed on 23™ June 2023. The research articles related
with the subject published between 2002-2023 were
involved in the review. As a result of the screening, 672, 568,
384, 293, 126, 101 and 89 studies were reached in the
databases of Google Scholar, Pubmed, Turkish Medline,
Science Direct, Cochrane, Scopus and Cinahl, respectively.
Totally 2,233 studies were reached. The titles and abstracts
of these studies were examined by the researchers,
evaluated with respect to inclusion criteria of the research
and consequently 7 studies were included in the systematic
review. In this review, PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) checklist tool
was used for literature screening, as well as summarizing
and reporting the obtained results. (Figure 1) All researchers
contributed equally at all stages of this study.

Inclusion criteria: The open-access full-text articles
published between 2002-2023 in Turkish and English
languages with prospective, randomized controlled
experimental and semi-experimental control group designs
were included in the systematic review. The present review
involved the studies that were published in a
national/international peer-review journal and constituted
by the patients who received cold-application in the
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postoperative period after total knee arthroplasty. Seven
studies that met inclusion criteria were enrolled in the
review.

Exclusion criteria: As a result of the screening, reports
and dissertation studies defined as gray literature, studies

without randomized experimental and semi-experimental
study designs, non-open access full-text studies and the
studies not involving local cold application after total knee
arthroplasty operation were excluded from the systematic
review.

Figure 1. The flow diagram of literature screening and study selection (PRISMA)- 2009

Google Scholar: 672
Pubmed: 568
TurkMedline: 384
ScienceDirect: 293
Cochrane: 126
Scopus: 101

Cinahl: 89

The number of the articles reached in the first screening (n=2233)

The number of the articles included to be
examined as full-text (n=7) in the review.

RESULTS

Li et al. have evaluated pain level, analgesic
consumption, haemoglobin values, haemorrhage amount,
swelling on the knee, sleep quality and patient satisfaction
in their study conducted on totally 389 patients consisting
of Control group (n: 192) with a mean age of 61.8+5.8 years
who underwent total knee arthroplasty operation between
May 2012 and May 2014 and Intervention group (n:197)
with a mean age of 60.7%6.5 years. It was encountered that
both groups were administered diclofenac sodium (50 mg)
parecoxib (40 mg) and tramadol as medication. The
Intervention group was additionally administered cold
irrigation solution containing 0.5% epinephrine for 30-40
minutes with intervals of 4 hours during the postoperative
24 hours. The Control and Intervention groups were
assessed with VAS pain scores in the first 4 hours (P=.0016)

The number of the excluded articles according to
titles and abstracts (n= 2,226)

- Gray literature (dissertation studies and published
reports): 831

- The studies without Randomized experimental and
semi-experimental study designs: 351

- Non-open access full-text studies: 686

- The studies not involving cold application after total
knee arthroplasty operation: 358

and at the end of the 24 hours (P=.0004). Analgesic
consumption: 0-12th hours (P=.0033), 12th-24th hours
(P=.0021). Haemoglobin level: 30.2 g/dl in the Control
Group and 26.1 g/dl in the Intervention Group.
Haemorrhage amount: 155.8 ml in the Control Group and
130.6 ml in the Intervention group. Swelling on the
operation site was assessed as 2.3 cm in the Control group
and 1.9 cm in the Intervention group (P=.0007). The mean
sleep quality was 45.2% in the Control group and 49.6% in
the Intervention group (P=.01). The patient satisfaction rate
was assessed to be 74.8% in the Control group and 76.8% in
the Intervention group (P=.03). It was reported that the
Intervention group had significantly lower pain score
compared with the Control group, analgesic consumption
decreased, sleep quality increased, haemoglobin and blood
loss were lower, swelling on the operation site was
significantly lesser and patient satisfaction level was higher
than the Control group, therefore, use of cold irrigation
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solution containing 0.5% epinephrine was recommended
for also its low-cost. 1

Totally 60 patients, consisting of 27 patients who
underwent unicondylar arthroplasty and total knee
arthroplasty between 2013-2014 in the Control group and
33 patients in the Intervention group, were evaluated in the
study of Kuyucu et al. The mean ages of the Control and
Intervention groups were determined as 67.2 (57-78) and
68.4 (53-78) years, respectively. Visual Analog Scale (VAS)
scores for pain conditions, Knee Society Scores (KSS) for
knee function test, haemorrhage amount and haemoglobin
levels were assessed in their study. It was reported that both
groups received routine therapy while Intervention group
additionally received cold application preoperatively for 2
hours and postoperatively for 1 hour at every 6 hours and 2
hours every day during the following 4 days. VAS Pain score
of the Control group was 4.5-3.3 between 1st-5th days
whereas VAS Pain score ranged between 2.1-3.0 in the
Intervention group (P<.05 for all days). The mean knee
society function score (KSS): Control group: 80.3;
Intervention group: 90.5 (P<.05). The mean haemoglobin
levels: Control Group: 12.8-9.0 mmol/d, Intervention group:
12,5-9.1 mmol/dl (P >.05 for all days). Mean haemorrhage
amount: Control Group: Intraoperative haemorrhage: 114
(90-150). Intervention Group: 116 (80-180) (P>.05).
Postoperative haemorrhage: Control Group: 400.4 cc (140-
650). Intervention Group: 365 cc (150-900) (P>.05 for all
days). It was observed that there was a significant difference
between two groups in terms of pain assessment and
consequently in terms of analgesic use. It was reported
based on the knee society function score that Intervention
group had higher range of motion whereas no significant
difference was found between the groups regarding
haemorrhage amount and haemoglobin values. *°

