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EDITORDEN

Saygideger Meslektaslarim,

Atatiirk Universitesi Cerrahi Bilimler Dergisi, artik Trends in Surgical Sciences adiyla yayimlaniyor! Bu yeni isim,
cerrahi bilimlerdeki en giincel arastirma ve gelismeleri uluslararasi dlizeyde paylasma hedefimizi daha glclu bir
sekilde yansitacaktir.

Bilimsel kesiflerin ve tibbi gelismelerin hizla ilerledigi bir donemde, her yeni ¢calisma, saglik alaninda daha iyi hizmet
sunabilmek adina bir adim daha atilmasini sagliyor. Bu sayimizda, tibbin cesitli alanlarinda énemli katkilar saglayan
yedi kiymetli calismayi sizlerle paylasmanin gururunu yasiyoruz:

e Spinal anesteziile yapilan sezaryenlerde hemodinamik etkilere dair yeni bulgular,

e Mikroorganizmalarin antibiyotiklere karsi direnglerini inceleyen ¢alismalar,

e Cocuklarin gorme saghgini iyilestirmeye ydnelik programlarin etkinligi,

e Meme kanserinin prognostik izlenebilirligi,

e Cerrahi sireclerde anksiyete yonetimi Uzerine yapilan derinlemesine arastirmalar,

e Rotem rehberliginde kanama yonetimi Uzerine literatlrdeki glincel yaklasimlari ele alan kapsamli bir
derleme,

e Metabolik/Bariatrik cerrahi 6ncesinde ve sonrasinda beslenmenin 6nemini vurgulayan, dikkat cekici bir
calisma.

Bu yolculukta, 6ncelikle her adimda rehberlik eden degerli editor arkadasim Dog. Dr. Erkan Cem Celik’e, bizlere
profesyonel destek sunan Sayin Gékhan Cimen’e ve A.U. Bilimsel Arastirmalar Dergi Koordinatérii Dog. Dr. Yasin
Topaloglu’'na, editéryel kurulumuza ve tim hakemlerimize katkilarindan dolayi en icten tesekkirlerimi sunarim.

Bu sayimizin, bilimsel disincenin gictne inanan herkes icin faydali ve ilham verici olmasini temenni eder,
arastirmalarin saglik alaninda daha nice ilerlemelere vesile olmasini dilerim.

Saygilarimla,
Dog. Dr. Sevilay Ozmen
Bas Editér
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EDITORIAL

Dear Colleagues,

We are pleased to announce that the Atatlrk University Journal of Surgical Sciences is now being published under
its new name: Trends in Surgical Sciences. This change reflects our commitment to sharing the latest research and
advancements in surgical sciences on an international platform with greater strength and clarity.

In an era marked by rapid scientific discoveries and medical advancements, each new study represents a
meaningful step toward improving healthcare services. In this issue, we are proud to present seven valuable
studies that contribute significantly to various fields of medicine:

¢ New findings on hemodynamic effects in cesarean sections performed under spinal anesthesia,
e Research exploring the resistance of microorganisms to antibiotics,
Evaluations of the effectiveness of programs aimed at improving children’s visual health,
Investigations into the prognostic traceability of breast cancer,
In-depth studies on anxiety management during surgical procedures,
A comprehensive review of current literature on bleeding management guided by ROTEM,
A compelling study highlighting the importance of nutrition before and after metabolic/bariatric surgery.

On this journey, | would like to extend my heartfelt thanks to my esteemed editorial colleague, Assoc. Prof. Dr.
Erkan Cem Celik, for his continuous guidance, to Mr. Gékhan Cimen for his professional support, and to Assoc. Prof.
Dr. Yasin Topaloglu, the Coordinator of the Scientific Research Journals at Atatlrk University. | also express my
sincere gratitude to our editorial board and all our reviewers for their valuable contributions.

We hope this issue will be both beneficial and inspiring for all who believe in the power of scientific thought, and
that the published research will continue to contribute to further progress in the field of healthcare.

Sincerely,
Assoc. Prof. Dr. Sevilay Ozmen
Editor in Chief
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Effects of Norepinephrine-Ephedrine
Combination on Maternal Hemodynamics in
Cesarean Sections Performed Under Spinal
Anesthesia

Spinal Anestezi ile Yapilan Sezaryenlerde Norepinefrinin-
Efedrin Kombinasyonunun Maternal Hemodinami Uzerine
Etkileri

ABSTRACT

Objective: The frequency of maternal hypotension after spinal anesthesia in Caesarean
section (CS) may be as high as 90%. The aim of this study was to investigate the effect of
the use of the combination of ephedrine and norepinephrine on maternal
hemodynamics, neonatal APGAR and acidosis in CS delivery under spinal anesthesia.
Methods: This prospective, randomized, double-blind study included pregnant patients
aged 18 - 45 years, evaluated as ASA class |-l for surgery, who underwent elective CS
under spinal anesthesia. The clinical and laboratory findings, umbilical blood gases,
maternal blood pressure and heart rate were also analyzed. The patients were randomly
separated into 3 groups: Ephedrine (E), Ephedrine+Norepinephrine (EN), and
Norepinephrine (N).

Results: Umbilical cord venous blood pH and HCO3 was lower in Group EN than the other
groups. APGAR score was lower in Group E. Heart rate in Groups EN and N decreased up
to the middle of surgery, then was slightly elevated until the end of surgery. Heart rate
persistently decreased in Group E from the beginning to the end of the surgery. SBP
decreased significantly at the end of the surgery compared to basal levels in Group EN
and N, and did not decrease significantly in Group E.

Conclusion: These findings suggest that the addition of norepinephrine to ephedrine
might increase the risk of fetal acidosis and affect the APGAR score. The longer duration
of action and the higher number of bolus of ephedrine might be associated with a lesser
decrease in maternal blood pressure after the middle of the surgery.

Keywords: Post-spinal hypotension, vasopressor, norepinephrine, ephedrine, caesarean
section

0z

Amag: Spinal anestezi sonrasi sezaryen dogumlarda (CS) maternal hipotansiyon sikligi
%90’a kadar gikabilmektedir. Bu calismanin amaci, spinal anestezi altinda gerceklestirilen
sezaryen dogumlarda epinefrin ve norepinefrin kombinasyonunun maternal
hemodinami, yenidogan APGAR skorlari ve asidoz Uzerindeki etkilerini arastirmaktir.
Yontem: Bu prospektif, randomize, cift kor calisma; spinal anestezi altinda elektif
sezaryen geciren, cerrahi icin ASA sinif |-l olarak degerlendirilen 18-45 yas arasindaki
gebeleriicermektedir. Klinik ve laboratuvar bulgulari, umbilikal kan gazlari, maternal kan
basinci ve kalp atis hizi analiz edilmistir. Hastalar rastgele ¢ gruba ayrilmistir: Epinefrin
(E), Epinefrin+Norepinefrin (EN) ve Norepinefrin (N) gruplari.

Bulgular: Umbilikal kord venoéz kan pH ve HCOs seviyeleri EN grubunda diger gruplara
gore daha distk bulunmustur. APGAR skoru, E grubunda daha distk saptanmistir. EN
ve N gruplarinda kalp hizi ameliyatin ortasina kadar azalmis, ardindan ameliyat sonuna
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kadar hafif bir artis gdstermistir. E grubunda kalp hizi ameliyatin basindan sonuna kadar sirekli azalma géstermistir. EN ve
N gruplarinda sistolik kan basinci (SKB), ameliyat sonunda baslangic seviyelerine kiyasla anlamli olarak azalmis, E grubunda

ise anlamli bir azalma gézlenmemistir.

Sonug: Bu bulgular, epinefrine norepinefrin eklenmesinin fetal asidoz riskini artirabilecegini ve APGAR skorunu
etkileyebilecegini gdstermektedir. Epinefrinin daha uzun etkili olmasi ve daha fazla bolus uygulanmasi, ameliyatin
ortasindan itibaren maternal kan basincindaki azalmanin daha az olmasina katkida bulunabilir.

Anahtar Kelimeler: Post-spinal hipotansiyon, vazopressor, norepinefrin, efedrin, sezaryen

INTRODUCTION

Caesarean section (CS) is a commonly used route of
delivery for pregnant patients with some compelling
indications and the rates of CS are increasing in patients
with  these indications. Anesthesiologists have a
responsibility to take immediate care of the patient’s safety
and ensure optimal conditions during surgery. However, in
CS procedures, the anesthetic given to the mother also
affects the fetus. Hence, the safety and stability of the fetus
becomes important in addition to that of the mother. The
choice of the anesthesia method and anesthetic agent to be
used is of great importance during CS.*

Anesthesia-related complications are the leading cause
of maternal morbidity and mortality in CS with the most
common reason in those applied with general anesthesia
being failure of intubation and pulmonary aspiration of
gastric content.? As a result of maternal mortality during
general anesthesia, regional anesthesia has been
increasingly used during CS.? The leading cause of mortality
in regional anesthesia is due to the higher level of neural
block and local anesthetic toxicity.* Following the
introduction of regional anesthesia, the rates of anesthesia-
related maternal mortality in CS procedures have
decreased.”

There are several advantages of regional anesthesia such
as a lower risk of aspiration with protection of airway
reflexes and spontaneous respiration, lower risk of neonatal
resuscitation, earlier initiation of breast-feeding, better
postoperative analgesia, less postoperative vomiting, and
early recovery of gastrointestinal motility.®

However, there are also some risks of this procedures.
Bradycardia due to a higher level of block, decreased venous
return and systemic vascular resistance due to medical
sympathectomy may cause the development of maternal
hypotension during surgery.” The frequency of maternal
hypotension after spinal anesthesia may be as high as 90%.
Nausea, vomiting, spinal cord ischemia, fetal acidosis and a
lower APGAR score may also be observed after spinal
anesthesia. Fetal acidosis and a lower APGAR score may

result from compromised uteroplacental blood flow.

Therefore, it is important that maternal hypotension
isavoided and the maternal hemodynamic status should be
stabilized in pregnant patients during spinal anesthesia.® To
prevent maternal hypotension as much as possible,
preoperative and intraoperative intravenous crystalloid
infusion, and vasoactive substances have been used. Several
vasoactive medications such as norepinephrine, ephedrine,
or phenylephrine have been examined in previous studies.
However, there are few studies regarding the use of
norepinephrine in obstetric patients. To the best of our
knowledge, the effect of the combination of ephedrine and
norepinephrine on maternal and fetal hemodynamics
during Cesarean delivery under spinal anesthesia is not
known and has not been studied to date. The aim of this
study was to investigate the effect of the use of ephedrine
and norepinephrine combined and alone on maternal
hemodynamic parameters, neonatal APGAR and blood gas
parameters in CS delivery under spinal anesthesia.

METHODS

The study was approved by the Van Y{zlncl Vil
University Local Institutional Ethics Committee with an
approval number of June 6, 2018 decision no: 08, and was
initiated after it was recorded with the clinical trial number
of NTC03672071. Written informed consent was obtained
from all subjects. The study included pregnant patients aged
between 18 and 45 years, evaluated as ASA class Il for
surgery, who underwent elective CS under spinal
anesthesia. The study was designed as a prospective,
randomized, double-blinded study. Patients for whom
elective CS was initiated under spinal anesthesia and was
then changed to general anesthesia were excluded. Patients
were also excluded if they were ASA class lll or IV, had a twin
or multiple pregnancy, if emergency CS was performed, and
those who were hemodynamically unstable, had cardiac or
pulmonary disorders, placenta previa, placental
detachment, intrauterine fetal death, syndromic fetus,
intrauterine growth retardation, preeclampsia, or a known
history of allergy to ephedrine and/or norepinephrine. The
newborn infants who were intubated in the postpartum
period for any reason were also excluded. The physical



Table 1. Demographic data,nause-vomiting,irrability and headache

E EN N B

(n=33) (n=29) (n=28)
Age (years) 30.48+6.09 29.2145.29 30.18+6.28 ,681
Height (cm) 160 (150 / 176) 162 (151 / 180) 160 (155 /170) ,602
Weight (kg) 80 (60 / 120) 80 (60 / 100) 71 (55/90) .066
BMI 30.07 (23.44 / 44.08) 29.38 (20.76 / 35.16) 27.34(19.84 / 35.16) 11
Gravida 2(1/8) 4(1/8) 3(1/6) 245
Duration of surgery (mins) 38(22/68) 36 (28 / 60) 34 (20/ 56) 8 .047
Number of drug boluses given
n (%)
| 12 (36.4) 14 (48.3) 14 (50.0) .170
I 7(21.2) 6 (20.7) 10 (35.7)
I 14 (42.4) 9 (31.0) 4 (14.3)
ASA score
I 14 (42.4) 11 (37.9) 24 (85.7) "8 <.001
Il 19 (57.6) ¢ 18 (62.1) € 4(14.3)
Nausea-vomiting
Absent 25(75.8) 23(79.3) 22 (78.6) .949
Present 8 (24.2) 6 (20.7) 6(21.4)
Irritability
Absent 32(97.0) 28 (96.6) 24 (85.7) 238
Present 1(3.0) 1(3.4) 4(14.3)
Headache
Absent 26 (78.8) 25 (86.2) 27 (96.4) 138
Present 7(21.2) 4 (13.8) 1(3.6)

Datas were expressed as a meanSD, number and percentage. OneWay ANOVA (RobustStatistic:Brown-Forsythe), Kruskal Wallis Test(Monte Carlo),
Post Hoc Test : Dunn's Test, Fisher Freeman Halton (Monte Carlo), Pearson Chi Square Test(Monte Carlo); Post Hoc Test: Benjamini-Hochberg correction,
A Significant for ephedrine group, 8 Significant for norepinephrine + ephedrine group, ¢ Significant for norepinephrine group

examination and clinical findings, and laboratory
parameters of the patients were evaluated, recorded and
analyzed. Fetal blood gas analyses were recorded. Blood
pressure and heart rate parameters of the patients were
analyzed and compared. All patients were evaluated 30
minutes preoperatively. A large venous line was opened and
10 ml/kg crystalloid fluid was given to all patients
intravenously in the preoperative evaluation room. The
patients were monitored, and the hemodynamic
parameters of heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), mean blood pressure (MBP)
and  oxygen saturation (SpO;) were recorded
preoperatively.

A total of 97 patients were initially evaluated and 7 were
excluded from the study as they did not meet the criteria.
Thus 90 patients were included and analyzed in the study.
The patients were randomly separated into 3 groups

according to the vasoactive agents applied during surgery,
as the Ephedrine (E) group, theEphedrine+Norepinephrine
(EN) group, and the Norepinephrine (N) group.

Spinal Anesthesia: Asepsis and antisepsis were first
provided, then by palpating the L3-L4 spinal space, a
Quincke injector was inserted into this space. A fixed dose
of 12.5 mg 0.5% isobaric bupivacaine was injected into the
subarachnoid space via the injector guide after
cerebrospinal fluid drainage was seen. The spinal injector
was withdrawn, and a pressured medical dressing was
applied. The patient was positionedon the surgical table
which was tilted 15° to the left. Continuous nasal oxygen of
2L/min was given to the patient via a nasal cannula. The
level of dermatome was checked by hot-coldtest then
when the block level arrive T4 surgery was initiated. All
surgigal procedures were performed by same surgen.