Desteli et al. have evaluated totally 87 patients
constituted by 45 patients who underwent total knee
arthroplasty operation in the Control group and 42 patients
in the Intervention group. The Control group included 22
males and 23 females with a mean age of 65.36 +6.9 years
while Intervention group comprised 22 males and 20
females with a mean age of 65.14+4.06 years. Verbal rating
pain scores, haemoglobin levels, haemorrhage amounts,
blood transfusion amounts and hospital stay durations of
the patients were detected. It was determined that all
patients were applied elastic bandage for compression, 3 ml
diclofenac sodium as the identical analgesic drug, 100 mg
diclofenac tablets (Diclomec®, Abdi ibrahim, istanbul,
Turkey) twice daily and tramadol hydrochloride (contramal,
Mefar ilag, istanbul, Turkey) once at the postoperative 6th
hour. It was stated that Control group was administered

standard cold application using ice packs with 15-minute
periods for 8 times and intervals of 45 minutes on the
operation day and postoperative 2nd day while operated
knees of the Intervention group were applied c-pad
(cryoceutical) preoperatively for 90 minutes until the
operation and postoperatively for 6 hours on the operation
day beginning just after the operation and for 2 hours in the
following postoperative 2 days. The mean VRPS score of the
Control group was 6.1 whereas VRPS score of the
Intervention group was 6.6 (P>.05). The haemoglobin levels
were assessed on the preoperative and postoperative 48th
hours. The preoperative haemoglobin levels of the Control
and Intervention groups were 13.12+1.3 g/dl and 12.5-9.1
g/d, respectively (P<.001). The postoperative haemoglobin
levels of the Control and Intervention groups were
9.91+1.25 g/dl and 11.22+1.14 g/dI, respectively (P<.001).
Postoperatively 24 hours later, the mean haemorrhage
amounts of the Control and Intervention groups were
319.78+60.66 cc and 210.24+52.43 cc, respectively
(P<.001). Need for blood transfusion (Hb>8 g/dl) was
present in 37 and 40 patients in the Control and
Intervention groups, respectively. The mean hospital stay
durations were 7.2#1.5 and 7.4+1.2 days, respectively
(P=.756). It was reported that significant differences were
discovered between the groups in terms of postoperative
haemoglobin level and blood drainage amounts, however,
no significant difference was present between two groups
in terms of mean verbal rating pain scores, blood
transfusion amounts and hospital stay durations.

Bech et al. have carried out their study on totally 71
patients, 34 patients in the Control group and 37 patients in
the Intervention group, between February 2009 and May
2012 and they evaluated the effects of cold ice pack and
intermittent cooling device on the pain level, knee function
score, rates of nausea and vomiting (between the
postoperative 24th-48th hours), opioid use in terms of mg,
change in haemoglobin levels in terms of g/I (between the
postoperative 24th-48th hours), hospital stay duration and
patient satisfaction rate in their study. The control group
was applied cold ice pack intermittently for 48 hours during
the general care of the patients and upon request whereas
the Intervention group received cold application once for
every 4 hours for postoperative 48 hours using intermittent
cooling device. It was stated that both groups were
administered fentanyl, oxycodone and morphine as
analgesic drugs. The results of their study were detected as
the following: Pain score (NRPS) Control group: 3.6;
Intervention group: 3.8 (P=.67). Passive Range of Motion
(PROM) test (postoperatively 48 hours later) Control group:
59.8; Intervention group: 54.0 (P=.14). Nausea and
vomiting: Control group: 15.6%; Intervention group: 34.3%
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(between the postoperative 24th-48th hours) (P=.08).
Opioid use (between the postoperative 24th-48th hours),
Control group: 42.3 mg; Intervention group: 49.9 mg
(P=.33). The change in haemoglobin levels in terms of g/L
(between the postoperative 24th-48th hours): Control
group: -8.8; Intervention group: -7.7 (P=.68). The duration
of hospital stay: Control group: 4.8 days, Intervention group:
5.8 days. Patient satisfaction: Control group: 63%,
Intervention group: 96.9%. It was reported as the
conclusion of this study that there was no significant
difference between the Control group (applied cold ice pack
intermittently for 48 hours) and the Intervention group
(applied intermittent cooling device for 48 hours) in terms
of pain score, passive ROM exercises, opioid use,
haemoglobin levels, nausea-vomiting and duration of
hospital stay whereas the Intervention group had
significantly higher patient satisfaction. Y/

The study of Su et al. included totally 187 patients
composed of Control group (n:84) patients who underwent
total knee arthroplasty and were aging between 18-85 years
and Intervention group (n:103) patients. It was found that
assessments for pain level, Range of Motion (ROM) test, 6-
minute walk test, assessments for the swelling rate around
the knee and amount of analgesic drug use were performed
in the postoperative 2nd-week and 6th-week evaluations.
The same therapy protocol was implemented in the Control
and Intervention groups. In addition, ice bag was applied in
the Control group whereas the Intervention group received
intermittent cooling air around the knee using
cryopneumatic device. The postoperative 2nd-week
evaluation revealed that the mean amount of morphine use
was 680 mg ranging between 20-3225 mg in the Control
group whereas the mean amount of morphine was 509 mg
ranging between 15-1640 mg in the Intervention group (P<
.05). Vas pain score (P=0) and swelling rate around the knee
(P=0) were obtained. It was reported at the end of the
postoperative 6th week that mean number of steps in the
6-minute walk test were 7.9 and 29.4 in the Control and
Intervention groups, respectively (P=,13). It was denoted
that there was no significant difference between the
Control and Intervention groups in terms of VAS pain score
during the postoperative 2nd week and besides two groups
showed similar results in the 6-minute walk test, ROM test
and assessment of swelling rate around the knee. It was
reported that the Intervention group consumpted less
amount of analgesic drug (morphine) and that there was a
significant difference in favor of the Intervention group
regarding only 6-minute walk test while no significant

difference was encountered in terms of other parameters.
18

In the study of Kullenberg et al. on 40 patients who
underwent total knee arthroplasty in the Control group and
43 patients in the Intervention group; assessments of pain
level (at the postoperative 1st and 3rd days, during the
exercise), amount of analgesic drug use (drugs used at the
postoperative 1st and 3rd days, during the exercise:
tramadol, paracetamol), range of motion (ROM) test (at the
postoperative 1st day, discharge and at the end of the 3rd
week), decrease in the haemoglobin level and time to
hospital discharge. The Intervention group was additionally
administered cold compress once at 1 hour during 60 hours
whereas control group received only routine therapy. The
results of the study were presented as following: VAS pain
score: Control group: 2.2 at the 1st day, 1.2 at the 3rd day,
2.3 during the exercise; Intervention group: 2.1 at the 1st
day, 0.8 at the 3rd day, 3.4 during the exercise. Range of
motion (ROM) test: Control group: 51.4° at the first day,
62.9° at discharge, 87.6° at the end of the 3rd week;
Intervention group: 50.4° at the first day, 75.1° at discharge,
98.9° at the end of the 3rd week (P=.0045). Haemoglobin
value: Control group: 109.5 mmol/L. Intervention group:
120.2 mmol/L (P=.042). The amount of analgesic use:
Control group: 0.43 mg (mg morphine/kg per person)
Intervention group: 0.37 mg (mg morphine/kg per person).
Time to hospital discharge: Control group: 6.2; Intervention
group: 4.8 (P=.002). This study demonstrated that cold
compression therapy created a difference on pain level and
amount of drug consumption, however this difference was
not significant, whereas, cold compress therapy provided
benefits on the parameters haemoglobin level and Range of
Motion (ROM), thereby it can shorten the duration of
hospital stay. ¥