Table 2. Blood gas values and APGAR score

E EN N p
(n=33) (n=29) (n=28)

Venous
pH 7.38 (6.96 / 7.49) 7.32 (6.9 / 7.44) A¢ 7.41(6.51/ 7.54) .002
PCO2 37.1(9.3/70) 34.7(7.1/49) 35.3(21.6/92.7) 528
PO2 15.4 (3.4 /97.8) 16.25 (3.6 / 102.3) 17.85(9/99.1) 325
HCO3 20.8 (-4.1/27.1) 15.8 (1.9/23.1) A¢ 21.9(1.8/36.4) .001
BE 1.7 (-27.9/ 23.8) -11.6 (-29.9/ 2.5) A° -1.95(-23.6/9.5) .002
Arterial
Ph 7.4 (6.97 / 7.49) 7.32 (6.98/7.58) 7.42 (6.96/7.61)®8 .037
PCO2 32.9(7/51) 32.4(6/52.5) 31.75(9.3/48.2) .707
PO2 21.8(5.9/101) 18 (10.4 / 108.3) 26.75(12.2 / 108.5) .258
HCO3 20.8 (6.1/29.4) 16.5(5.4/27.5) 21.75(5/29.3) .052
BE -2.9(-28.2/7.6) -10.2(-29.5/4.5) -2.2(-29.4/8.1) .056
APGAR score
1 min 7(5/8)°8¢ 8(7/8) 8(5/8) <.001
5 mins 8(6/9)°8 9(8/9) 9(7/9) .001
(5-1) mins 1(1/3) 1(1/1) 1(1/2) 173

P (intragroups) <.001 <.001 <.001

Datas were expressed as a mean+SD, number and percentage. Kruskal Wallis Test(Monte Carlo), Post Hoc Test: Dunn's Test, Wilcoxon Signed Ranks

Test(Monte Carlo),

A Significant for ephedrine group, B Significant for norephedrine + ephedrine group, € Significant for norephedrine group

Hemodynamic parameters were recorded every 2
minutes during surgery using non-invasive methods. To
maintain cerebral perfusion pressure when MBP began to
decline by > 20% compared to the baseline level, an
intravenous bolus of 5 mg ephedrine was given to the E
group, 5 mcg norepinephrine to the N group, and 5 mg
ephedrine + 2.5 mcg norepinephrine to the EN group. The
number of bolus ofvasoactive agents used in all groups, side
effects such as nausea, vomiting, irritability and headache,
APGAR at 1st and 5th minutes, blood gas parameters in cord
blood, and duration of surgery were recorded and analyzed.
The drugs used in the study were obtained as
norepinephrine bitartrate, 1 mg/ml (Levophed®, Hospira,
Inc., Lake Forest, IL, USA), and ephedrine sulfate, 50 mg/ml
(Ephedrine Sulfate®, Akorn, Inc., India).

The patients were randomly separated into the 3 groups
using the closed envelope method, and the study was
designed as a double-blinded,randomize dstudy. The drugs
used in the study were prepared by a physician not involved
in any other part of the study. This physician held the code
for randomization and group allocation.

Statistical Analysis
Data obtained in the study were analysed statistically

using SPSS 25.0(IBM Corporation, Armonk, NY, USA) and
PAST 3 (Hammer, @., Harper, D.A.T., Ryan, P.D. 2001.
Paleontological statistics) software. The conformity of the
univariate data to normal distribution was evaluated using
the Shapiro-Wilk test, and homogeneity of variance was
evaluated with thelevene test. The conformity of the
multivariate data to normal distribution was evaluated using
the Mardia; (Dornik and Hansenomnibus) test, and
homogeneity of variance was evaluated with theBox’m test.
When comparing multiple independent groups according to
guantitative variables as parametric tests, One-Way Anova
was used, and Fisher’s Least Significant Difference (LSD) test
was used for Post Hoc analysis. As non-parametric tests, the
Kruskal-Wallis H test was used with the Monte Carlo
Simulation technique, and Dunn’s Test was used for Post
Hoc analysis. When comparing repeated measurements of
dependent quantitative variables, the Wilcoxon Signed
Ranks test was used. When examining the interaction of
repeated measurements of these variables according to the
groups, the General Linear Model-Repeated Anova test and
Friedman’s Two-Way test were used, with Dunn’s Test and
the Bonferroni test applied for Post Hoc analysis. When
comparing groups according to categorical variables, the
Pearson Chi Square and Fisher-Freeman-Holton tests were
applied with the Monte Carlo Simulation technique, the



Table 3. Hemodynamic paramaters

E

EN

N

(n=33) (n=29) (n=28) P
Heart Rate
Basal 93.48+15.96 96.93+18.80 92.61+18.81 627
Mid-surgery 90.12+14.57 87.83+15.88 88.61+15.74 .837
End of surgery 87.55+14.14 91.66+16.32 90.71+14.33 .526
P (intragroups) ,131 .063 176
Mid-basal -3.36+18.00 -9.10+£19.51 -4.00+£12.06 .356
End -basal -5.94+17.81 -5.28+17.20 -1.89+17.03 .633
End-mid -2.58+10.55 3.83+13.72 2.11+12.21 .108
SAP
Basal 117.18+18.55 123.48+21.753 125.11+20.65 23 275
Mid-surgery 112.62+13.39 112.91+15.38 109.66+15.64 .658
End of surgery 113.18+13.26 111.62+17.96 104.07+15.32 .065
P (intragroups) ,383 .025 <.001
Mid-basal -4.56+18.35 -10.57+£23.23 -15.45+£19.92 125
End -basal -4.00+18.12¢ -11.86+£21.50 -21.04+18.63 .004
End-mid 0.5619.80 -1.29+£13.87 -5.59+14.20 174
DAP
Basal 64.85+12.99 23 72.24+15.18 %3 68.07+12.27 %3 .106
mid 56.41+8.35 59.34+9.82 57.21+10.59 3 478
End 57.09+£11.38 56.76+£12.49 51.04+£10.08 .079
P (intragroups) .004 <.001 <.001
Mid-basal -8.44+13.39 -12.90+£17.99 -10.86+14.67 .529
End -basal -7.76x14.66 ¢ -15.48+16.28 -17.04+£15.62 .046
End-mid 0.68+£11.04 -2.59+£12.63 -6.18+£12.40 .092
Mean
Basal 84.85+14.872 92.69+20.45 3 88.93+15.41 %3 204
Mid 76.67+9.10 82.19+10.51 78.73+10.46 3 .102
End 78.64+£11.53 78.97+£13.85 71.93+£11.06 .053
P (intragroups) ,017 .006 <.001
Mid-basal -8.18+15.17 -10.50+22.62 -10.20£16.51 .864
End -basal -6.21+£16.16 -13.72+21.06 -17.00£16.75 .063
End-mid 1.97+11.16 ¢ -3.22+12.07 -6.80+£11.27 .014
SPO;
Basal 98 (96/99)3 98 (94 /100) 3 98 (92 / 100) 23 462
Mid 98.5 (96 / 100) 98.5 (96 / 100) 99 (96 / 100) 417
End 99 (96 / 100) 99 (97 / 100) 99 (97 / 100) 779
P (intragroups) ,011 .014 .001




Mid-basal 0.5(-2/4) 1(-4/4) 1(-3/7) 0.369
End -basal 1(-3/4) 1(-1/4) 1(-1/7) 0.787
End-mid 0(-2/2) 0(-1/3) 0(-2/2) 0.597

General Linear Model Two-Way ANOVA(Univariate) (Method:Bootstrap); Post Hoc Test: Bonferroni, Friedman Test(Monte Carlo), Kruskal Wallis

Test(Monte Carlo), Post Hoc Test : Dunn's Test,

ASignificant for ephedrine group, BSignificant for norephedrine + ephedrine group, SSignificant for norephedrine group, 1 Significant for Basal,

2Significant for mid-surgery, 3 Significant for end of surgery

column rates were compared with each other and were
expressed according to Benjamini-Hochberg corrected p
value results. Quantitative variables were stated
asmeanzstandard  deviation (SD)  and median
(minimum/maximum) values, and categorical variables
were stated as number(n) and percentage (%) in the tables.
Variables were evaluated with a 95% confidence level, and
a value of P <.05 was accepted as statistically significant.

RESULTS

Mean age was similar in all the groups. There was no
difference between the groups in respect of height, weight,
BMI and gravida. The duration of surgery was the shortest
in Group N (P =.047), and was longer in Group EN than in
Group N (P =.044), and longer in Group E than in Group N
(P =.024) (Table 1). The number of boluses of vasoactive
drug was similar in all the groups. The rate of patients with
ASA | score was higher in Group N than in Group E and EN
(P<.001). The frequency of nausea-vomiting, irritability and
headache was similar in all the groups.

Umblical cord venous blood pH was lower in Group EN
than in Group E (P =.047), and Group N (P < .001). Venous
blood HCO; was lower in Group EN than in Group E (P =
.011), and Group N (P < .001). Umblical cord arterial blood
pH was lower in Group EN than in Group N (P =.013) (Table
2). The 1-min APGAR score was lower in Group E than in
Group NE (P = .002), and Group N (P < .001). The 5-min
APGAR score was lower in Group E than in Group NE (P =
.012), and Group N (P < .001). The difference between the
APGAR scores at the 1°* and 5™ minutes was significant in
each group.

The basal heart rate, heart rate in the middle and at the
end of the surgery, and the change in heart rate were similar
in all the groups, with no significant change determined in
any group. In Groups EN and N, the heart rate decreased
until the middle of surgery, then increased slightly until the
end of surgery. A persistent decrease in heart rate from the
beginning to the end of the surgery was determined in
Group E. SBP decreased significantly at the end of the
surgery compared to basal levels in Groups EN (P=.025) and
N (P < .001), and did not decrease significantly in Group E.

The decrease in SBP at the end of the surgery compared to
the basal level was significantly higher in Group N than in
Group E (P=.001). DBP was similar in all groups at baseline,
in the middle and at the end of the surgery. DBP decreased
significantly during surgery in all groups. The decrease in
DBP at the end of the surgery compared to the basal level
was significantly higher in Group N than in Group E (P =
.022). MBP was similar in all groups at baseline, in the
middle and at the end of the surgery. MBP decreased
significantly during surgery in Groups EN and N. In Group E,
mean MBP decreased in the middle of the surgery
compared to the basal level, then increased slightly to wards
the end of the surgery. The change in MBP at the end of the
surgery compared to the middle of the surgery in Group E
was significantly different from that of Group N (P = .004)
(Table 3). There was no difference between the groups in
respect of any of the measured SpO; levels.

DISCUSSION

As a summary of the findings of this study, umbilical cord
venous blood pH and HCO3, and arterial pH were lower in
Group EN than in Groups E and N. The APGAR score at the
1% and 5™ minutes was lower in Group E than Groups EN
and N. The APGAR score increased at the 5th minute
compared to the 1% minute in all groups. Heart rate at
baseline, in the middle and at the end of the surgery was
similar in all groups and did not change during the surgery
in any group. Maternal SBP decreased at the end of the
surgery compared to baseline in Groups EN and N. Maternal
DBP decreased significantly during the surgery in all groups,
and to a greater extent in Group N than in Group E.
Maternal MBP was similar in all groups at baseline, in the
middle and at the end of the surgery. Maternal MBP
decreased significantly during the surgery in Groups EN and
E. However, in Group E, maternal MBP decreased in the
middle of the surgery compared to baseline, then increased
slightly towards the end of the surgery.

Elnabtity et al. investigated 122 patients undergoing
elective CS under spinal anesthesia, and randomized them
into ephedrine and norepinephrine groups according to
vasoactive agent used during surgery.® The number of
hypotensive episodes were observed to be higher in the



ephedrine group (n=61) than in the norepinephrine group
(n=61) (P =.02). In that study, only systolic blood pressure
was analyzed, and no study group was formed using a
combination of ephedrine and norepinephrine to treat
hypotension during CS. In the current study, maternal SBP
did not decrease in Group E, whereas it decreased in Group
EN and more so in Group N at the end of the surgery, but
the difference was not statistically significant. Ephedrine is
known to be the first-choice drug to prevent maternal
hypotension.’ It has a stimulant effect on both a and B
adrenoceptors and therefore positive inotropic and
chronotropic effects.!! Repeated application of ephedrine
may cause a decrease in the vasoconstrictive effect.!?
Norepinephrine causes al and 31 stimulation and maintains
maternal blood pressure with a less negative effect on heart
rate.'® However, to the best of our knowledge, the
combined effect of ephedrine and norepinephrine on
maternal hemodynamics has not yet been studied in the
literature. It was expected that the decrease in SBP could be
less in Group EN than E. In contrast to this expectation, SBP
was maintained only in the ephedrine (E) group. Ephedrine
is known to have an effect of releasing endogenous
norepinephrine. As the dosage of norepinephrine was lower
in Group EN than in Group N, it can be assumed that this
finding resulted from the emergence of physiological
antagonism of ephedrine and norepinephrine on
adrenoceptors. Maternal DBP and MBP were also evaluated
and analyzed in addition to SBP. Maternal MBP in Group E
first decreased during the surgery, then increased towards
the end of surgery. This may be explained by the fact that
ephedrine has a slower onset and longer duration of action
than norepinephrine, and that the duration of the surgery
was longest in Group E.'*** However, the patients could not
be separated into different groups according to the duration
of surgery. It might be postulated that the longer duration
of surgery was associated with the higher mean blood
pressure in Group E.

Elnabtity also showed that the number of boluses of
vasoactive agents were higher in ephedrine group (P =
.005).° Similarly in the current study, the percentage of
higher number of boluses of vasopressor was the highest in
Group E, albeit statistically non-significant. The number of
boluses of vasopressor was associated with the number of
hypotensive episodes. At the beginning of the surgery, the
slower onset of action of ephedrine might have caused
repeated hypotensive episodes and a need for additional
vasopressor in Group E. The greater number of bolus in
Group E might have led to a cumulative effect of ephedrine
and the subsequent release of endogenous norepinephrine,
and hence the smaller decrease in MBP at the end of
surgery. Consequently, longer duration of surgery and a

higher number of bolus of ephedrine might be associated
with a lesser decrease in maternal SBP, DBP and MBP after
the middle of the surgery.

In the last decade, phenlyephrine was the first choice to
treat hypotension that developed during spinal
anesthesia.’ However, baroreceptor-mediated bradycardia
caused by phenlyephrine might decrease cardiac output.*®
This is an especially important concern in obstetrics
medicine, because of the risk of compromised
uteroplacental blood flow. Kee et al. Showed that the
normalized cardiac output value was greater in a
norepinephrine group than in those given phenlyephrine, in
a series of 104 pregnant patients applied with CS under
spinal anesthesia and computer-controlled infusion of
vasopressor.*! In another study, the estimated dose
equivalent to phenlyephrine 100 microgram was found to
be norepinephrine 8 microgram to maintain blood pressure
during CS under spinal anesthesia.’ Sharkey et al. showed
that the number of bradycardia episodes was lower in a
norepinephrine group compared to a phenlyephrine group,
when equipotent doses of drugs were used in CS under
spinal anesthesia.’® Elnabtity et al. showed that the
frequency of bradycardia and tachycardia was less in a
norepinephrine group than in an ephedrine group (P =.0002
and P = .008, respectively).” In the current study, the heart
rate in Groups EN and N decreased until the middle of
surgery, then elevated slightly until the end of surgery,
whereas in Group E, there was a persistent decrease from
the beginning to the end of the surgery. These findings may
be explained by the beta 1 and weak beta 2 stimulatory
effect of norepinephrine.! The activation of these receptors
results in norepinephrine having a lesser negative effect on
heart rate.

Uteroplacental blood flow is directly associated with
maternal blood pressure, so maternal hypotension should
be avoided and treated promptly to prevent fetal
acidosis.’®?° In the current study, umbilical cord venous
blood pH and HCOs, and arterial blood pH were significantly
lower in Group EN. However, APGAR scores were the lowest
in Group E. The use of ephedrine is known to maintain
uterine blood flow!?, although the use of norepinephrine, as
an alpha agonist, might compromise uteroplacental blood
flow. However, Minzter et al. demonstrated that
uteroplacental blood flow was not compromised after
norepinephrine and it had no significant effect on fetal
perfusion.?! In the current study, the uterine artery
pulsatility index was not evaluated. A previous study, has
shown it to be lower in a norepinephrine group compared
to an ephedrine group.® In the same study, APGAR scores at
the 1% and 5™ minutes were similar in both the ephedrine



and norepinephrine groups. The APGAR score is a subjective
scoring system applied by the caregiver in the 1 and 5%
minutes after delivery. Umbilical cord blood gas analysis
may provide more objective knowledge about the neonatal
health than the APGAR score. Therefore, based on the
knowledge that norepinephrine might compromise the
uteroplacental blood flow by alpha agonistic activity, it can
be expected that Group N would have the lowest umbilical
blood pH. Although the dosage of norepinephrine was lower
in Group EN than Group N, the highest ratio of acidosis was
observed in Group EN. There are multiple possible factors
affecting the parameters of umbilical cord blood gas. Fetal
blood gas also provides earlier information than the 1 and
5-min APGAR scores. In addition, the APGAR score may also
be affected by interventions performed in the delivery
room. Phenlyephrine may cause bradycardia associated
with baroreceptor activation in addition to strong
vasopressor activity. Norepinephrine has been known to
cause fewer episodes of bradycardia.’* Kee et al. showed
that the incidence of bradycardia episodes was higher in a
phenylephrine group than in a norepinephrine group in CS
under spinal anesthesia.?? If a patient group administered
with phenylephrine had been included in the current study,
there could have been a comparison of umbilical cord blood
gas analyses of that group with Group EN. One study
investigated and compared the effects of ephedrine and
phenylephrine to treat post-spinal hypotension in 104
pregnant patients undergoing elective CS.?*> Umbilical
arterial and venous pH and base excess were lower, and
lactate concentration was higher in the ephedrine group
than in the phenlyephrine group in that study. Moreover,
maternal arterial pH levels were similar in both groups. The
authors concluded that there was a clinical association
between the effect of ephedrine causing more fetal acidosis
and the higher placental transfer of ephedrine compared to
phenlyephrine. Ephedrine may cause fetal stimulation of
beta adrenoceptors and metabolism, and thus acidosis may
ensue in fetal tissues.'>* Therefore, although ephedrine is
known to protect uterine blood flow, by stimulating fetal
beta adrenoceptors it may cause a higher frequency of fetal
acidosis.’?® These findings are compatible with the current
study results as the highest ratio of fetal acidosis was
observed in Group EN. When ephedrine, which causes fetal
acidosis was combined with norepinephrine, which
compromises uteroplacental blood flow, the maximum
effect of fetal acidosis occurred in Group EN. Maternal
blood pH was not correlated with fetal blood pH in that
study.?® There are many factors regulating maternal blood
pH, and the same dosage of vasopressor is expected to
cause a lesser degree of acidosis in the mother than in the
fetus. Maternal blood gas analysis was not included in the
current study.

Strength and Limitations

To the best of our knowledge, this is the first study in
literature to have investigated the combined effect of
ephedrine and norepinephrine on maternal hemodynamics
in CS delivery under spinal anesthesia. Several studies have
investigated the effect of spinal anesthesia on SBP in CS
delivery. In the current study, DBO and MBP were evaluated
and analyzed in addition to SBP. No analysis of the patients
could be made according to the duration of surgery, and
there was no evaluation of the uterine artery pulsatility
index. If a patient group administered with phenylephrine
had been included, it might have been possible to
demonstrate a significant difference between the groups in
respect of umbilical cord blood gas analyses. Maternal
blood gas analysis was not included in the study.

CONCLUSION

The findings of this study suggest that the addition of
norepinephrine to ephedrine might increase the risk of fetal
acidosis and the APGAR score. The longer duration of action
and the higher number of ephedrine boluses might be
associated with a lesser decrease in maternal SBP, DBP and
MBP after the middle of the surgery. However, heart rate
consistently decreased from the beginning to the end of the
surgery in the ephedrine group. In conclusion, there are
several advantages and disadvantages of ephedrine and
norepinephrine. The selection of vasopressor to prevent
and treat post-spinal hypotension should be based on the
cardiac and hemodynamic characteristics of each patient.
There is a need for further studies to clarify the effect of the
combination of ephedrine and norepinephrine on maternal
hemodynamics and fetal health.
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Kan Kiiltiirlerinden izole Edilen Gram Negatif
Bakteriler ve Antibiyotik Duyarhliklari

Gram Negative Bacteria Isolated from Blood Cultures and
Their Antibiotic Susceptibility

0z

Amag: Kan dolasimi enfeksiyonlari, hastanelerin 6zellikle yogun bakim servislerinde
yatan hastalarda ciddi mortalite ve morbiditeye sebep olur. Etken mikroorganizmanin en
kisa slrede tespit edilmesi ve uygun antibiyotik tedavisinin planlanmasi mortalite
oranlarini disidrmektedir. Bu calismanin amaci, hastanemiz cerrahi yogun bakim
servisleri basta olmak Uzere cesitli servislerden laboratuvara gelen kan kiltar
orneklerinde Ureyen gram negatif bakterilerle bunlara etkili antibiyotikleri tespit ederek
klinisyenlerin ampirik tedavi protokollerine katki saklamaktir.

Yoéntemler: Hastanemiz cerrahi yogun bakim servisleri basta olmak Uzere cesitli
servislerden laboratuvara gelen kan kiltir 6rneklerinde Greyen gram negatif bakterilerle
bunlara etkili antibiyotikler retrospektif olarak arastirildi.

Bulgular: Kan kiltirinde Greme olan 1.270 6rnegin 332’sinde (%23) gram negatif bakteri
Uremisti. Yogun bakim servislerinden génderilen kan kiltir érneklerinde Greme orani
165 (%49) ile birinci sirada idi. Ureyen gram negatif bakterilerin 113’0 (%34)
Acinetobacter baumannii, 58'i (%17) Escherichia coli, 51'i (%15) Klebsiella pneumoniae,
42’si (%12) Pseudomonas aeruginosa, 16’s1 (%4) Brusella spp, 14’4 (%4) Enterobacter
spp., 12'si (%3) Serratia marcescens, 12’si (%3) Burkholderia cepacia, 10'u (%3)
Stenotrophomonas maltophilia, 4G (%1) Citrobacter spp. idi. K.pneumonaie susunun
37’sinde (%80), E.coli susunun 28’inde (%48) genislemis spektrumlu beta-laktamaz
(GSBL) saptand..

Sonug: Yogun bakim servislerinde yatan hastalarin mortalite ve morbitide oranlarini
distrmek amaciyla kan kaltira calisan laboratuvarlar izole ettikleri etkenleri ve bunlara
uygun antibiyotikleri tespit ederek klinisyenlerin tedaviye baslamalarinda yardimci
olacak daha kapsaml calismalar yapmalidir.

Anahtar Kelimeler: Gram negatif bakteriler, kan kiltird, antibiyotik duyarhhk

ABSTRACT

Objective: Blood stream infections cause serious mortality and morbidity in patients,
especially in intensive care units of hospitals. Detection of the causative microorganism
as soon as possible and planning appropriate antibiotic treatment reduce mortality
rates. The aim of this study is to determinethe gram negative bacteria grown in blood
culture samples brought to the laboratory from various services, primarily surgical
intensive care units of our hospital, and the antibiotics effective on them, and to
contribute to clinicians initiating empirical treatment.

Methods: Gram negative bacteria grown in blood culture samples brought to the
laboratory from various services, primarily surgical intensive care units of our hospital,
and the antibiotics effective on them were investigated retrospectively.

Results: Gram negative bacteria were grown in 332 (23%) of 1,270 samples with blood
culture growth. The growth rate in blood culture samples sent from intensive care units
was in the first place with 165 (49%). Of the isolated gram negative bacteria, 113 (34%)
were Acinetobacter Baumannii, 58 (17%) were Escherichia coli, 51 (15%) were Klebsiella
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pneumoniae, 42 (12%) were Pseudomonas aeruginosa, 16 (4%) were Brucella spp., 14 (4%) were Enterobacterspp., 12 (3%)
were Serratia marcescens, 12 (3%) were Burkholderia cepacia, 10 (3%) were Stenotrophomonas maltophilia, and 4 (1%)
were Citrobacter spp. Extended spectrum beta-lactamase (ESBL) was detected in 37 (80%) of K. Pneumonai strains and 28

(48%) of E. Coli strains.

Conclusion: In order to reduce the mortality and morbidi ty rates of patients hospitalized in intensive care units, laboratories
performing blood culture should conduc tmore comprehensive studies to identify the agents they isolate and the

appropriate antibiotics to guide clinicians in initiating treatment.

Keywords: Gram negative bacteria, blood culture, antibiotic susceptibility

GIRIS

Bircok enfeksiyon hastali§i sirasinda ve cerrahi
girisimlerden sonra komplikasyon olarak mikroorganizmalar
kana gecerek kan dolasimi enfeksiyonlarina sebep
olabilmektedir. Bu enfeksiyonlar kendini sinirlayan
enfeksiyon seklinde gorilebildigi gibi mortalite orani yiksek
sepsis, multiorgan yetmezligi, yaygin damar ici pthtilasma
gibi farkl kliniklerle de karsimiza ¢ikmaktadir. Bu nedenle
erken tani konulup uygun tedaviye hemen baslanmasi
gerekmektedir.!

Kan kdltard, enfeksiyon etkeni mikroorganizmalarin
Uretilip, etkenin tanimlanmasi ve uygun antibiyotik
tedavisinin baslanmasi mikrobiyolojik tani yéntemlerinden
biridir.2  Kan kiltirinden etken  mikroorganizmanin
konvansiyonel metodlar ile izolasyonu en az 48 saat
sirmektedir.> Bu nedenle baslangic tedavide ampirik
antibiyotiklerin kullanimi 6n plana c¢ikmaktadir.* Tedavi
baslangicinda kullanilabilecek ilaglarin seciminde klinik
bulgular yaninda hastalarin yas, cinsiyet, komorbidite,
hastanenin dizeyi gibi epidemiyolojik veriler temel alinir.

Hastanelerde tespit edilen etken mikroorganizmalar ile
bunlara uygun antibiyotik duyarlliklari zamanla degisiklikler
gostermektedir.® Bunun icin her laboratuvar ampirik
tedaviyi yonlendirmesi acisindan kan kultirinde Ureyen
etkenler ve bu etkenlerin antibiyotik duyarlliklarini
yakindan izlenmelidir.! Bu calismayla hastanemiz cerrahi
yogun bakim servisleri basta olmak lGizere ¢esitli servislerden
laboratuvarimiza génderilen kan kiltlr 6rneklerinden izole
edilen gram negatif bakterileri ve bunlarin antibiyotik
duyarhliklarini saptayarak klinisyenlere ampirik tedaviye
baslarken yardimci olmayi amacladik.

YONTEM

Cerrahi yogun bakim servisleri basta olmak Uzere cesitli
servislerden laboratuvarimiza gonderilen kan  kdltir
orneklerinin sonuclari retrospektif olarak degerlendirildi.
Kan kiltlrt seti (bir anaerop, bir aerop kan kiltir sisesi)
olarak laboratuvara gelen o6rnekler Bactec FX (Becton
Dickinson, ABD) otomatize kan kiltir sisteminde bes gin
sure ile inkUbe edildi. Brusella gibi Greme siresi uzun olan
ve zor Ureyen mikroorganizmalar 21 gine kadar etlvde
bekletildi. Cihazda Ureme sinyali veren &rneklerin gram

boyamalari yapilarak, %5 Koyun Kanl Agar, Eozin Metilen
Blue Agar (EMB), Cikolata Agar besiyerlerine pasajlari
yapildi. Besiyerleri 24-48 saat 37°C etiivde inkibasyona
birakildi. Bu slre sonunda Ureyen mikroorganizmalarin
identifikasyon ve antibiyotik duyarhliklari, koloni morfolojisi
ve gram boyanma 6zelliklerine de bakilarak, Phoenix bakteri
tanimlama ve antibiyotik duyarliik otomatize sistemi
(Becton  Dickinson, Sparks, Maryland, ABD) ile
degerlendirmeler  The  European  Committee  on
Antimicrobial Susceptibility Testing (EUCAST)”a gore
yapildi. Cihazda en az bes gln inklUbasyona birakilan ve
pozitif sinyal vermeyen siseler negatif olarak degerlendirildi.
Calismaya ayni hastaya ait sadece bir pozitif Greme dahil
edildi. Hastanin her iki kolundan alinan iki kan kaltard
setinde ayni bakterinin tanimlanmasi ve antibiyotik
duyarllik sonucunun ayni olmasi durumunda izole edilen
bakteri etken kabul edildi. Her iki 6rnekte farkli bakterilerin
tespit edilmesi veya tek 6rnekte Greme kontaminasyon
olarak kabul edildi, sonuclar calismaya dahil edilmedi.
Calismaya Erzurum Bolge Egitim ve Arastirma Hastanesi
Bilimsel Arastirmalar Etik Kurulu’ndan 18 Mart 2020
tarihinde 2020/06-63 karar no’suyla alinan onayla
baslanmustir.

BULGULAR

Laboratuvarimiza 1 Ocak 2019- 30 Aralik 2020 tarihleri
arasinda gonderilen 1.270 kan kultird 6rneginin 332’inde
(%21) gram negatif bakteri tredi. Ureyen gram negatif
bakterlerin 113’0 (%34) A. baumannii, 58’1 (%17) E. coli, 51'i
(%15) K.pneumoniae, 42’si (%12,6) P.aeruginosa, 16’si (%4)
Brusella spp, 14'G (%4) Enterobacter spp, 12'si (%3)
S.marcescens, 12'si (%3) B. cepacia, 10'u(%3) S.maltophilia,
4'G(%1) Citrobacter spp olarak belirlendi. K.pneumoniae,
susunun 37’sinde (%80), E.coli susunun 28’inde (%48)
genislemis spektrumlu beta-laktamaz (GSBL) tespit edildi.
Degerlendirmeye alinan hastalarin 148'i (%44) kadin, 184’0
(%55) erkekti. Ortalama yas 65 olarak saptandi. Kan
kilttrlerinden izole edilen mikroorganizmalarin dagilim
oranlari Tablo 1’de verilmistir. Orneklerin geldigi servislere
gore Uremeler degerlendirildiginde en fazla gram negatif
Ureme yetiskin yogun bakim servislerinden génderilen kan
kiltlr 165 (%49) 6rneklerinde goruldd.
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Tablo 1. Kan kilttrinden izole edilen mikroorganizmalarin dagilimi ve servislere gére dagilimi

Mikroorganizmalar YBU DS CYB CS PBM YS YU Toplam
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
A.baumannii 81 (49) 4(2) 20 (55) 6 (18) 2(7) - - 113 (34)
E.coli 8(10) 14 (31) 4(11) 15 (45) 2(7) 5(38) 58 (17)
K.pneumoniae 20 (12) 9 (45) 6 (16) 4(12) 5(19) 6(42) 1(7) 51 (15)
P.aeruginosa 8 (10) 8(17) 3(8) 2 (6) 4 (15) 5 (35) 2 (15) 42 (12)
Brucellaspp 10(22) 6 (18) - - - 16 (4)
Enterobacter spp 7 (4) - 1(3) 2 (14) 4(30) 14 (4)
S.marcescens 6 (3) - 3(8) 3(11) 1(7) - 12 (3)
B.cepacia 6 (3) - - 5(19) - - 12 (3)
S.maltophilia 5(3) - - 4 (15) 1(7) 10 (3)
Citrobacter spp. 4(2) - - 4(2)
Toplam 165 45 36 33 26 14 13 332

YBU: Yetiskin yogun bakimlar, DS: Dahiliye servisleri, CYB: Cocuk yogun bakimlar, CS: Cocuk servisleri, PBM: Palyatif bakim merkezi, YS: Yanik servisi, YU:

Yenidogan Unitesi

Tablo 2. Gram negatif bakterilerde belirlenen antibiyotik direng oranlari

A.baumanni, E. K.pneumoniae, P.aeruginosa, Entero  Serratia Citrobacter
% coli, % % bacter  marcescens  koseri
% spp % % %

Amikasin 81 3 29 23 0 41 75
Gentamisin 84 31 50 33 14 58 50
Amoksisilin-klavulonat 39 78 100 83 100
Ampisilin 82 90 100 83 100
Ampisilin-Sulbactam 37 62 58 100 100
Cefepim 50 74 38 28 41 75
Ceftazidim 53 78 38 35 41 100
Ceftriakson 78 42 41 100
Cefuroksim 55 78 7 100
Ciprofloksasin 86 53 58 47 35 58 75
Levofloksasin 73 36 49 71 21 50 75
Ertapenem 10 49 28 58 100
Imipenem 84 1 49 38 7 58 100
Meropenem 86 1 54 42 58 100
Kolistin 98 1 19 4 0 100 0

Piperasilin-tazobaktam 22 68 16 14 41 25
Tigesiklin 13 13 35 38 0 16 75
Trimetoprim-sulfametoksazole 61 44 5 28 16 75

Bunu sirasiyla dahili servisler 45 (%13), cocuk yogun bakim
servisi 36 (%10), cocuk servisleri 33 (%9), palyatif bakim
merkezi 26 (%7), yanik tedavi merkezi 14 (%4) ve yenidogan
Unitesi 13 (%3) takip ediyordu. Orneklerin kliniklere gore
dagilimi incelendiginde; en fazla tanimlanan A.baumannii’
yetiskin yogun bakim 81 (%49) ve ¢ocuk yogun bakim 20

(%17) servislerinden gelen 6rneklerde saptandi. Tanimlanan
gram negatif bakterilerin servislere gére dagilimi Tablo 1'de
verilmistir.