Morsi. has evaluated totally 60 patients, 30 patients who
underwent total knee arthroplasty in the Control group and
30 patients in the Intervention group. It was noted that
continuous cooling air was postoperatively applied on the
incision site in the Intervention group adjusted to keep the
skin temperature at 7°C in the first 2 hours and
subsequently 12°C whereas the Control group received
routine treatment protocol. It was stated that assessments
of pain level using Visual Analog Scales (VAS) (measured at
the postoperative 1st and 2nd hours and once every 8 hours
during the next 6 days), knee functions with range of motion
(ROM) test (assessed during the first 6 weeks),
haemorrhage amount (using hemovac drain during the first
48 hours), decrease in haemoglobin level, time to wound
healing, amount of analgesic drug use (hydrocodone and
acetaminophen for 6 days) were performed. Pain level: 6.3
in the Control group, 4.2 in the Intervention group (P<.001).
Range of Motion (ROM) test: Control group: 54°.
Intervention group: 68° at the first week (P< .01). There was
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a difference between the 2nd-6th weeks, although not
significantly. Haemorrhage amount (during 48 hours):
Control group: 810 ml; Intervention group: 503 ml (P<.001).
Mean haemoglobin loss: Control group: 4.6 mg;
Intervention group: 2.9 mg (P<.001). No significant
difference was found in terms of time to wound healing. The
mean amounts of analgesic use in the groups were reported
such as following: Control group: Administered 2.8 mg
(1400 mg) drug, Intervention group: Administered 1.9 mg
(950 mg) drug (P<.001). Compared with the Control group,
it was stated that the Intervention group which received
continuous cooling air therapy had lower pain level, higher
range of motion, lower amount of haemorrhage and less
reduction in haemoglobin level and significantly lower
analgesic use whereas no significant difference in terms of
time to wound healing. %°

DISCUSSION

Serious complications such as pain condition, blood loss,
changes in haemoglobin levels, oedema (swelling),
restricted ROM, excessive analgesic consumption and
consequent complications occur in the patients after total
knee arthroplasty operation. The effect of cold application
as a non-pharmacological treatment method as well as
pharmacological therapy in the patients who experienced
these complications was evaluated in the 7 literature
studies enrolled in our review.

Pain is usually severe in the postoperative early period
after total knee arthroplasty operation and it prevents
rehabilitation. Mobilization requires pain control, however,
side effects associated with narcotics (nausea, vomiting,
sedation, itching, hypotension and respiratory distress) may
limit the activity and they increase the morbidity, impair
sleep quality, prolong hospital stay duration and reduces
patient satisfaction. It is very important to achieve pain
control while minimizing the side effects. 2222 Thienpont et
al., 2007. have reported in their study on 116 patients with
TKP that cold application using cold packs is effective in
reducing the postoperative swelling. 2 Levy and Marmar,
1993. have evaluated the effect of local cold application on
improving in the patients who underwent total knee
arthroplasty and reported that postoperative application of
cold compress therapy decreased blood loss, swelling and
pain and that increased range of motion in a shorter
duration. #* It has been encountered in the studies enrolled
in the present systematic review that use of local cold
application methods accompanied with pharmacological
methods is an effective method in reducing pain and
swelling and that it decreases analgesic consumption. Adie
et al., 2012. have included that cold therapy showed a non-

significant beneficial effect on blood loss, pain and ROM. ? It
has been noted also in the studies examined in our review
that local cold application has a significantly positive effect
on blood loss and ROM exercises. In addition, regarding
haemoglobin levels, although there are some studies which
denoted that no significant difference was found between
the groups, the literature studies included in our review
have reported significant differences between the groups.

In NRS-2002 screening test, nutritional risk is considered
for scores 3. ¥ In a previous study, the malnutrition risk
among hospitalized oncology patients was reported as
33.9% upon admission. ' However, only 1.9% of our
patients were 23 score in NRS-2002 at our service.
Compared with the literature, the malnutrition risk rate was
low in our inpatient clinic. Also, the percentage of
overweight patients was higher than our underweight
patients. One of the reasons for the low malnutrition rate
may be the nature of cross-sectional retrospective study in
which we do not know previous treatment of malnutrition
or any other interventions. Also, the majority of our patient
population is younger than 65 years old, which might have
an effect on the low NRS-2002 score. Another possible
reason for the low malnutrition rate in our series could be
hospitalization due to transportation problems to the RT
unit.

In NRS-2002 screening test, nutritional risk is considered
for scores 3. ¥ In a previous study, the malnutrition risk
among hospitalized oncology patients was reported as
33.9% upon admission. ' However, only 1.9% of our
patients were 23 score in NRS-2002 at our service.
Compared with the literature, the malnutrition risk rate was
low in our inpatient clinic. Also, the percentage of
overweight patients was higher than our underweight
patients. One of the reasons for the low malnutrition rate
may be the nature of cross-sectional retrospective study in
which we do not know previous treatment of malnutrition
or any other interventions. Also, the majority of our patient
population is younger than 65 years old, which might have
an effect on the low NRS-2002 score. Another possible
reason for the low malnutrition rate in our series could be
hospitalization due to transportation problems to the RT
unit.

To our knowledge, synergistic effect between RT and
chemotherapy increased acute hospital admissions from
20% in RT only group to approximately 60% in concurrently
treated group. ° This might have an effect on nutritional
status of our hospitalized patients. However, we are unable
to provide our patients’ concurrent chemotherapy
information.
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Table 1. Overview of the literature

Author and
publishment year

Research Title

Sampling Features

Pain

Swelling

Knee Society
Function Score
(KSS)

Haemorrhage amount

Haemoglobin values

Analgesic-Opioid
use

Li et al.1 Effects of Cold | Randomized, VAS pain score | Swelling at Postoperative 24 hours | Control: 30.2 g/dl Analgesic use:
Irrigation on Early | Double-blind, within the first 4 | the operation later Control: 155.8 ml | Intervention: 26.1 g/dl | 0-12 hours
Results after Total | Controlled Study hours P=.00. site at the end Intervention: 130.6 ml P <.001 P =.0033.
Knee Arthroplasty Control (n:192) of 48th hour P <.001
Intervention At the end of 24 | Control: 2.3 12-24 hours
(n:197) hours P=.00. cm.  Therapy: P=.0021.
1.9cm
P =.0007
Kuyucu et al.?® Is cold therapy really | Randomized VAS Pain Score Control: 80.3% Control: 12.8-9.0 | Postoperative
effective after knee | Controlled Study Control: Intervention: mmol/d| haemorrhage Control:
arthroplasty? Control group | 3.3-4.5 90.5% Intervention: 12.5-9.1 | 400.4 (140-650) cc
(n:33) Intervention: P<.05 mmol/dl Intervention: 365
Intervention group | 2.1-3.0 (P >.05 for all days) (150-900) cc
(n:27) P<.05 (P >.05 for all days)

Cooling Using an Ice
Bag after Total Knee
Arthroplasty

(n:37)

54.0
P=.14

Desteli et al. ¢ Effect of both | Randomized VRPS Pain Score Haemorrhage amount | Postoperative
preoperative and | Controlled Study Control: 6.1 postoperative 24 hours | haemoglobin Control:
postoperative Control group | Intervention: later 9.91+1.25 g/dl
cryoceutical (n:45) 6.6. Control: Intervention:  11.22-
treatment on | Intervention group | P<.05 319.78+ 60.66 cc 1.14 g/dl.
haemostasis (n:42) Intervention: P<.001
and postoperative 210.24+52.43 cc
pain following total P <.001
knee arthroplasty

Bech et al. ¥’ Device or Ice: The | Randomized NRP Pain score PROM test (48 Postoperative  24-48
Effect of Consistent | Controlled Study Control: 3.6 hours after hours Control: -8.8
Cooling Using a | Control group | Intervention: surgery) Control: Intervention:
Device Compared | (n:34) 3.8 59.8 -7.7
with Intermittent | Intervention Group | P=.67. Intervention: P=.68
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Suetal. 8

A prospective,
multicentre,

Randomized trial
to evaluate  the
efficacy of a

cryopneumatic
device on total knee
arthroplasty recovery

Prospective,
multicentre,
Randomized
Controlled Study

Control
(n: 84)
Intervention group
(n:103)

group

VAS pain score
P=0

Swelling
around
knee:

rate
the
P=0

Morphine use in
control group:
Ranging Between
20-3225 mg

Mean: 680 mg
morphine use in

the intervention
group: Ranging
between

15-1640 mg. Mean:
509.
P<.05

Kullenberg et al. 1°

Postoperative
Cryotherapy
Total
Arthroplasty

After
Knee

Prospective,
Randomized
Controlled Study
(n:83)

Control group:
(n:40) Intervention
Group: (n:43)

VAS pain score
Control  group:
3.4 Intervention
group: 2.3

P <.05

ROM: Control:

1st day: 51.4°

At discharge:
62.9°.

At the end of 3rd
week: 87.6°
Intervention
group:

1st day: 504°. At
discharge: 75.1°.
At the end of 3rd
week: 98.9°

P =.0045

Control: 109.5 mmol/L
Intervention: 120.2

mmol/L P =.042

Analgesic use
Control group: 0.43
(mg morphine/kg
per person)
Intervention
group: 0.37
morphine/kg).
P<.001

(mg

Morsi 20

Continuous-flow cold
therapy after total
knee arthroplasty

Prospective,
Randomized
Controlled Study
Control

(n:30)
Intervention:
(n:30)

VAS pain score
Control  group:
6.3 Intervention
group: 4.2
P <.001.

Mean Range of
Motion (ROM) at
1st week:

Control group:
54° Intervention
group: 68° P<.01

Mean haemorrhage
amount (for 48 hours)
Control: 810 ml.

Intervention: 503 ml
P <.001.

Mean  haemoglobin
loss
Control: 4.6 mg

Intervention: 2.9mg
P<.001

Analgesic use:
Control group:
Used 2.8 (1400 mg)
tablets,
Intervention
group: Used 1.9
(950 mg) tablets
P<.001
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This study has limitations inherent to any retrospective
study as missing information about follow up. In previous
studies, both BMI and weight loss independently predicted
the overall survival of cancer patient. * However, we were
unable to report that follow up information of our patients’
weight loss, nutritional intervention, second NRS-2002
score results. Also, we do not have specified data about
nutritional interventions, chronic diseases and concurrent
chemotherapy. These might have an effect on low
malnutrition screening ratio of our inpatients.

As a summary, we aimed to look at nutritional status of
patients in radiation oncology inpatient unit from a cross
sectional view in this study. When we screened the risk of
malnutrition of inpatients in the radiotherapy inpatient
service using the NRS 2002 test, we did not detect an
increased risk in our study. Further research is required in
order to optimize nutritional intervention and follow up
data for evaluating the nutritional status of patients in
radiation oncology inpatient service.
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Giant Solitary Fibrous Tumour of The Orbit Resected via Subconjunctival Approach

Orbital Dev Soliter Fibroz Tiumorin Subkonjunktival Yaklasimla Rezeksiyonu

ABSTRACT

Solitary fibrous tumours (SFTs) are uncommon neoplasms originating primarily in the pleura but
occasionally in the orbit. Despite their generally benign nature, they can exhibit aggressive
behaviour. This study focuses on a rare case of a giant SFT located in the orbit, emphasizing
diagnostic challenges and treatment considerations. A 69-year-old male with a history of
progressive eyelid swelling, proptosis, and vision loss underwent a subconjunctival approach for
the removal of an orbital SFT. Histopathological analysis, along with immunohistochemistry
markers, confirmed the tumour’s identity. Successful tumour resection was achieved through the
subconjunctival approach, highlighting the efficacy of this method for orbital SFTs. The
histopathological examination revealed typical features of SFT, characterized by spindle cells and
unique architectural patterns. Immunohistochemistry further supported the diagnosis. This case
underscores the importance of considering orbital SFTs in the differential diagnosis of orbital
tumours, particularly when confronted with proptosis and visual disturbances. Surgical excision,
guided by radiological imaging and immunohistochemically analysis, remains the primary
therapeutic approach. However, due to the potential for aggressive behaviour, further research is
needed to optimize management strategies, especially in cases of incomplete resection or atypical
behaviour.