Kan kiltarlerinde cihaz pozitif sinyal verdikten sonra
yapilan gram boyama sonuclari ile tanimlanan bakteri orani
uyumu %92 idi. Kan kdltirlerinden en sik A. baumannii 113
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(%34) izole edildi. Bunlarin antibiyotik duyarliliklari
incelendiginde, 92’si  (%81) amikasine, 951 (%84)
gentamisine, 96’si (%84) imipeneme ve 98 (%86)
meropeneme direngli tespit edildi. A.baumannii Ureyen
suslarin 111'i (%98) kolistine duyarli saptandi. ikinci siklikta
izole edilen E.coli 58 (%17) 6rneginin, 2’si (%3) amikasine, 8’
(%13) tigesikline direncgli bulundu. Karbapenemlere ve
kolistine duyarliik oranlari yuksek tespit edildi. E.coli
suslarinin 28’inde (%48) genislemis spektrumlu beta-
laktamaz(GSBL) tespit edildi. K.pneumoniae izole edilen 51
(%15) o6rnegin, 15'i (%29) amikasine, 26’si (%50)
gentamisine, 10'u (%19) kolistine direngli saptand.
Ertapeneme 25 (%49), imipeneme 25 (%49), meropeneme
28 (%54) oraninda direnclilik tespit edildi. K.pneumoniae
suslarinin =~ 37’'sinde (%80) genislemis spektrumlu beta-
laktamaz (GSBL) saptandi. P.geruginosa izolatlarinin 16’s
(%38) seftazidime, 2’si (%4) kolistine direncli tespit edildi. B.
cepacia ve S.Maltophilia suslarinin hepsi trimetoprim-
sulfometaksazole duyarli bulundu. Kan kiltlrinde UGreyen
gram negatif bakterilerin diren¢ oranlari Tablo 2'de
verilmistir.

TARTISMA

Son villarda vyapilan c¢alismalarda gram negatif
bakterilerin kan dolasimi enfeksiyonlarina en sik sebep olan
bakteri grubu oldugu bildirilmektedir. Tanimlanan
bakterilerden A.baumannii, P.aeruginosa, K.pneumoniae ve
E.coli antibiyotiklere karsi ciddi diren¢ olusturmaktadirlar.®
Bununla birlikte gram negatif bakterilerin etken olarak izole
edilme orani her il artis gostermektedir.’ Artan
antimikrobiyal diren¢ yliksek morbidite ve mortaliteye
neden olmaktadir.®° Bizim calismamizda gram negatif
bakterileri degerlendirme nedenimiz; hastanemiz cerrahi
yogun bakim servisleri basta olmak Uzere cesitli servislerden
izole edilen gram negatif bakterileri ve bunlarin antibiyotik
duyarhliklarini tespit ederek hastanemiz epidemiyolojik
verilerini olusturmak ve Kklinisyenlere ampirik tedaviye
baslarken yardimci olmaktir. Kan kiltlrinde gram negatif
bakteri Greme siklig farkli ¢alismalarda %17-59,3 arasinda
bildirilmektedir.!*? Yapilan bir baska calismada kan
kiltirlerinde dreyen bakterilerin  E.coli, K.pneumoniae,
P.aureuginosa, Acinetobacter spp. gibi gram negatif
bakteriler oldugu bildirilmistir.!3

Oner ve ark.* yaptiklari calismada kan kiltiriinden izole
ettikleri gram negatif bakterileri siklik sirasina gore E. coli
(%35,6), K. pneumoniae (%24,8), P. aeruginosa (%13,5) ve A.
baumannii (%5,9) olarak saptamislardir. E.coli,*> bir cok
calismada kan kdltirinden en sik Greyen bakteri olarak
tespit edilirken, Sirin ve ark.'®, Wu ve ark.'” calismalarinda
en sik Acinetobacter spp. izole ettiklerini bildirmislerdi.
Tabah ve ark.'® cok merkezli yaptiklari, 24 (ilkede 162 yogun
bakim Unitesini dahil ettikleri bir calismada Acinetobacter

spp. (%12,2), Klebsiella spp. (%11,9) ve Pseudomonas spp.’yi
(%11,4) en sik sepsis etkenleri olarak saptamislardi. Bu
calismada da diger calismalara benzer sekilde gram negatif
bakteriler arasinda en sik Greyen bakteriler sirasiyla, 113’0
(%34) A.baumannii, 581 (%17) E.coli 51'i (%15)
K.pneumoniae, 42’si (%12) P. aeruginosa, 16’si (%4) Brusella
spp, 14’0 (%4) Enterobacter spp, 12’si (%3) S. marcescens,
12'si (%3) B. cepacia, 10'u (%3) S. maltophilia, 4’4 (%1)
Citrobacter spp olarak tespit edildi.

Genis spektrumlu antibiyotiklerin sik kullanildigl yogun
bakim Uniteleri antibiyotiklere direng oraninin en yuksek
oldugu hastane alanlandir. Buralarda uygulanan invaziv
girisimsel islemler, hastalarin genel durumlarinin kotd
olmasi, hastanede vyatis slrelerinin uzun olmasi, genis
spektrumlu antibiyotiklerle tedaviye baslanmasi gibi
durumlar nedeniyle direncli suslarla bakteriyemilere daha
sik rastlanmaktadir.’>%?! Bizim calismamizda da yapilan
diger calismalara benzer sekilde en fazla yetiskin yogun
bakim (81, %49) ve cocuk yogun bakim Unitesinden (20,
%17) gonderilen orneklerde lGreme saptandi. iran’da
kardiyak yogun bakimda vyapilan bir c¢alismada kan
kaltirinde Ureyen bakterilerde gram negatif bakteri orani
%40 olup en sik Ureyen bakteriler sirasiyla K.pneumoniae
(%27,5), E.coli (%20,1), S.marcescens (%15,8), P.aeruginosa
(%11,6) ve Enterobacter spp (%10,5) olarak bildirilmistir.??

Acinetobacter tirleri nazokomiyal enfeksiyonlardan
siklikla izole edilen bakteriler olup son zamanlarda yapilan
calismalarda karbapenem grubu antibiyotiklere karsi bu
bakterilerde direnc gelisiminin arttigi bildiriimektedir.?*2*
Bayraktar® calismasinda A.baumanni’de meropenem
direncini %96 Celik ve ark.?® imipeneme direncini %96,
meropeneme direncini %98 olarak bildirmistir. Bu calismada
da diger calismalara benzer sekilde A.baumannii suslari igin
direnc oranlart amikasine %81, gentamisine %84,
ciproflaksasine %86, levoflaksasine %73, imipeneme %84,
meropeneme %86, kolistine %98 oraninda tespit edildi.

Kalayci ve ark.?” yaptiklari calismada kan kiltirinde K.
Pneumoniae’yi %19, Aygar ve ark.?® E. coli’yi %14 oraninda
saptadiklarini bildirmisler. Bu calismada da literatlire benzer
sekilde E. coli %17,4, K. Pneumoniae %15,3 oraninda
saptanmistir. Cesitli calismalarda genis spektrumlu -
laktamaz (GSBL) Uretimi E. coli’de %32-67, Klebsiella spp.'de
ise %38-74 arasinda degisen oranlarda bildirilmektedir.™ Bu
calismada da GSBL dretimi literatiirle uyumlu olarak E.coli

susunun 28’inde (%48), K.pneumoniae susunun 37’sinde
(%80) saptandi.

Karbapenemler (imipenem/meropenem) GSBL Ureten
Enterobacteriaceaelarin  etken oldugu enfeksiyonlarin
tedavisinde ilk tercih edilen antibiyotik grubudur. Bununla
birlikte karbapenem direnci giderek artmaktadir.> Bu
calismada da E. coli izolatlarina en etkili antibiyotiklerden
karbapenemlere direng oranlari; ertapenem %10,
imipenem %1, meropenem %1 olarak, K.pneumania
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izolatlarinin direng oranlari ise ertapenem %49, imipenem
%49, meropenem %54 olarak oldukca ylksek oranda
bulundu. Bu izolatlarda kolistin direng oranlari E. coli’de %1,
K. pneumaniae %13 olarak saptandi. Dinyada ve Ulkemizde
coklu ilac direncli izolatlarin artmasi ile birlikte kolistin
kullanimiin  yayginlasmasi  sonucu  gram  negatif
bakterilerde kolistin direnci ortaya ¢ikmis ve bu direng orani
stirekli olarak artmaya baslamistir.?*° Bu calismada da
kolistin direnci sirasiyla Acinetobacter’de %98, E. coli’de %1,
K. pneumania’da % 13 olarak tespit edildi.

Pseudomonas enfeksiyonlarinin tedavisinde ilk tercih
edilecek antibiyotiklerden biri seftazidimdir. Calismamizda
seftazidim direnci %38 olarak tespit edildi. P.aeruginosa’ya
etkili antibiyotiklerden amikasin, gentamisin ve imipenemin
direng oranlari sirasiyla %23, %33, %38 olarak izlendi.
Dinyada ve Ulkemizde P.aeruginosa’nin B-laktamlara karsi
direncinin artmasiyla birlikte karbapenemler ilk secenek
tedavi olarak kullanilmaya baslanmistir.  Fakat son
zamanlarda P.geruginosa izolatlarinda karbapenemaz
Uretimindeki artisla birlikte bu antibiyotiklere direncte
artmistir.3

Calismamizda son vyillarda artan sikligi nedeniyle tibbi
alanda 6nem kazanan gram negatif aerob bir basil olan
S.maltophilia 4G (%1) oranda tespit edildi. Firsatcl bir
patojen ve nazokomiyal enfeksiyon etkeni olarak bilinen S.
maltophilia enfeksiyonlari ile bakteriyemi durumlarinda
mortalite  orani  %14-69  olarak  bildiriimektedir.?
Calismamizda  Trimetoprim-sulfametoksazole karsi  S.
maltophilia izolatlarinda direng tespit edilmedi.

“Ulusal Antimikrobiyal Direng Slrveyans Sistemi”nin
(UAMDSS) dahil oldugu Diinya Saghk Orgiitii Orta Asya ve
Dogu Avrupa Antimikrobiyal Direng Sirveyans AgI'nin
(CAESAR) 2021 raporunda Turkiye den gonderilen verilerde
yogun bakimlarda en fazla Acinetobacter spp (%83), ikinci
sirada K. pneumania (%58) Uremesi oldugunu bildirmistir.
Raporda Acinetobacter spp. Karbapenem direnci %93,3, E.
coli Aminopenicillin direnci %74,8, K. pneumoniae 3.kusak
sefolosporin direnci %75,4, P.aeruginosa karbapenem
direnci %39,0 olarak bildirilmistir.>

SONUC

Hastanelerde 6zellikle cerrahi yogun bakimlarda artan
antibiyotik direnc oranlarinin 6nline gecmek icin, kan
kiltarG calisan her laboratuvar, en kisa slrede etken
bakterilerin tanimlanmasi, antibiyotik diren¢ oranlarinin
belirlenmesi icin gerekli calismalari yapmali, hastane
epidemiyolojik verileri olusturulmalidir. Cografik bolgelere,
hastanede kullanilan antibiyotiklere, hastaneye yatan hasta
profillerine goére degisen, uygun tedavi yaklasimlarinin
belirlemesi ve nazokomiyal enfeksiyon etkenlerinin kontroli
icin klinisyenin ampirik tedavi protokollerinde yol gosterici
olmalidir.
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bilimsel arastirmalar etik kurulundan 2020/06-63 karar nosu, 18 Mart
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Okul Cagindaki Cocuklarda Ulusal Gorme
Tarama Programinin Etkinliginin

Degerlendirilmesi

Evaluation of the Effectiveness of the National Vision
Screening Program in School-Age Children

0z

Amag: Okul ¢agi cocuklarinda gérme kusurlari sik rastlanan ve okul basarisini olumsuz
etkileyen etmenlerin basinda gelmektedir. Okullarda rehber 6gretmenleri tarafindan
uygulanan gérme tarama programi sonucunda sorun oldugu belirtilerek G6z Hastaliklari
uzmanina yonlendirilen okul cagi cocuklarinin gdz bulgularinin ve gdrme tarama
progmanin etkinliginin degerlendirilmesidir.

Yontemler: Ocak 2023-Aralik 2024 tarihleri arasinda Go6z Hastalklari poliklinigine
okuldaki rehber 6gretmeninin yénlendirmesi nedeniyle basvuran hastalarin demografik
Ozellikleri, Snellen eseli ile en iyi duzeltilmis gérme keskinligi, damlali ve damlasiz
otorefraktometre, gbz hareketleri, biyomikroskopi ve fundus muayenesi, renk kérltgi ve
ek bulgular incelendi. Aileye daha 6nce cocugun gz doktoruna gotlrilip gétirtlmedigi
ve yapllan gérme tarama programi hakkindaki bilgisi soruldu.

Bulgular: Calismamiza 74 olgu dahil edildi. Olgularin 38 (%51,4)'i kiz, 36 (%48,6)’s!
erkekti. Yas ortalamasi 6,8+1,6 (4-11) idi. Olgularin 36 (%48,6)’si emetrop, 20 (%27,0)’si
miyop, 4 (%5,4)'4 hipermetrop, 10 (%13,5)'u mixt astigmat, 4 (%5,4)'U astigmatti.
Olgularin 12 (%16,2)’sinde ambliyopi, 2 (%2,7)'sinde ekzotropya, 1 (%1,3)inde renk
korligl tespit mevcuttu. Ailelerin hicbirisi cocuklarini daha 6nce goz doktoruna
gotirmedigini belirtti. Yapilan gérme tarama programi hakkinda 20 (%27,0) aile
okullarda yapildigini bildigini belirtti. Okul 6ncesi dénemde aile hekimliginde yapilan
gbrme tarama programi hakkinda hicbir ailenin bilgisi yoktu.

Sonug: Goérme tarama programlarinin erken yasta uygulanmasi 6nlenebilir gérme
kaybinin tespitinde &nemlidir. ilkokul cagindan ©nce yapilacak gérme taramasi ise
ambliyopi riskini azaltmada etkili olabilir. Ailelere gérme tarama programi hakkinda bilgi
verilmesi ambliyopi riskini azaltabilir.

Anahtar kelimeler: Gérme tarama programi, ambliyopi, kirma kusuru, toplum saglig

ABSTRACT

Objective: Visual defects are common in school-age children and are one of the factors
that negatively affect school success. The aim is to evaluate the ophthalmic findings, the
effectiveness of the vision screening program in school-age children who are referred to
an Ophthalmologist because they have problems as a result of the vision screening
program implemented by school counselors.

Methods: Our study included demographic characteristics of the patients who applied
to the Ophthalmology clinic between January 2023 and December 2024 due to the
guidance of the guidance counselor at school, best corrected visual acuity with Snellen
chart, dilated and nondilated autorefractometer, eye movements, biomicroscopy and
fundus examination, color blindness and additional findings. The family was asked
whether the child had been taken to an ophthalmologist before and their knowledge of
the vision screening program.

Results: 74 cases were included in our study. 38 (51.4%) of the cases were girls and 36
(48.6%) were boys. The average age was 6.8+1.6 (4-11) years. 36 (48.6%) of the cases
were emmetropic, 20 (27.0%) were myopic, 4 (5.4%) were hyperopic, 10 (13.5%) were
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mixed astigmatic and 4 (5.4%) were astigmatic. Amblyopia was detected in 12 (16.2%) of the cases, exotropia was detected
in 2 (2.7%), and color blindness was detected in 1 (1.3%). None of the families stated that they had ever taken their children
to an ophthalmologist before. About the vision screening program, 20 (27.0%) families stated that they knew that it was
carried out in schools. None of the families had any information about the vision screening program performed at the

family doctor during the preschool period.

Conclusion: Implementation of screening vision programs at an early age is important in detecting preventable vision loss.
Vision screening before primary school age may be effective in reducing the risk of amblyopia. Providing families with
information about the vision screening program may reduce the risk of amblyopia.

Keywords: Vision screening program, amblyopia, refractive error, public health

GIRIS

Okul ¢agindaki cocuklarda gorme bozuklugu sik rastlanir
ve okul basarisini olumsuz etkileyen etmenlerin basinda
gelir. Hem okul ¢agindaki hem de okul &ncesi ¢ocuklarda
benzer olarak kirma kusuru, ambliyopi, sasilik en sik gértlen
oftalmik patolojilerdir. Ozellikle okul éncesi cocuklar gérme
ile ilgili problemleri ¢ogunlukla anlamlandiramaz ve ifade
edemezler. Bu nedenle birgok gelismis Glke gérme tarama
programlari uygulamaktadir. Ulkemizde de Saglik Bakanligi
tarafindan cocuk izlem protokolleri kapsaminda ulusal
gbrme tarama programi yiritilmektedir. Program
kapsaminda, 2015'te yeni doganlara, 2016'da okul dncesi
cocuklara, 2018'de ise okul cagl cocuklara yénelik gbrme
taramalari baslatildi.! Aile hekimliklerinde 0-3 aylik
bebeklere gbz muayenesi ve kirmizi refle testi, 36-48 aylk
cocuklara ve 1.sinif okul cagl cocuklara gdz muayenesi,
kirmizi refle testi ve LEA Sembol Testi ile gorme muayenesi
yapillmaktadir. Bunun yani sira Milli Egitim Bakanlgi
tarafindan okul rehberlik 6gretmenlerinin  6nderliginde
Gorme Tarama programina destek kapsaminda Snellen testi
kullanilarak gérme kusurlari taramasi yapilmaktadir. Test
sonucunda gbérme ile ilgili bir problem oldugu
disindliyorsa veya sinif 6gretmeninin gozlemledigi bir
problem varsa (gozde kayma, basi egik tutma, okumada
glcluk gibi) aile yazili olarak bilgilendirilmekte ve cocugun
doktora goétirilmesi dnerilmektedir.?

Calismamizin  amaci okullarda rehber 06gretmenleri
tarafindan uygulanan gérme tarama programi sonucunda
sorun oldugu Dbelirtilerek g6z hastaliklari uzmanina
yonlendirilen cocuklarin klinik ve demografik ozelliklerini
ortaya koymak ve okullarda uygulanan goérme tarama
programinin etkinligini degerlendirmektir.

YONTEM

Ocak 2023-Aralik 2024 tarihleri arasinda goz hastaliklar
poliklinigine okuldaki rehber &gretmeni ydnlendirmesi
nedeniyle basvuran hastalara ait veriler retrospektif olarak
incelendi. Calismamiz oncesinde Gazi Yasargil Egitim ve
Arastirma Hastanesi etik kurulundan 13.09 2024 tarih ve
166 no’lu etik onay alindi. Calisma slresince 2013 Helsinki

Bildirgesi hasta haklari yénetmeligine bagl kalindi. Olgularin
demografik ozellikleri (yas ve cinsiyet), Snellen eseli ile
Olcllen dizeltilmemis gorme keskinligi (DGK) ve en iyi
dizeltiimis gérme keskinligi (EIDGK), damlali ve damlasiz
otorefraktometre  (Topcon KR-800) degerleri, goz
hareketleri, biyomikroskopi ve fundus muayenesi, renk
korlugd ve ek bulgular incelendi. Rehber 06gretmen
tarafindan doldurulan formdaki goze ait bildirilen sorunlar
kaydedildi. Aileye daha 6nce cocugun goz doktoruna
goturulip goturtulmedigi ve yapilan gérme tarama programi
hakkindaki bilgisi soruldu.

istatistiksel analiz

istatiksel analiz icin IBM Statistical Package for the Social
Science (IBM SPSS Corp., Armonk, NY, ABD) versiyon 24
paket programi kullanildi. Kategorik degiskenler olgu sayisi
ve % olarak tanimlanirken, numerik degiskenler
ortalamazstandart sapma olarak tanimlandi.

BULGULAR

Calismamiza 74 olgu dahil edildi. Olgularin 38 (%51,4)’i
kadin, 36 (%48,6)’sI erkekti. Olgularin yas ortalamasi 6,8+1,6
(4-11) idi (Tablo 1). Kirma kusurlari incelendiginde olgularin
36 (%48,6)'si emetrop, 20 (%27,0)'si miyop, 4 (%5,4)'l
hipermetrop, 10 (%13,5)u mixt astigmat, 4 (%5,4)'l
astigmatti (Grafik 1). Ek hastaliklar incelendiginde olgularin
12 (%16,2)’sinde ambliyopi, 2 (%2,7)'sinde ekzotropya, 1
(%1,3)'inde diskromatopsi tespit edildi. Olgularin 59
(%79,7)'Inda oftalmik patoloji yoktu (Tablo 2). Ambliyopi
tespit edilen tim olgularin cinsiyeti kiz idi. Ambliyopisi olan
1 olgunun pitoza bagh gelistigi kaydedildi. Ailelerin hicbirisi
cocuklarini daha 6nce gz doktoruna goétirmedigini belirtti.
Yapilan gérme tarama programi hakkinda 20 (%27,0) aile,
okullarda yapildigini bildigini belirtti. Okul 6dncesi donemde
aile hekimliginde yapilan gérme tarama programi hakkinda
hicbir ailenin bilgisi yoktu.
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Tablo 1. Olgularin demografik 6zellikleri

Kadin 38 (%51,4)
Erkek 36 (%48,6)
Yas 6,8+1,6 (4-11)
Toplam 74

KIRMA KUSURLARI

Astigmat%?5,4

Mixt astigmat%13,5

Hipermetrop%5,4

Miyop%27,0

= Emetrop%48,6 = Miyop%27,0

Grafik 1. Olgularin kirma kusurlari orani

Tablo 2: Ek hastaliklarin cinsiyete gore dagilimi

Hipermetrop%5,4

Emetrop%48,6

= Mixt astigmat%13,5 = Astigmat%5,4

Ambliyop Strabismus Diskromatopsi Yok Toplam
Kadin 12 (%16,2) 1(%1,3) 1(%1,3) 24 (%32,4) 38 (%51,4)
Erkek 0 1(%1,3) 35 (%47,2) 36 (%48,6)
Toplam 12 (%16,2) 2 (%2,7) 1(%1,3) 59 (%79,7) 74 (%100)
TARTISMA gelismediginden fark edilmeyebilir. Bu durum ise 6grencinin

Okullarda uygulanan gérme tarama programinin kirma
kusuru ve bircok g6z hastaliginin tespitinde etkili
gorinmektedir. Toplumda gbérme tarama programi
hakkinda bilginin az oldugu ve farkindaligin arttirilmasi
gerekmektedir. Modern egitimde kullanilan akilli tahta ve
bilgisayar gibi goze ve kulaga hitap eden egitim araclarinin
yayginlasmasi okul cocugunun gérme yetenegini daha cok
kullanmasini gerektirmektedir. Ogrencinin mevcut gérme
problemi ne yazik ki 6grenim gorevini yerine getirebilmesine
engel olmaktadir. Gérme kusurlari cocuk, ebeveyni ve
O0gretmen tarafindan bazen anlasilabilirken ¢cogu zaman
kiicik yas cocuklarin kendini ifade etme yetenegi yeterince

okul basarisini ciddi anlamda etkiler. Gérme tarama
programlari sayesinde gérme kaybina neden olan bircok
hastalik erkenden yakalanabilir ve kalici gorme kayiplari
onlenebilir. Bu baglamda Saglik Bakanligi aile hekimleri
tarafindan uygulanan okul ¢agl cocuklarda gérme tarama
programinin yani sira Milli Egitim Bakanhgi ile birlikte
"Okulda Saghgin Korunmasi ve Gelistirilmesi Programi" ile de
cocuklarin gorme ve genel saghgina yonelik calismalar da
yuritmektedir. Okul ¢agi cocuklarinda en sik gorilen goz
problemleri kirma kusurlari, ambliyopi, strabismus ve renk
korlugi olup kirma kusurlari en sik goriilen patolojidir.? Bu
problemlerin  ¢cogu erken ve dogru tedavi ile
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dizelebilmektedir. Yapilan gbrme tarama c¢alismalarinda
Paterson ve ark. %3, Preslan ve ark. ise %8,2 kirma kusuru
(%23 oranla en sik hipermetropi) bildirmistir.>* Ulkemizde
yapilan gérme tarama programi ¢alismalarinda ise Kirag ve
ark. kirma kusuru oranini %8, Kalyoncu ve ark. %10,5, Ceylan
ve ark. %12,4 ise olarak bildirmistir.>”’” Calismamiza benzer
okulda vyapilan gérme tarama programi sonrasi goz
hekimine yonlendirilen hastalarda oftalmik muayene
sonuglarinin incelendigi calismada Costa ve ark. kirma
kusuru oranini %63,3 (miyopi %15,2, hipermetropi %17,6,
astigmat %30,5) olarak bildirmistir.® Calismamizda ise
olgularin %51,4’inde kirma kusuru tespit edildi. Bu ylUksek
oran okullarda uygulanan gbérme tarama programlarinin
kirma  kusuru tespitinde olduk¢a etkin oldugunu
gdstermektedir. Erken dénem tarama ambliyopi olusumunu
azaltabilir ve ¢ocuklarin okul basarisi Gzerine olumlu etki
saglayabilir.® Ek bulgular incelendiginde strabismus orani
literatirde Cumurcu ve ark. tarafindan %3,0, Khandekar ve
ark. %0,5, Kvarnstrom ve ark. ise %3,1 olarak bildirmistir.*®
12 Calismamiza benzer okulda yapilan gérme tarama
programi sonrasi géz hekimine ydnlendirilen hastalarda
oftalmik muayene sonuglarinin incelendigi c¢alismada
Matsuo ve ark. strabismus oranini %1,28 bildirmistir.’3
Calismamizda olgularin 2 (%2,7)’sinde strabismus tespit
edilmis olup literatirdekine yakin degerde olmasini hem
gdérme tarama programlarinin etkinligine hemde toplum
icerisinde de strabismusun farkedilir olmasindan dolayi
erken tani ve tedavi edilmesine bagli oldugu distnulebilir.
Ambliyopi oranlari incelendiginde literatiirde toplumda
ambliyopi gorilme sikhig %1-3,2 olarak bildirilmistir.t*
Ulkemizde yapilan calismalarda ambliyopi sikligini Sahin ve
ark. %1-3, Akyol ve ark. ise %1,5-2,9 olarak bildirmistir.1>1®
Cocuklarda ilk 2-3 yas, ambliyopiye en duyarl olduklari
donem olup duyarlilik gorsel gelisimin tamamlandigl 6-7
yasina kadar, retinokortikal yollarin ve gérsel merkezlerin
anormal gorsel girdilere direncgli oldugu déneme kadar
azalarak devam eder.” Ambliyopi tedavisinde en énemli
kritik noktalar tedaviye baslama yas! ve tani anindaki gérme
keskinligidir. Tedavide yanit ilk 5 yasta en (st seviyedeyken
10 yasina dogru giderek azalir.®® Ambliyopi tedavisi ne kadar
erken yasta baslanirsa binokiler tek gérme ve steropsis o
kadar iyi gelismektedir.!® Mathers ve ark. tarafindan yapilan
calismada cocuklarda gorme tarama programlarinin
etkinligi, cocuklarin goérme taramasina hangi vyasta
katilmalari gerektigi ve gbrme tarama programlarinin en
etkili olmasi icin hangi bicimi almasi gerektigi incelenmis ve
ambliyopinin erken tesbiti icin gérme tarama programinin
18 ay ile 5 yas arasinda yapilmasi énerilmistir.?° Schmdith ve
ark. ilkokul cagindan daha erken dénemde gérme tarama
muayenesinin yapilmasinin  énemini vurgulamaktadir.?
Calismamizda olgularin 12 (%16,2)’sinde ambliyopi tespit
edilmis olup oldukca yiksek bir degerdir ve toplum cocuk

saghgini etkileyen ambliyopiye dikkat cekmektedir. Bu oran
yiksekliginin sebebi toplumlarda sosyoekonomik dizey
distikce g6z kontrollerinin  ge¢ vyaslarda yapilmasi,
anizometropinin tedavi edilmemesi olabilir. Erken dénemde
uygulanan gdérme tarama programi ambliyopi tespitinde
onemlidir. Sasilik ambliyopisi sosyoekonomik dizeyi yiksek
toplumlarda, anizometrik ambliyopi ise sosyoekonomik
dizeyi dusik toplumlarda daha sk gorilmektedir.??
Gahsmamizdaki ailelerin higbirisi cocuklarini daha 6nce goz
doktoruna gotlrmedigini, 20 (%27,0) aile ise yapilan gbrme
tarama programini okullarda yapildigini bildigini belirtti.
Okul 6ncesi donemde aile hekimliginde yapilan gbérme
tarama programi hakkinda higbir ailenin bilgisi yoktu.
Literatlrde Castanes ve ark. okul éncesi ¢cagdaki cocuklarin
%80’inin, Yildiz ve ark. ise %51,4’Gnun hi¢ gdbz muayenesinin
yapiimadigini bildirmisler. Ne yazik ki tipki Glkemizdeki gibi
erken tarama programindaki uygulama ve bilgi eksikligi
baska ilkelerde de yasanmaktadir.?*?* Daha fazla olgunun
incelendigi cok merkezli calismalara ihtiya¢ duyulmaktadir.