Keywords: Solitary fibrous tumour, orbit, subconjunctival approach, proptosis, differential
diagnosis

0z

Yalniz fibrous timorler (YFT), genellikle plevradan kaynaklanan nadir neoplazmlardir, ancak nadir
durumlarda orbitada da gorilebilirler. Genel olarak benign nitelik tasimasina ragmen agresif
davranislar sergileyebilirler. Bu calisma, orbitada yer alan nadir bir dev YFT vakasina odaklanarak
tanisal zorluklari ve tedavi distincelerini vurgulamaktadir. ilerleyici géz kapagi sisligi, proptozis ve
gorme kaybi 6ykustne sahip 69 yasindaki erkek hasta, orbitadaki bir YFT'nin cikariimasi icin
subkonjonktival yaklasim uygulandi. Histopatolojik analiz ile immunohistokimya isaretleri, timaorin
kimligini dogruladi. Basarili timor cikariimasi, subkonjonktival yaklasimin orbitadaki YFT'ler icin
etkililigini gostermektedir. Histopatolojik inceleme, igsi hiicreler ve benzersiz mimari desenlerle
karakterize edilen tipik YFT &zelliklerini ortaya cikardi. imminohistokimya, taniyi daha da
destekledi.Bu vaka, 6zellikle proptozis ve gorme bozukluklari ile karsilasildiginda orbital timérlerin
ayirici tanisinda orbital YFT'leri disiinmenin 6nemini vurgular. Radyolojik gorintileme ve
immunohistokimyasal analiz rehberliginde cerrahi gikarilma, temel tedavi yaklasimini olusturur.
Bununla birlikte, agresif davranis potansiyeli nedeniyle, eksik cikarilma veya atipik davranis
durumlarinda yonetim stratejilerini optimize etmek icin daha fazla arastirmaya ihtiyac vardir.

Anahtar Kelimeler: Soliter fibrous timor, orbita, subkonjonktival yaklasim, proptozis, ayirici tani
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INTRODUCTION

Solitary fibrous tumours (SFTs) are rare neoplasms that
primarily originate in the pleura but can also occur in the
orbit, although their occurrence in this location is
uncommon. ! Typically, patients affected by orbital SFTs
present with progressive swelling of the eyelids, proptosis,
and visual disturbances 2. Unlike SFTs occurring in pleural
sites, orbital SFTs do not exhibit systemic symptoms such as
hypoglycaemia, arthralgia, or pleural or peritoneal effusion.
2 However, it is important to consider the possibility of the
meningeal variation of solitary fibrous tumours with orbital
involvement in the differential diagnosis of aggressive dural-
based lesions. 3

Although solitary fibrous tumours are generally
considered benign neoplasms, they can exhibit aggressive
behaviour, including high rates of local recurrence and the
potential for late-term metastasis to the bones and lungs. *
These tumours have been known to extend from the orbit
to adjacent structures such as the paranasal sinuses,
extradural anterior and middle cranial fossas, cavernous
sinus, and other cranial regions through the orbital fissures
or foramina. Despite their rarity, it is crucial to recognize the
clinical features and potentially aggressive nature of orbital
solitary fibrous tumors. Complete surgical excision of the
tumour is the primary treatment approach, which can
significantly reduce the associated clinical symptoms.
However, in cases where orbital involvement of meningeal
solitary fibrous tumours is suspected, a careful differential
diagnosis is essential due to their potential aggressiveness.
3

CASE PRESENTATION

A 69-year-old male patient presented with a six-year
history of swelling in the right upper and lower eyelids,
accompanied by eye extrusion and vision loss. The patient
had previously undergone two surgeries due to a right
frontonasal tumour that extended into the orbit. (Figure 1 A
and B) Total vision loss was noted in the right eye. External
examination revealed increased periorbital pigmentation
and 7 mm of exterior displacement of the right globe.
Surgical excision scars from the previous transcranial
procedures were observed in the right
frontozygomaticoorbital region. A computed tomography
(CT) scan demonstrated a solid extra-conal mass measuring
4x3x4 cm, adhering to the lateral-superior wall of the right
orbit and the orbital roof. The tumour extended into the left
lateral subfrontal space. Based on a provisional diagnosis of
a soft tissue tumour, the patient underwent a right
subconjunctival approach for tumour resection. (Figure 1 C
and D, Figure 2)

Under general anaesthesia, the patient was fully
prepped and draped, and traction sutures were placed in
the center of the tarsal plates of both upper and lower lids.
Alid speculum was used to keep the globe exposed and the
eyelids opened. A superolateral conjunctival peritomy was
performed around the frontozygomatic hemi-limbus, and
Tenon's capsule was dissected free from the globe until the
tumour mass was reached in the superolateral region.
Careful blunt dissection was then performed around the
tumour, utilizing the best available tumour tissue plane. The
tumour’s capsule, which adhered to neighbouring tissues,
was reached and a grayish, soft tumour mass was resected
and cauterized using bipolar cautery. The tumour was then
freed from the lateral orbit and completely resected. A gross
examination of the tumour revealed a well-circumscribed
and pseudo-encapsulated mass with dimensions ranging
from 3x4x4 cm. Upon cut section, the tumour displayed a
grayish and fleshy appearance with areas of haemorrhagic
foci. Macroscopically, the tumour had a soft-elastic
consistency and a grayish surface. The patient was followed
up for six months, and a second operation was planned to
achieve total resection of the tumour using a sub-
conjunctival approach.

A

Figure 1: External photograph showing a superior-temporal
displacement of the globe with a firm lobulated mass felt
along the inferonasal orbit and conjunctiva, with scarring of
the cornea.

Histopathological examination of the resected tumour
revealed a dense proliferation of spindle cells with variable
architectural patterns. There were areas with a fascicled
pattern as well as areas with a random and "pattern-less"
cell arrangement. The spindle cells showed uniform, oval-
shaped nuclei with finely dispersed chromatin.
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Immunohistochemistry analysis demonstrated strong and
diffuse positivity for CD34, CD99, and bcl-2 in the tumour
cells, while S-100 protein and CD45 were negative. (Figure
3,4)

Figure 2: Computerized tomography of the orbit revealed an
intensely enhancing well-circumscribed large orbital mass
lesion measuring 5 x 4.8 x 4.5 cm and post-operative image.