Calismanin Kisithhklari
Katilimci sayisinin azhgl, tek merkezde vyuritilmesi
calismanin kisithhklarini olusturmaktadir.

SONUC

Okulda Saghgin Korunmasi ve Gelistirilmesi Programi
sayesinde aile hekimliklerince yapiimasi gereken gdrme
tarama programlarinda ulasilamayan ya da gozden kacan
cocuklar ogretmenler tarafindan tespit edilebilir. Ancak
gbrme tarama programlarinin  daha erken vyasta
uygulanmasi  Onlenebilir gérme kaybinin  tespitinde
onemlidir. Bu nedenle aile hekimliklerinin gérme tarama
programlarini titizlikle uygulamasi ve ailelere gérme tarama
programi hakkinda bilgi vermesi ambliyopi riskini ciddi
anlamda azaltabilir.
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Prognostic Value of Cyclin D1 Overexpression in
Invasive Breast Carcinoma

invaziv Meme Karsinomunda Cyclin D1 Asiri Ekspresyonunun
Prognostik Degeri

ABSTRACT

Obijective: Breast cancer is the most diagnosed cancer worldwide, accounting for 11.7%
of all cancers. Cyclin D1, a regulator of CDK4/6 and cell cycle progression, functions as
an oncogene through overexpression, contributing to the pathogenesis of cancers
including breast carcinoma. This study aimed to evaluate Cyclin D1 expression and its
clinicopathological significance in invasive breast carcinoma within the Turkish
population.

Methods: H&E-stained and immunohistochemical preparations from partial and total
mastectomy specimens of 143 patients, diagnosed between 2007 and 2013, were
examined. Cyclin D1 overexpression was evaluated in 1000 cells using an IHC score based
on nuclear staining intensity (0-3) and the percentage of positive tumor cells (1-3),
classified as weak ('+' or '++') or strong positive ('+++'). Pearson's Chi-Square and
Spearman's rho were used to analyze the relationship between Cyclin D1 expression and
clinicopathological parameters statistically.

Results: The median age of the patients was 58.5 years (Min:28, Max:92). Cyclin D1
status showed no correlation with age, T stage, or lymph node metastasis. However, a
moderate positive correlation was observed with ER (r=0.32, P<.001) and PR (r=0.31,
P <.001) scores. Among molecular subgroups, Cyclin D1 overexpression was most
significant in Luminal B group (92.9%, P = .008), while Triple-negative group showed
significantly lower overexpression (40%, P = .008).

Conclusion: Cyclin D1 overexpression in Luminal B and Luminal A groups, along with its
positive correlation with ER, suggests its role in estrogen-sensitive breast cancer
pathogenesis. Strong Cyclin D1 overexpression was associated with reduced survival
time in HER2-positive cases.

Keywords: Breast, invasive breast carcinoma, Cyclin D1, histopathology,
immunohistochemistry
0z

Amag: Meme kanseri, diinya genelinde en sik tani konulan kanser olup tiim kanserlerin
%11,7’sini olusturmaktadir. Cyclin D1, CDK4/6 ve hiicre dongisu ilerlemesini dizenleyen
bir onkogen olarak asiri ekspresyon yoluyla meme karsinomu da dahil olmak Gzere gesitli
kanserlerin patogenezine katkida bulunmaktadir. Bu calismada, Turk popullasyonunda
invaziv. meme karsinomunda Cyclin D1 ekspresyonu ve klinikopatolojik 6nemi
degerlendirildi.

Yontemler: 2007-2013 yillari arasinda tani konulan 143 hastaya ait parsiyel ve total
mastektomi 6rneklerinden hazirlanan H&E ve imminohistokimyasal preparatlar
incelendi. Cyclin D1 asiri ekspresyonu, nikleer boyanma siddetine (0-3) ve pozitif timor
hicrelerinin ylzdesine (1-3) dayali IHC skoru kullanilarak 1000 hicrede degerlendirildi.
Bulgular zayif pozitif ('+' veya '++') veya glcll pozitif ('+++') olarak siniflandirildi. Cyclin
D1 ekspresyonu ile klinikopatolojik parametreler arasindaki iliski, Pearson Ki-Kare ve
Spearman rho testi kullanilarak analiz edildi.

Bulgular: Hastalarin medyan yasi 58,5 yil (Min: 28, Maks: 92) idi. Cyclin D1 durumu ile
yas, T evresi veya lenf nodu metastazi arasinda anlamli bir iliski bulunmadi. Ancak, ER (r
=0,32, P<,001) ve PR (r=0,31, P<, 001) skorlariyla orta derecede pozitif bir korelasyon
gdzlendi. Molekiler alt gruplar icinde, Cyclin D1 asiri ekspresyonu en ¢cok Luminal B
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grubunda (%92,9, P = ,008) saptandi ve Triple negatif grupta anlamli derecede distk ekspresyon (%40, P = ,008) gozlendi.
Sonug: Cyclin D1'in Luminal A ve Luminal B gruplarinda asiri ekspresyonu ve ER ile pozitif korelasyonu, bu proteinin dstrojen
duyarl meme kanseri patogenezindeki roltini disindtrmektedir. HER2-pozitif olgularda glcli Cyclin D1 asiri ekspresyonu,

azalmis sagkalim suresi ile iliskili bulunmustur.

Anahtar Kelimeler: Meme, invaziv meme karsinomu, Cyclin D1, histopatoloji, immunohistokimya

INTRODUCTION

Breast cancer stands as the most frequently diagnosed
cancer globally, with 2.3 million new cases reported in 2020,
representing 11.7% of all cancer diagnoses. It ranks as the
fifth most prevalent cause of cancer-related mortality,
accounting for 6.9%, and exhibits higher mortality rates in
developing countries when contrasted with developed
nations.! Like global trends, breast cancer is the most
prevalent cancer among women also in Turkey, with around
12,000 new cases diagnosed in 2018.2 The breast cancer is
associated with well-established risk factors such as age,
family history, early menarche, late menopause, nulliparity,
late age at first pregnancy, and hormone replacement
therapy.

Histopathologically, invasive breast carcinoma (IBC)
displays notable heterogeneity and is categorized into
various subtypes, including invasive carcinoma of no special
type, invasive lobular carcinoma (ILC), and others. The
assessment of hormone receptor status, involving estrogen
receptor (ER) and progesterone receptor (PR), through
immunohistochemical methods is pivotal for identifying
patients  eligible for endocrine therapy. HER2
immunohistochemistry (IHC) and in-situ hybridization
evaluation are also essential for identifying patients eligible
to receive anti-HER2 therapy.® Per current protocols,
essential elements for the pathological reporting of
resected materials include tumor size, histological type,
histological grade, lymphovascular invasion (LVI), tumor-
infiltrating lymphocytes (TILs), multifocality, lymph node
status, presence of in-situ components, and surgical
margins. IBC is molecularly classified into four groups:
luminal A, luminal B, HER2-enriched, and Basal-like triple-
negative (triple-negative breast cancer, TNBC). The
integration of morphologic features and molecular profiling
is intended to enhance the clinical outcomes of patients.*

The cell cycle is meticulously controlled by cyclins and
cyclin-dependent kinases (CDKs). Cyclin D1, which functions
as a mitogenic sensor and activator of CDK4/6, plays a
pivotal role in the progression of the cell cycle. The
overexpression, accumulation, or improper cellular
localization of the Cyclin D1 protein results in its acting as an

oncogene.® Cyclin D1 has been implicated in the
pathogenesis of various neoplasms, including breast
carcinoma. It is involved in both the normal lobuloalveolar
development of the breast and the process of breast
carcinogenesis.®  Recently, first-line  therapy for
postmenopausal patients with HR-positive, HER2-negative
recurrent/stage IV breast cancer includes the use of CDK 4/6
inhibitors in combination with aromatase inhibitors.
Similarly, for premenopausal patients undergoing ovarian
ablation/suppression, this therapeutic combination is
recommended.’

In our study, our objective was to retrospectively assess
the clinical and histopathologic data of patients with IBCand
elucidate the potential impact of Cyclin D1 overexpression
on patient prognosis.

METHODS

Ethical approval for the study was obtained from the
izmir Bozyaka Education and Research Hospital Ethics
Committee on March 25, 2021 (Meeting No. 2, Decision No.
121). From 2007 to 2013, a total of 158 cases diagnosed
with breast cancer in partial or total mastectomy specimens
were initially identified. Six cases, where paraffin blocks
were inaccessible, and nine cases lacking sufficient tumor
tissue due to technical issues during tissue microarray
(TMA) block preparation, were excluded. Consequently, a
total of 143 cases were included in the study. All cases were
specifically diagnosed with IBC, with the exclusion of rare
and salivary gland-type tumors, neuroendocrine neoplasms,
mesenchymal tumors of the breast, fibroepithelial tumors,
nipple tumors, malignant lymphomas, or metastatic tumors.
The clinical data were sourced from the electronic patient
database of the hospital.

TMA Construction

Target regions on the tumor slides were labelled, and 4
mm diameter tumor samples were extracted from the
paraffin blocks using a punch biopsy tool. These samples
were then embedded in TMA blocks and prepared for
sectioning. Immunohistochemical staining for Cyclin D1
(Clone GM, 1:50 dilution, Leica) was performed on 5-um-
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Table 1. Overview of immunohistochemical stains

Antibody Clone Type of antibody Source Dilution
Cyclin D1 GM Mouse monoclonal Leica 1/50

ER 6F11 Mouse monoclonal Leica 1/50

PR 312 Mouse monoclonal Leica 1/100
HER2 356 Mouse monoclonal Leica 1/40-1/80
Ki-67 SP6 Rabbit monoclonal TFS 1/100-1/200
p53 DO7 Mouse monoclonal Leica 1/800

Abbreviations: ER: Estrogen receptor, HER2: Human epidermal growth factor receptor 2, PR: Progesterone receptor, TFS: Thermo fischer scientific.

thick sections taken on positively charged slides, using an
automated immunohistochemical stainer according to the
manufacturer’s guidelines (streptavidin-peroxidase
protocol, BenchMark; Ventana, PA).

Immunohistochemical Analysis

IHC slides, encompassing ER, PR, HER2, Ki-67, and p53,
along with hematoxylin and eosin (H&E) stained slides, were
retrieved from the pathology archive. Subsequently, they
underwent light microscopic reevaluation by two
pathologists, with expertise spanning more than 15 years
and 1-5 vyears, respectively (FA and EC). Cyclin D1
overexpression observed as brown granules within the cell
nucleus. A total of 1000 cells were assessed, and both
staining intensity and the percentage of invasive tumor cells
were analyzed. IHC score, derived from multiplying the
staining intensity (0-none, 1-mild, 2-moderate, 3-intense)
by the percentage (1- <10%, 2- 10-50%, 3- >50%), was used
for classification: O points as '-'; 1-2 points as '+'; 3-4 points
as '++'; and >4 points as '+++'. Overall, '+' and '++' are
classified as weak positive, and '+++' as strong positive
group.® ER and PR positivity was defined as >1% of tumor
cell nuclei showing specific staining for the receptor. Cases
with 1-10% of nuclear staining for ER were classified as "low
positive," while those with >10% were considered
"positive." Negative cases were defined as <1% of tumor cell
nuclei staining for the receptor. Both intensity (weak,
moderate, or strong) and the percentage of positive cells
were recorded.” HER2 positivity was defined as strong,
complete membrane staining in >10% of tumor cells (IHC
score 3+). An equivocal result (IHC score 2+4) was
characterized by weak to moderate, complete membrane
staining in >10% of tumor cells or strong, complete staining
in £10% of tumor cells. Cases with incomplete, faint/barely
perceptible membrane staining in >10% of tumor cells (IHC
score 1+) or no staining at all (IHC score 0) were considered
HER2-negative.'® HER2 status was assessed solely using
immunohistochemical (IHC) analysis. FISH (Fluorescence In
Situ Hybridization) was not performed in this study. Ki-67
and p53 staining in tumor cells were noted as percentages.

The immunohistochemical markers were detailed in Table
1. Luminal A breast cancers were defined by the expression
of estrogen receptors (ER) and/or progesterone receptors
(PR), along with a low Ki-67 index (typically less than 14%)
and the absence of HER2 overexpression. Luminal B breast
cancers were characterized by positive estrogen receptor
(ER) status, but with either a higher Ki-67 index (greater
than 14%) or overexpression of HER2.

Statistical Analysis

IBM SPSS Statistics version 15 (IBM SPSS Corp., Armonk,
NY, USA) was used for statistical analysis. Pearson's Chi-
square test was conducted to compare Cyclin D1 expression
with various clinical indicators and histopathologic
parameters. Spearman's correlation method was employed
to analyze the correlation between Cyclin D1 expression and
various clinical parameters, including age at diagnosis,
tumor size, clinical stage, and the status of ER, PR, and HER2.
In this study, FISH analysis for confirmation could not be
performed on cases with a HER2 score of 2+, and these
cases were included in the HER2-positive group for
statistical analysis. Overall survival (OS) and disease-free
survival (DFS) were assessed using Kaplan-Meier analysis.

This study was conducted in accordance with the
regulations outlined by the Helsinki Declaration. The study
protocol was approved by the Ethics Committee of Izmir
Bozyaka Educational and Research Hospital (Decision No: 4,
Year: 2016).

RESULTS

Overall Patient Characteristics

The patients’ ages ranged from 28 to 92 years, with a
median age of 58.5. Most of the patients (n=142) were
female, while only one (0.7%) was male. Axillary lymph node
metastasis was observed in 86 cases (60.1%). The clinical
features of the cases are detailed in Table 2. No statistically
significant correlation was evident between Cyclin D1
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Table 2. Clinical features of IBC cases

Chemotherapy (n=137)

Present 105 76.6
Absent 32 23.4
Radiotherapy (n=141)

Present 98 69.5
Absent 43 30.5

Feature n %
Sex (n=143)
Female 142 99.3
Male 1 0.7
Age (n=143)
<40 13 9.1
40-60 61 42.7
>60 69 48.2
Menopausal status (n=139)
Premenopausal 38 26.6
Postmenopausal 100 69.9
Male 1 0.7
Tumor size (n=143)
<2cm 28 19.5
2-5cm 93 65.1
>5cm 22 15.4
Multiple foci (n=143)
Present 24 16.8
Absent 119 83.2
T stage (n=143)
1A 1 0.7
1B 4 2.8
1C 32 22.4
2 83 58.0
3 20 14.0
4A 2 1.4
4B 1 0.7
N stage (n=143)
0 47 32.9
1A 36 25.2
1mi 9 6.3
2A 26 18.2
3A 25 17.5
Axillary lymph node metastasis

(n=143)
Present 86 60.1
Absent 57 39.9
Stage (TNM) (n=143)
1 18 12.6
2A 31 21.7
2B 35 24.5
3A 20 14.0
3B 5 3.5
3C 22 154
4 8 5.6
Recurrence (n=135)
Present 34 25.2
Absent 101 74.8

Abbreviations: pN1mi: Micrometastases consisting of approximately 200
cells, measuring larger than 0.2 mm but not exceeding 2.0 mm in size.

expression and key clinical parameters, namely patient age,
menopausal status, tumor multifocality, lymph node
metastasis, clinical stage, or treatment status, as detailed in
Table 3 (P> .05).

Histopathological Features

Histopathologically, 88% of the cases (n=24) were
classified as invasive breast carcinoma (IBC) of no special
type (NST), followed by invasive lobular carcinoma (ILC) in 8
cases (6%), invasive micropapillary carcinoma in 5 cases
(2%), metaplastic carcinoma in 3 cases (2%), tubular
carcinoma in 2 cases (1%), and invasive papillary carcinoma
in 1 case (1%). Most tumors were histologically graded as
Grade 2 (n=81, 56.6%), with 16 cases (11.2%) being Grade 1
and 46 cases (32.2%) Grade 3. An in-situ component,
including ductal carcinoma in situ (DCIS) or lobular
carcinoma in situ (LCIS), was observed in 97 cases (68%).
Tumor-infiltrating lymphocytes (TILs) were identified in 76
cases, with 28.9% (n=22) located in the stromal region and
the majority (71.1%) as intratumoral TlLs. LVI was detected
in 92 cases (64.3%). Extranodal extension was observed in
50 (58.1%) of the 86 patients with axillary lymph node
metastasis. No significant relationship was identified
between Cyclin D1 and histological parameters, and the
findings are summarized in Table 4.

Immunohistochemical Features

Cyclin D1 overexpression was observed as weakly
positive in 81 cases (56.6%) and strongly positive in 38 cases
(26.6%), while no expression was noted in 24 cases (16.8%).
Figure 1-4 displays H&E and immunohistochemistry images
illustrating cases with varying Cyclin D1 expression scores.
Cyclin D1 showed a moderate positive correlation with ER (r
= 0.33, P < .001) and PR (r = 0.31, P < .001), while no
significant correlations were found with HER2 (r = -0.058) or
p53 (P = .371) (Table 5). As detailed in Table 6, Cyclin D1
overexpression was observed in 92.9% of Luminal B cases
and only 60% of Triple-negative cases (P = .008).

Survival Analysis
The cases were systematically followed up at 6-month
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Table 3. The relationship between Cyclin D1 expression and clinical parameters of IBC cases (n=143)

Cyclin D1 (+) Cyclin D1 (-) P
n % n %

Age
<40 11 84.6 2 15.4
40-59 48 78.7 13 21.3 A48
>60 60 87.0 9 13.0
Tumor size (cm)
<2 21 75.0 7 25.0
2-5 81 87.1 12 12.9 .233
>5 17 77.3 5 22.7
Axillary lymph node metastasis
Present 72 83.7 14 16.3 843
Absent 47 82.5 10 17.5 '
Multiple foci
Present 19 79.2 5 20.8 561
Absent 100 84.0 19 16.0 '
Menopausal status
Present 87 87.0 13 13.0 075
Absent 28 73.7 10 26.3 '
Chemotherapy
Present 87 82.9 18 17.1 404
Absent 29 90.6 3 9.4
Radiotherapy
Present 81 82.7 17 17.3

1.000
Absent 36 83.7 7 16.3

intervals over an average period of 72 months. Among
the 132 patients subject to follow-up, 48 succumbed to
breast cancer, and 31 experienced a recurrence. The
median overall survival time reached 147 months.
Statistically, Cyclin D1 overexpression did not exhibit a
significant impact on both OS and DFS (P = .189 and .06,
respectively) (Figure 5). However, higher Cyclin D1
overexpression in ER-negative patients is associated with
decreased DFS (P < .001), and similarly, it has a detrimental
effect on OS and DFS in HER2-positive patients (Figure 6) (P
=.042 and .026, respectively). Cyclin D1 overexpression had
no significant effect on OS or DFS in ER-positive patients (P
=.12 and .08, respectively).

DISCUSSION

Cyclin D1 expression in IBC patients via IHC reveal varying
rates in the literature. In a recent study, Bouzidi et al.
reported overall Cyclin D1 expression in IBC as 74%.! Our
study on 143 patients showed 16.8% Cyclin D1-negative,
56.6% weakly positive, and 26.6% strongly positive, with an
overall 83.2% overexpression rate, higher than reported in
the literature (52-76.9%).81%13 In interpreting these,

findings it is crucial to consider the potential impact of
threshold values and the specific Cyclin D1 clone used in the
study.

Regarding clinical parameters, no significant correlation
was observed between age, menopausal status, and Cyclin
D1 overexpression in both the literature and our study.®*%?
Cyclin D1 expression and tumor size show conflicting results
in the literature!** but we found no significant
correlation. Similar to our study, several publications do not
report a correlation between Cyclin D1 and axillary lymph
node metastasis'*!*1 although He et al. suggest a
significant and positive correlation.’® Several studies,
including ours, found no statistically significant correlation
between clinical stage and Cyclin D1 expression 811214
However, He et al. reported a significant increase in Cyclin
D1 expression among stage 1-2 patients.?®

Due to the well-known roles of Cyclin D1 in cell
migration, invasion, and metastasis!®, we aimed to
investigate its potential association with parameters such as
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Table 4. The relationship between Cyclin D1 and histological parameters of IBC cases

Cyclin D1 (+) Cyclin D1 (-) P

n % n %
Histologic type
IBC of no special type (ductal) 103 83.0 21 17.0
ILC 7 87.5 1 12.5 941
Other* 9 81.8 2 18.2
LVI
Present 87 87.0 13 13.0 820
Absent 28 73.7 10 26.3 '
Histologic grade (NHS)
Grade 1 14 87.5 2 12.5 151
Grade 2 71 87.6 10 12.4
Grade 3 32 74.4 11 25.6
Extranodal extention
Present 42 84.0 8 16.0 934
Absent 30 83.3 6 16.7 '
In situ component
Present 21 75.0 7 25.0
Absent 81 87.1 12 12.9 1.000
Stromal TIL
Present 72 83.7 14 16.3 534
Absent 47 82.5 10 17.5 '
Intratumoral TIL
Present 19 79.2 5 20.8 371
Absent 100 84.0 19 16.0 '

* The other histologic subgroups include invasive micropapillary carcinoma, metaplastic carcinoma, tubular carcinoma, and invasive papillary
carcinoma. Abb. LVI: Lymphovascular invasion, NHS: Nottingham histologic score, IBC: Invasive breast carcinoma, ILC: Invasive lobular carcinoma, TIL:
Tumor infiltrating lymphocytes.

Table 5. Correlation analysis of ER, PR, HER2, and Cyclin D1 in IBC cases (n=143)

ER PR HER2 Cyclin D1
ER 1 0.550(**) -0.289(*) 0.337(**)
PR 0.550(**) 1 -0.267(*) 0.318(**)
HER2 -0.289(*) -0.267(*) 1 -0.083
Cyclin D1 0.337(**) 0.318(**) -0.058 1

Pearson correlation coefficients are presented; (*) indicates significance at the 0.05 level, (**) indicates significance at the 0.01 level, and values
without asterisks indicate non-significant correlations.

Table 6. Cyclin D1 expression status across different molecular subtypes of breast cancer

Cyclin D1 (+) Cyclin D1 (-) P
Molecular Subtypes
Luminal A 36 10
Luminal B 65 5
Triple-negative 9 6 .008
HER2 9 3

HER2: Human Epidermal Growth Factor Receptor 2
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Figure 1-4. H&E and IHC images illustrating distinct Cyclin D1 expression levels in various IBC cases (H&E and IHC, x20
magnification for each image): Figure 1 shows invasive tumor (A) and Cyclin D1 negativity (B). Figure 2 shows invasive tumor
(A) and score 1 Cyclin D1 positivity (B). Figure 3 shows invasive tumor (A) and 2 Cyclin D1 positivity (B). Figure 4 shows
invasive tumor (A) and score 3 Cyclin D1 positivity (B).

1,07
30 C
Cyclin D1 weak (+) @
0,87 ‘ Cyclin D1 weak (+) ‘ o] !
- 1 VHE—— ’ Cyclin D1 strong (+) ‘ fl
£oe Y Cyelin D1 () '
3 o
H i &
2 | Cyclin D1 strong (+) ‘ g Cyclin D1 (-)
g 0,4 g 0,4
0,27 0,2
p=0.189
p=0.06
T T T T T T T T T T T T
0,00 50,00 100,00 150,00 200,00 250, 0,00 50,00 100,00 150,00 200,00 B 250,00
Overall survival (Months) Disease-free survival (Months)

Figure 5. The correlation between Cyclin D1 expression and OS (A) and DFS (B) in unselected IBC cases.
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Figure 6. The correlation between Cyclin D1 expression and OS (A) and DFS (B) in HER2-positive IBC cases.

extranodal extension and LVI; however, no statistically
significant correlation was found (P > .05). Similarly, the
existing literature does not report any association between
Cyclin D1 and LVI.* Studies on NHS (Nottingham Histologic
Score) and Cyclin D1 relationship yielded mixed results®*21;
our study found no significant correlation (P = .151). Cyclin
D1's tightly regulated nature and diverse proliferation
pathways in breast tumors may explain the lack of
consistent correlation. No correlation was observed
between the presence of carcinoma in situ and Cyclin D1,
consistent with a recent study.*! In our study, there was no
observed association between Cyclin D1 and the presence
of intratumoral and stromal TIL, recognized as a prognostic
and predictive factor in IBC. To the best of our knowledge,
there is no available data on this subject in the literature.
Mylona et al. had linked Cyclin D1 overexpression to
decreased p53 expression'?; however, we observed no
correlation between immunohistochemical p53 expression
and Cyclin D1. This can be explained by differences in breast
cancer populations from different geographic regions,
tumor heterogeneity, and variations in IHC clones.

Numerous publications have consistently reported a
positive correlation between overexpression of cyclin D1
and ER in breast cancer, and our study's results align with
this pattern.®1'’ The direct interaction between Cyclin D1
and ER can activate nuclear receptors along with their
coactivators, independent of CDK.2® This CDK-independent
nuclear receptor agonistic activity may also play a role in the
oncogenic potential of Cyclin D1 in IBC.

HER2/Neu receptor amplification and Cyclin D1
overexpression are known to be associated with breast
cancer. In HER2/Neu-induced breast tumors, the inhibitory

effect of p16™** a CDK 4 and 6 inhibitor, was demonstrated
to block tumor formation in rats, thereby revealing an
indirect link between HER2 and Cyclin D1.*® Previous studies
have indicated an increase in the expression of cell cycle
pathway genes, such as CCND1 and CDK4, in HER2-enriched
breast cancer.? In contrast to the findings of Guo et al. and
Lee et al., our study did not identify a significant correlation
between Cyclin D1 overexpression and HER2 (r=-0.083, P =
.32). The number of HER2-positive cases in our sample was
relatively limited (n=12), and divergent outcomes might be
observed in more extensive datasets.

Considering molecular classes in our study, Luminal B
group exhibited the highest Cyclin D1 expression, while the
TNBC group showed the lowest. This finding is consistent
with the known correlation between Cyclin D1 and ER and
may reflect the estrogen-induced effects of this cell cycle
regulator in IBC. Additionally, Guo et al. similarly found
Luminal A group to have the highest Cyclin D1 expression.®

Conflicting findings have emerged regarding the impact
of Cyclin D1 expression on OS and DFS in breast cancer.
Some studies suggest an association with a favorable
prognosis®?®,  while others indicate an unfavorable
outcome.??! In a meta-analysis of 21 breast cancer studies,
Cyclin D1 gene amplification was linked to poor prognosis??,
while a 2020 meta-analysis by Binabaj et al. analyzing 34
studies found no prognostic effect of Cyclin D1
overexpression on breast cancer.? Furthermore, consistent
with our study, certain publications propose that Cyclin D1
expression has no significant effect on prognosis.tt*
Inconsistent results in the literature regarding prognosis
and mortality may be associated with differences in Cyclin
D1 measurement methods and cutoff selection, as well as
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the heterogeneous nature of breast cancer. Focusing on the
potential prognostic impact of Cyclin D1 in subgroups of
breast cancer could provide further insights.

In ER-positive breast cancer, some studies propose an
association between Cyclin D1 and a higher risk of
mortality.!>?>2® |n a study parallel to ours, Cyclin D1
exhibited no impact on survival in ER-positive cancer.?® One
study examining the prognostic impact of cyclin D1 in ER-
negative breast cancer identified it as a favorable factor®?,
one as a negative factor’®, and other studies found no
prognostic effect,!*2428 In our study, Cyclin D1
overexpression in ER-negative patients statistically
significantly decreased DFS time (P < .001). ER-negative
population is not homogenous and includes both HER2-
positive and Triple-negative cases.

Cyclin D1 overexpression in HER2-positive patients is
both related reduced DFS (P = .026) and OS time (P = .042)
in our study. Research by Goel and colleagues revealed that
Cyclin D1-CDK4 contributes to resistance in HER2+ breast
cancer, with a crucial finding that this resistance was
effectively overcome by combining CDK inhibitors and
HER2-targeted therapy.’® Despite the absence of a
correlation between HER2 and Cyclin D1, the observed
differences in survival times in our study could hold
significant implications for the treatment of HER2-positive
breast cancer. It has been suggested that the CCND1 gene
may be linked to radiosensitivity in TNBC subgroup.®* We did
not find a significant relationship, but our sample size for
TNBC cases was relatively small (n=15), and different results
may be obtained in larger series.

Cyclin D1 has direct or indirect effects on treatment,
especially in hormone-dependent breast carcinoma, and
continues to be the subject of current studies. A
combination of antiestrogen therapies, such as tamoxifen,
along with CDK inhibitors, leads to cell cycle arrest
specifically in the G1 phase.? The current NCCN guidelines
recommend the combination of CDK 4/6 inhibitors with
aromatase inhibitors as the first-line choice for a specific
patient subgroup with hormone receptor-positive breast
cancer.” Additionally, adiponectin-induced signals cause
increased Cyclin D1 expression and breast tumor growth,
positioning Cyclin D1 as a key target of adiponectin action in
ER-positive breast cancer cells.®® In recent years, there has
been ongoing research into the role of miRNAs in the
pathogenesis of IBC; however, clinical, and treatment-
related implications have not yet been established. In Cyclin
D1-induced breast cancer, activation of the miR-17/20
cluster is observed®*, and additionally, miR-21 and miR-93
trigger a pro-metastatic inflammatory response.®®

Conclusively, we examined the relationship between
Cyclin D1 expression and clinical-histopathological
parameters in 143 cases diagnosed with IBC. A significant
correlation was observed between ER and Cyclin D1. Cyclin
D1 was overexpressed more in cases belonging to Luminal
B group, while in Triple-negative group, it was less
expressed. To the best of our knowledge, we compared the
presence of stromal and intratumoral TIL, and extranodal
extention with Cyclin D1 for the first time. Strong Cyclin D1
overexpression in HER2-positive cases significantly reduced
OS and DFS.

Among the limitations of our study, it should be noted
that our IBC cases represent a heterogeneous group.
Furthermore, Cyclin D1 expression was evaluated
exclusively at the protein level, without assessing mRNA,
miRNA, or gene amplification. Similarly, HER2 status was
determined solely by IHC, without FISH confirmation, which
represents another limitation. Despite inconsistent findings
in the literature regarding the potential prognostic impact
of Cyclin D1, the effectiveness of CDK inhibitors in specific
subgroups of breast cancer underscores the significance of
conducting more extensive research in this area.
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Evaluation of Preoperative and Postoperative
Anxiety Levels of Patient Relatives in Patients
Undergoing Anesthesia for Surgical Operation

Cerrahi Operasyon icin Anestezi Uygulanacak Hastalarda,
Hasta Yakinlarinin Preoperatif ve Postoperatif Anksiyete
Dizeylerinin Degerlendirilmesi

ABSTRACT

Objective: Using the STAl anxiety scale, patient relatives; We aimed to evaluate preoperative,
intraoperative and postoperative anxiety levels according to age, gender, familiarity levels,
education, professions, anesthesia experience and type of surgery.