DISCUSSION

Solitary fibrous tumours (SFTs) primarily originate from the
pleura but can also occur in the orbit as rare spindle cell
neoplasms. While their occurrence in the pleural region has
been extensively studied, orbital SFTs are relatively
uncommon, and there have been limited case reports and
series documenting their characteristics. * Orbital SFTs
present progressive swelling of the upper eyelid and
proptosis, with accompanying visual disturbances. Although
generally benign in nature, SFTs can exhibit aggressive
behaviour, necessitating thorough evaluation and
appropriate differential diagnosis for aggressive dural-
based lesions. 3

The differential diagnosis of orbital SFTs includes
hemangiopericytoma, among other conditions. This section
elaborates on the distinguishing features of these
conditions, guiding clinicians in accurate diagnosis. The
similarities and differences between these entities are
crucial for proper therapeutic planning.

The age range of patients with orbital SFTs typically spans
from 33 to 75 years. Surgical resection is the primary
treatment modality, with various approaches employed
depending on the tumour location. Complete excision of the
tumour is associated with favorable outcomes, while

incomplete resection is a significant risk factor for tumour
recurrence. The role of postoperative radiotherapy in
managing atypical or incompletely resected central nervous
system SFTs is still under investigation and requires further
study. ®

Radiological imaging techniques, such as computed
tomography (CT) and magnetic resonance imaging (MRI),
play a crucial role in diagnosing and evaluating orbital SFTs.
These tumours often display marked enhancement on
postcontrast CT and MR images. Dual-phase CT scans may
reveal rapid enhancement followed by early washout of
contrast material. Furthermore, cerebral angiography can
provide insight into the rich vascular supply feeding the
tumour through branches of both the external and internal
carotid arteries. ®

Figure 3: Microscopic aspect of a solitary fibrous tumor:
Plump spindle cells with round or oval vesicular nuclei and
prominent vascularity.

Histologically, orbital SFTs exhibit high cellularity and
significant pleomorphism. Immunohistochemically analysis
is essential for confirming the diagnosis and differentiating
SFTs from other neoplasms. CD34 and vimentin are
commonly employed markers, displaying diffuse positive
staining in SFTs. Conversely, SFTs typically exhibit negative
staining for cytokeratin, epithelial membrane antigen, glial
fibrillary acidic protein, S-100 protein, and factor XIII. 7 While
histologic appearance can vary, complete resectability
remains the most critical prognostic factor for both orbital
and pleural SFTs. ®

Clinical awareness of orbital SFTs as a potential cause of
unilateral proptosis is essential. These tumours can present
with both benign and malignant behaviour. Malignant forms
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may invade local structures, demonstrate recurrent growth,
or metastasize, while benign lesions can often be effectively
cured through surgical excision. Therefore, including orbital
SFTs in the differential diagnosis of unilateral proptosis is
paramount, along with the utilization of

immunohistochemically markers to ensure accurate
diagnosis. &

Figure 4: Immunohistochemically exam, showing strong
positivity of tumour cells to CD34.

This case underscores the importance of considering a
broad age range for patients with orbital SFTs. While the
typical age range is 33-75 years, cases outside this spectrum
are not uncommon. The role of advanced imaging
techniques like MRI and comprehensive
immunohistochemically analysis is crucial in the diagnosis
and treatment planning of orbital SFTs. The study also
discusses the potential for aggressive behaviour and
recurrence, emphasizing the need for thorough surgical
resection and close follow-up.

Orbital SFTs, while rare, should be considered in the
differential diagnosis of orbital tumours across a wide age
range. This case highlights the importance of modern
imaging techniques and extensive immunohistochemically
profiling in the management of these tumours. Further
research is encouraged to deepen understanding and
improve treatment strategies, particularly in cases of
incomplete resection or atypical behaviour.
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Dusik Doz Steroid Tedavisi Sonrasi Gelisen CMV Reaktivasyonu

CMV Reactivation after Low Dose Steroid Treatment
0z

Cytomegalovirus (CMV) insandan insana bulasan ve 6mur boyu latent kalabilen bir viristir. Primer
enfeksiyonu daha siklikla gribal sikayetlerle cocukluk déneminde karsimiza ¢ikmaktayken vicutta
latent kalarak 6zellikle immunsupresan durumlarda reaktivasyon enfeksiyonlari yetiskinlik ¢caginda
gorilebilmektedir. CMV sendromu ya da pndmoni, hepatit, retinit, kolit gibi end-organ CMV
hastaligi olarak klinik vermektedir. Kortikosteroid kullanimi CMV reaktivasyonu igin risk faktortdur.
Astim harici bilinen kronik hastaligi olmayan 27 yasindaki kadin hasta ates, halsizlik, nefes darligi
sikayetleri ile dis merkezde tetkik edilmis, verilen antibiyoterapilere ragmen klinik yanit
alinamamasli ve tani konulamamasi Uzerine hastanemize basvurdu. Nedeni bilinmeyen ates 6n
tanisiyla yatirildi ve ates etyolojisinde rol oynayan tanilar dislandi. CMV Ig M ve G pozitif, avidite
disltk olarak sonuglandi. Hastanin 3 yil 6nce yapilan tahlillerinde CMV IgG pozitifligi oldugu
goruldi. Alinan CMV PCR sonucu 46960 copy/mL olarak sonuglandi. Hastanin anamnezinde astim
atagl sebebiyle acil basvurularinda intravenoz olarak ve ardindan oral olarak kortikosteroid alma
oykisi olmasi sebebiyle CMV reaktivasyonu tanisi konuldu. Gansiklovir tedavisinin ardindan atesi
disen ve klinigi dizelen hasta CMV PCR sonucunun negatiflesmesi gorildikten sonra sifa ile
taburcu edildi. CMV reaktivasyonu distk doz kisa sireli steroid tedavileri sonrasi da gelisebilmekte
olup hastalara steroid verilirken dikkatli olunmalidir. Nedeni bilinmeyen ates etyolojisinde CMV’nin
de oldugu akilda tutulmalidir.

Anahtar Kelimeler: Sitomegalovirus, reaktivasyon, kortikosteroid, enfeksiyon hastaliklari.

ABSTRACT

Cytomegalovirus (CMV) is a virus transmitted from person to person, capable of remaining latent
throughout a person's life. While primary infection often manifests with flu-like symptoms in
childhood, reactivation infections can occur in adulthood, especially in immunosuppressed
conditions. CMV presents clinically as syndromes or end-organ diseases such as pneumonia,
hepatitis, retinitis, and colitis. The use of corticosteroids is identified as a risk factor for CMV
reactivation. A 27-year-old female patient with no known chronic diseases, except asthma, initially
sought care at another facility. there, a diagnosis could not be established and the administered
antibiotic were ineffective. Subsequently, she was referred to our hospital. In our hospital initially
other potential diagnoses causing fever were ruled out. CMV IgM and IgG were positive; Ig G was
with low avidity. In the patient's previous tests, CMV IgG positivity from 3 years ago was identified.
CMV PCR results indicated 46960 copies/mL. The patient's history of receiving intravenous and
oral corticosteroids for asthma exacerbation led to the diagnosis of CMV reactivation. Following
ganciclovir treatment, the patient's fever subsided, and upon negative CMV PCR results, she was
discharged in good health. CMV reactivation can occur after low-dose short-term steroid
treatments. CMV should be considered in the etiology of unexplained fever.

Keywords: Cytomegalovirus, reactivation, corticosteroid, infectious diseases
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GIRIS

Cytomegalovirus (CMV), Herpesviridae ailesine ait bir
DNA virlistdUr. VirGstn adi, enfekte hicrede buyimeye
neden olarak mikroskop altinda gorilen karakteristik
inklzyon cisimlerinden tiretilmistir . Bulasi; tikarak, idrar,
gbzyasl, kan veya genital salgilar gibi vicut sivilari araciligiyla
gerceklesir. * CMV, ilk enfeksiyonun ardindan bagisiklik
sisteminden  temizlenmeyi  basariyla  engeller ve
notrofillerde, T lenfositlerde, endotel hlcrelerinde 6mur
boyu varligini strdirerek insan nifusunun biydk bir
kisminda kalici bir enfeksiyona neden olur. 2 Diinya
genelinde CMV'nin seropozitiflik orani %45 ile %100
arasinda degismektedir. * CMV enfeksiyonu, immiin sistemi
normal olan bireylerde yaygin bir durum degildir ancak
bagisiklik sistemi baskilanmis bireylerde reaktive olarak
doku tutulumlart yapabilir. 3 Primer veya reaktive CMV
enfeksiyonlari genellikle edinilmis bagisiklik yetmezlik
sendromu (AIDS) hastalarinda, organ nakil hastalarinda,
malignite hastalarinda, steroid veya imminslpresan alan
hastalarda firsatgi enfeksiyonlar olarak gozlenir. * Klinik
belirtiler, hafif grip benzeri atesli hastaliktan (6zellikle
primer enfeksiyonda) yasami tehdit eden doku-invaziv end-
organ hastaligina kadar genis bir yelpazede degisir. CMV;
retina, solunum  sistemi, merkezi sinir sistemi,
gastrointestinal sistemi, hematolojik sistemi etkileyebilir;
ozofajit, kolit, pnomoni, hepatit, ensefalit, retinit,
miyokardit, hemolitik anemi, portal ven trombozu yapabilir.
5

CMV hastaliginin  tanisi anamnez, fizik muayene,
laboratuvar testleri ve klinik bulgulara dayanir. Genellikle
ates, halsizlik, atipik lenfositoz, |6kopeni veya noétropeni,
trombositopeni ve yiksek karaciger transaminazlari olarak
kendini gosteren CMV sendromu ve end-organ CMV
hastaligl (pnémoni, hepatit, retinit vb.) olmak Uzere iki
kategoriye ayrilir.  Uygun klinik semptomlarin veya
belirtilerin  yaninda ilgili organ dokusunda CMV'nin
histopatolojik olarak gosterilmesi, dokuda virls izolasyonu
ve bazi durumlarda kanda CMV DNA miktarinin
gosterilmesiyle; primer enfeksiyonda ise serokonversiyonun
gdsterilmesiyle tani konur. ® CMV enfeksiyonunu tedavi
etmek icin su anda vyaygin olarak tercih edilen ilag,
intravendz gansiklovir tedavisidir. Gansiklovirin bir tirevi
olan valgansiklovir, oral biyoyararlanimi olan bir gansiklovir
proilacidir ve rutin olarak solid organ nakli alicilarina CMV
profilaksisi olarak verilir. Valgansiklovir, ¢zellikle GCV'ye
direncli durumlarda etkili bir secenek olabilir. 7

OLGU SUNUMU

27 yasinda kadin hasta 3 hafta 6nce nefes darligi
sikayetiyle birkac¢ defa acil servise basvurmus, astim atagi

sebebiyle intraventz yoldan ve nebulizatorlerle tedavi
verilmis. Astim haricinde kronik hastaligi yokmus. Gogus
hastaliklari tarafindan mevcut bronkodilatorlerine ek glinlik
64 mg metilprednizolon tablet recete edilmis ve hasta 6 giin
kullanmis. Bu durumdan vyaklasik 5 glin sonra baslayan
UstUme, titreme, ates, nefes darligi sikayetleriyle dis merkeze
basvurmus ve vyatirilarak 8 glin tetkik ve tedavi edilmis.
Sikdyetlerinin  gecmemesi  Uzerine  kendi istegiyle
hastanemize basvurmus. Hastanin epikrizinde enfeksiyon
odag arastirildigl ancak bulunamadigi; 3 gin seftriakson, 2
gln piperasilin tazobaktam, 3 gliin meropenem tedavisi
verildigi fakat ates yaniti alinamadigi yazilmisti.

Hasta nedeni bilinmeyen ates 6n tanisi ile klinigimize
yatirildi. Genel durumu orta, biling acik, oryante ve koopere
idi, halsiz gérinimi mevcuttu. Fizik muayenesinde batinda
defans rebound vyoktu, hepatosplenomegali saptandi.
Solunum sesleri bibaziller azalmisti ve apikallerde ronkUs
mevcuttu. Bu bulgular disinda diger sistemlerin fizik
muayenesinde ek 6zellik yoktu. Oksijen saturasyonu oda
havasinda %80'di, diger vitalleri stabildi. Yatisi boyunca 38-
39°C dereceyi gecen atesi ve eslik eden tasikardisi, takipnesi
ve saturasyon dusUkligu oldu. Hastanin kan ve balgam
kaltirleri, serolojik testleri, hemogram biyokimya tetkikleri
istendi. Yapilan laboratuvar tetkiklerinde beyaz kire sayisi
(WBC) 16090 /uL (notrofil %44,3, lenfosit %45,6, monosit
%8,3), trombosit sayisi 160000 /uL, hemoglobin

11,1 g/dL, Aspartat aminotransferaz (AST) 28,3 U/L,
Alanin aminotransferaz (ALT) 54,6 U/L,

Laktat dehidrogenaz (LDH) 433,5 U/L, total protein 5,2
g/dL, albumin 2,4 g/dL, INR 1,1 sn, C-Reaktif Protein (CRP)
20 mg/L olarak saptandi. Ampirik olarak moksifloksasin
ginde bir kez 400 mg intravendz tedavisi baslandi. Brucella,
EBV, toksoplazma, HIV, sifiliz, quantiferon tetkikleri
negatifti. Solunum yolu patojen etkenleri hizl PCR tetkikinde
pozitif sonuglanan olmadi. Yapilan ekokardiyografide
enfektif endokardit lehine bulgu saptanmadi. Gogls
hastaliklari akcigerde pnémonik odak olmadigini dogruladi.
PPD sonucu 2 mm &lctldi. CMV Ig M ve G pozitif, avidite
dustk olarak sonuclandi. Batin, lenf bezi ve jinekolojik
ultrasonda splenomegali disinda ek patoloji saptanmadi.
Dahiliye lenfomonositoz acisindan periferik yayma ile
hematolojik maligniteler acisindan degerlendirdi, periferik
yaymada blast izlenmedigini, dev trombositler disinda
patoloji gortlmedigini belirtti. Romatolojik hadiseler
acisindan alinan otoimmun markerlari negatif sonuglandi.
Bu slirecte, yatisinin 4. giiniinde olan hastanin atesi giinde 2
ya da 3 kez 38°C derecenin Uzerine ¢ikmaktaydi. Hemogram
takiplerinde WBC sayisi 310090 /ul’ye, CRP ise 75 mg/L
kadar yukseldi. Highir kan kiltirinde ve balgam kiltirinde
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Ureme olmadi.

CMV tetkikleri tekrarlandiginda ayni sekilde CMV Ig M ve
G pozitif, avidite distk olarak sonuglandi. Hastanin 3 yil
once vapilan tahlillerinde CMV 1gG pozitifligi oldugu
gorulda.

Alinan ilk CMV PCR sonucu 8730 copy/mL iken 4 gln
sonra alinan CMV PCR sonucu 46960 copy/mL olarak
sonuclandi. Baska hicbir klinik neden veya laboratuvar
sonucu, mevcut atesli hastaligi aciklamadigl icin hastanin
distik doz steroid tedavisi sonucu CMV reaktivasyonu
gelistirdigi sonucuna varildi.

Hastaya gansiklovir 5 mg/kg, 12 saat arayla intravenoz
sekilde tedavisi baslandi ve moksifloksasin tedavisi kesildi.
Atesi tedavinin ikinci glninden sonra tekrarlamadi.
Hastanin genel durumu 1 hafta icinde dizeldi. Gansiklovir
tedavisinin 7. glninde alinan PCR 1280 copy/mL olarak
sonuclanirken 14. ve 20. glndnde alinanlar negatif
sonuclandi. 21 glinltk gansiklovir tedavisinin ardindan hasta
sifa ile taburcu edildi.

TARTISMA

CMV reaktivasyonuyla siklikla iliskilendirilmis olan
durumlar solid organ veya kemik iligi malignitesi, nétropeni,
sistemik glukokortikoidlerin kullaniimasi, teshis edilmis
bagisiklik yetersizligi (kemik iligi ya da solid organ
transplantasyonu, HIV pozitifligi)dir.  Glukokortikoidlerin
varliginda CMV'nin litik replikasyonunun arttigl invitro
olarak gosterilmistir. ° Organ nakil hastalarinda reddi
onlemek icin kortikosteroidli kombinasyonlar verildiginde
CMV reaktivasyonunun arttigi bilinmektedir. 2 inflamatuar
bagirsak hastaligl tedavisinde steroid kullaniminin yaygin
oldugu villar ile steroid bazli rejimlerin terk edildigi yillarin
CMV reaktivasyon orani kiyaslandiginda CMV kolitinin
steroid bazli rejimlerde c¢ok daha ylksek oldugu
gorilmistir. Y 52 hastadan olusan bir calismada
dermatomiyozit tanisi sebebiyle devamli steroid kullanan
hastalarda CMV gelistikten sonra analiz yapilmis, steroid
kullanimindan CMV reaktivasyonunun saptanmasina kadar
gecen ortalama sire 6 hafta, CMV reaktivasyonu tanisina
kadar gecen toplam oral prednizolon miktari 2000 mg olarak
saptanmis. 2 Akciger nakli hastalan icinde CMV
reaktivasyonu geciren 39 hasta (zerinde yapilan
arastirmada median olarak 273 glinde reaktivasyon gelistigi,
0.5-0.75 mg/kg/gln prednisolon tedavisi almanin anlamli
risk faktord oldugu bulunmustur. ** Hematopoetik nakil
alicilari iginde 55 CMV reaktivasyonu olgusunda yapilan
baska bir calismada haftalik 600 mg prednizolonun Gzerinde
steroid kullanan kisilerde, daha az steroid kullananlara gore

anlamli seviyede fazla CMV gelistigi saptanmis. ¥* Ayrica ek
immunsupresif patoloji olmaksizin, kisa streli ya da dustk
doz steroid alimi sonrasi CMV reaktivasyon vakalari da
bildirilmistir. *°

SONUC

immunsupresif tedavi kullanimlari ya da immun
yetmezlige sebep olan hastaliklarin sayisi diinya genelinde
artmaktadir ve bu durum CMV reaktivasyonu sayisini da
artirmaktadir. Vakamizda oldugu gibi glukokortikoidlerin
kisa slre dustk dozlarda alinmasi dahi CMV reaktivasyonu
icin risk olusturmaktadir ve ayirici tanilarda akilda tutulmasi
gerekmektedir. Nedeni bilinmeyen ates olgularinda viral
etyolojilerin de olabildigi unutulmamalidir.
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