Methods: Preoperative, intraoperative and postoperative advice to the relatives of patients
who will undergo surgery; The "STAI FORM TX-1" survey form, which is used to measure
situational anxiety, was filled out according to the patient's relatives' age, gender, level of
closeness with the patient, educational status, profession, anesthesia experience, type of
surgery that the patient will undergo and their level of preoperative information.

Results: Each group is formed according to preoperative, intraoperative and postoperative
patient age, gender, ASA, surgery type, surgery duration, anesthesia type, patient relative
age, patient relative gender, past anesthesia experience, degree of closeness, frequency of
meeting with the patient, education level and income level. When compared, there was a
statistically significant difference in all groups except the group with patient age >74 and the
group whose degree of closeness to the patient was the mother (P < .05). When all groups
were evaluated within themselves, male gender was statistically significant for anxiety
generation in terms of patient gender (P < .05).

Conclusion: It has been observed that there are multiple factors that can cause anxiety in
patients' relatives. It has been observed that the intraoperative anxiety of patient relatives
with high preoperative anxiety levels increases, and postoperatively, it decreases from
preoperative levels.

Keywords: Anxiety, State-Trait Anxiety Inventory (STAI) scale, Patient relatives

0z

Amag: STAI anksiyete skalasi kullanarak hasta yakinlarinin; yas, cinsiyet, yakinhk dizeyleri,
egitimi, meslekleri, anestezi deneyimleri, ameliyat tiriine gbre preoperative,
intraoperatif ve postoperatif anksiyete diizeylerini degerlendirmeyi amacladik.
Yontemler: Cerrahi operasyon olacak hastalarin yakinlarina preoperatif, intraoperatif ve
postoperatif; hasta yakinlarinin yasi, cinsiyeti, hasta ile olan yakinlik dizeyleri, egitim
durumlari, meslekleri, anestezi deneyimleri, hastalarinin olacagl ameliyat tirl ve
preoperatif bilgi edinme dizeylerine gore durumsal kaygiyr 6lcmede kullanilan “STAI
FORM TX-1" anket formu doldurtuldu.

Bulgular: Hasta yasl, cinsiyeti, ASA, cerrahi tipi, cerrahi slresi, anestezi sekli, hasta yakini
yasl, hasta yakini cinsiyeti, gecmis anestezi deneyimi, yakinlk derecesi, hasta ile gériisme
sikhgl, egitim durumu ve gelir dizeyine gdre olusturulan herbir grup preoperative,
intraoperative ve postoperative olarak karsilastirildiginda hasta yasi > 74 olan grup ve
hasta yakinlik derecesi anne olan gruplar haricinde tim gruplarda istatistiksel olarak
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anlamli fark mevcuttu (P < ,05). Tum gruplar kendi icinde degerlendirildiginde hasta cinsiyeti acisindan erkek cinsiyet

anksiyete olusturma icin istatistiksel olarak anlamliidi (P <,05).

Sonug: Hastalarin yakinlarinda anksiyeteye sebep olabilecek birden fazla faktérin oldugu gorilmustir. Preoperatif kaygi
durumlariyuksek olan hasta yakinlarinin intraoperatif kaygilarinin arttig|, postoperatif ise preoperatif diizeylerden asagilara

indigi gordlmastar.

Anahtar Kelimeler: Anksiyete, State-Trait Anxiety Inventory (STAI) skalasi, Hasta yakini

INTRODUCTION

Preoperative evaluation is a crucial process for patients
of all ages before undergoing surgery. This assessment
identifies comorbidities prior to the operation, allowing for
the establishment of optimal conditions for anesthesia
during surgery and postoperative care. Additionally, it
provides an opportunity to address abnormalities detected
in laboratory tests of patients unaware of any underlying
conditions. Preoperative evaluation offers insights into the
potential interactions of the patient’s current medications
with anesthetics. Preoperative evaluation also guides the
development of appropriate treatment strategies both
before surgery and during the postoperative hospital stay.
Furthermore, it serves to address preoperative concerns of
patients and their families, thereby alleviating anxiety
disorders to some extent.

Unresolved concerns that could lead to anxiety disorders
may cause significant distress for patients’ families. Such
distress can result in unforeseen complications throughout
the patient’s hospital stay, from preoperative admission to
discharge.? In some cases, heightened anxiety levels in
patients and their families may even increase the patient’s
need for analgesia during hospitalization due to the
underlying condition or the surgical procedure itself.?
Despite the similarities among anxiety, depression,
apprehension, and fear, various surveys have been
conducted to assess these emotional disorders in patients
seeking hospital treatment.*® According to these surveys,
anxiety-related issues are not limited to patients but also
represent challenges for their families and healthcare
providers, who must find ways to address or mitigate these
problems.®

The anxiety levels of patients' families have been
evaluated using the State-Trait Anxiety Inventory (STAI),
developed by Spielberger. The STAI categorizes anxiety into
two dimensions: state anxiety and trait anxiety.” It
comprises two separate scales, each consisting of 20 items.
This inventory is self-administered and straightforward to
apply. In our study, we utilized the state anxiety scale, which
measures situational anxiety. The validity and reliability of
this scale for use in Turkey were established by N. Oner in

1977. Anxiety levels for state anxiety (S-anxiety) are
classified as follows: low anxiety <35 points, moderate
anxiety 36—46 points, and high anxiety >47 points (Table 1).

This study aimed to evaluate the preoperative,
intraoperative, and postoperative anxiety levels of patients'
families whose relatives were undergoing surgery with
anesthesia administration.

METHODS

Study Design

This study aimed to measure and compare the anxiety
levels of patients relatives in the preoperative,
intraoperative, and postoperative periods. Measurements
were taken during premedication in the anesthesia clinic in
the preoperative period, while waiting in the surgical
waiting area during the intraoperative period, and at the
bedside in the postoperative period.

Study Population and Sample

Ethical approval for the study was obtained from the
Atatlrk University, Faculty of Medicine Ethics Committee on
March 25, 2021 (Meeting No. 2, Decision No. 121). The
study population included relatives (aged 18 years and
older) of patients scheduled for elective or emergency
surgical procedures under general or regional anesthesia in
the Department of Anesthesiology and Reanimation
between March 2021 and May 2021. The surgeries spanned
various specialties, including Cardiovascular Surgery,
Neurosurgery, ENT Surgery, General Surgery, Pediatric
Surgery, Orthopedic Surgery, Urologic Surgery, Plastic and
Reconstructive Surgery, Ophthalmic Surgery, and Obstetrics
and Gynecology.

To ensure consistency, each questionnaire was
completed by a single relative of each patient. If multiple
relatives of the same patient completed questionnaires, the
data were excluded. Relatives under 18 years of age or
those who were illiterate were also excluded. All
participants signed informed consent forms, which were
documented. In the postoperative period, all patients were
managed to achieve a Visual Analog Scale (VAS) pain score
of <4.
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Table 1. Spielberger Anxiety State Scale: STAI FORM TX-1

Not at all (1)

Alittle (2) Very much (3) Completely (4)

1 I'm feeling calm.

2 I'm feeling secure.

3 I'm feeling tense at the moment.

4 I'm feeling regretful.

5 I'm feeling peaceful.

6 I’'m not feeling cheerful.

7 | feel worried for what’s waiting for me.
8 I'm feeling rested.

9 At the moment, I’m anxious.

10. I'm feeling comfortable.

11 I'm feeling confident.

12 At the moment, I'm feeling upset.

13 I’'m very angry.

14 I’'m feeling my nerves are very tense.
15 I'm feeling relieved.

16 At this moment, | feel content.

17 At this moment, I’'m nervous.

18 I'm feeling baffled with excitement.
19 I'm joyful.

20 At the moment, I'm in a good mood.

The translated version of the scale in Turkish that was adapted by N. Oner in 1977

The sample size was calculated based on a previous
study by Tasdemir et al.® using G-POWER software, with
preoperative anxiety levels of 40.5 + 12.5 and postoperative
anxiety levels of 38.5+12.0, a sample of 297 patient-relative
pairs was determined to achieve 95% confidence and 80%
power to detect a meaningful difference of 2 points.

A total of 312 patients were initially enrolled. However,
4 were excluded due to illiteracy, 2 were under 18 years of

age, and 2 others were excluded because their relationship
to the patient was at a friendship level. Data from 304
patients were ultimately analyzed.

Data Collection Tools

Patient relatives were asked to complete questionnaires
during three visits. The first questionnaire was administered
in the preoperative period outside the examination room
after premedication and consultation in the anesthesia
clinicc. The second was administered during the
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intraoperative period, 10 minutes after the patient entered
the operating room, in the waiting area. The third was
completed in the postoperative period, 2 hours after the
patient was transferred to their hospital bed from the
operating room.

The questionnaires consisted of five sections:

1. Section 1: Demographic details of the patient, date of
form completion, ASA score, clinical ward, diagnosis, type of
surgery, duration of surgery, consent status, and planned
anesthesia method.

2. Section 2: Demographic details of the patient’s relative,
including gender, relationship to the patient, frequency of
interaction with the patient, education level, occupation,
income status, and previous anesthesia experience.

3. Section 3: Preoperative STAI form.

4. Section 4: Intraoperative STAI form.

5. Section 5: Postoperative STAI form.

In the preoperative period, relatives completed sections
1 and 2 along with the preoperative STAI form. During
surgery, they filled out only the intraoperative STAI form. In
the postoperative period, the relatives completed the
postoperative STAI form during bedside visits.

Statistical Analysis

Data were analyzed using SPSS version 20. Numerical
data (IBM Corp., Armonk, NY, USA) were presented as mean
+ standard deviation, while categorical data were
summarized as counts (n).
e For comparisons between two independent groups, the
Independent Samples t-test was used if normality
assumptions were met; otherwise, the Mann-Whitney U
test was applied.
e For comparisons among more than two independent
groups, ANOVA was used for normally distributed data, and
the Kruskal-Wallis test for non-normally distributed data.
Post-hoc analyses for ANOVA employed the Tukey test (for
homogeneous variances) or Tamhane's T2 test (for non-
homogeneous variances). Post-hoc tests for the Kruskal-
Wallis test used the Kruskal-Wallis 1-way ANOVA (k
samples) method.
e For dependent groups with repeated measures,
Repeated Measures ANOVA was used for normally
distributed data, and the Friedman test for non-normally
distributed data. Post-hoc tests for Repeated Measures
ANOVA used the Tukey or Tamhane's T2 tests based on
variance homogeneity. Post-hoc analyses following the
Friedman test utilized the Friedman 2-way ANOVA by ranks
(k samples) method.

A p-value of <.05 was considered statistically significant.

RESULTS

The demographic data of 304 patients and their
relatives, along with STAlI form responses during the
preoperative, intraoperative, and postoperative periods,
were recorded and statistically compared.

Anxiety Scores Based on Patient Age:

e For patients aged 0—18 years, there was a statistically
significant  difference in anxiety scores between
preoperative and postoperative, and intraoperative and
postoperative periods in favor of the preoperative and
intraoperative groups (P < .05). For patients aged 18-65
years, a statistically significant difference was observed
across all groups (P < .05). For patients aged 65—74 years, a
statistically significant difference was found between
preoperative and intraoperative, and postoperative and
intraoperative periods in favor of the intraoperative group
(P < .05). For patients older than 74 years, no statistically
significant difference was found among the groups (P > .05)
(Table 2).

Anxiety Scores Based on Patient Gender

e For male patients, there was a statistically significant
difference between preoperative and intraoperative, and
postoperative and intraoperative periods in favor of the
intraoperative group (P < .05). For female patients, a
statistically significant difference was observed across all
groups (P < .05) (Table 2).

Anxiety Scores Based on ASA Classification

e For ASA | patients, a statistically significant difference
was observed across all groups (P < .05). For ASA |l and IlI
patients, a statistically significant difference was found
between  preoperative and  intraoperative, and
postoperative and intraoperative periods in favor of the
intraoperative group (P < .05) (Table 2).

Anxiety Scores Based on Surgery Type

e For emergency surgeries, there was a statistically
significant  difference  between preoperative and
postoperative anxiety scores in favor of the preoperative
group (P < .05). For elective surgeries, a statistically
significant difference was observed across all groups (P <
.05) (Table 3).

Anxiety Scores Based on Surgery Duration

e Forsurgeries lasting 0-30 minutes and 30-60 minutes,
a statistically significant difference was observed between
preoperative and postoperative anxiety scores in the
preoperative group, and between intraoperative and
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Table 2. Patient relative anxiety scores according to patient age, gender and ASA classification

Patients' age n Preoperative Intraoperative Postoperative P
(number) Group Group Group

0-18 22 44.77+8.80° 48.64+11.94° 37+9.48 <.001

18-65 215 39.26+10.27 43.59410.94° 36.86+10.02 <.001

65-74 46 38.46+8.68 47.5+10.73° 37.4149.77 <.001

>74 21 39+7.60 43.04+10.13° 36.04+8.79 .239

Gender

Male 132 39.47+8.85 46.48+10.10° 38.4+9.56 <.001

Female 172 39.55+£10.59 42.99+11.49° 35.75+9.89 <.001

ASA

I 143 40.35+10.04 45.08+11.04° 36.7249.79 <.001

-1 161 38.78+9.66 44,01+11.03° 37.06+9.88 <.001

Values are given as mean + SD and n (number)
aSignificant difference between intraoperative and other groups

bSignificant difference between preoperative and postoperative groups

postoperative scores in the intraoperative group (P <
.05). For surgeries lasting 60—90 minutes, 90—-120 minutes,
and over 120 minutes, a statistically significant difference
was observed between preoperative and intraoperative,
and postoperative and intraoperative periods in favor of the
intraoperative group (P < .05) (Table 3).

Anxiety Scores Based on Anesthesia Type:

e For patients under general anesthesia, a statistically
significant difference was observed across all groups (P <
.05). For patients under regional anesthesia, a statistically
significant difference was found between preoperative and
intraoperative anxiety scores in favor of the intraoperative
group (P < .05) (Table 3).

Anxiety Scores Based on Relative Age:

e For relatives aged 18-30 and 30-50 vyears, a
statistically significant difference was observed across all
groups (P < .05). For relatives older than 50 years, a
statistically significant difference was observed between
preoperative and intraoperative anxiety scores in favor of
the intraoperative group (P < .05) (Table 4).

Anxiety Scores Based on Relative Gender:

e For male relatives, there was a statistically significant
difference between preoperative and intraoperative, and
postoperative and intraoperative periods in favor of the
intraoperative group (P < .05). For female relatives, a
statistically significant difference was found between

preoperative and postoperative scores in favor of the
preoperative group, and between intraoperative and
postoperative scores in favor of the intraoperative group (P
<.05) (Table 4).

Anxiety Scores Based on Anesthesia Experience:

e Regardless of whether the relative had prior
anesthesia experience, a statistically significant difference
was observed across all groups (P < .05) (Table 4).

Anxiety Scores Based on Relationship to the Patient:

e For spouses and other relatives, a statistically
significant difference was observed between preoperative
and intraoperative, and postoperative and intraoperative
periods in favor of the intraoperative group (P < .05). For
fathers, a statistically significant difference was found
between postoperative and intraoperative periods in favor
of the intraoperative group (P < .05). For children, a
statistically significant difference was observed across all
groups (P < .05). For mothers, no statistically significant
difference was found among the groups (P > .05) (Table 5).

Anxiety Scores Based on Frequency of Interaction with
the Patient:

e For relatives who interacted with the patient daily, a
statistically significant difference was observed across all
groups (P < .05). For relatives who interacted weekly, a
statistically significant difference was found between
preoperative and intraoperative, and postoperative and
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Table 3. Relative anxiety scores according to surgery type, surgical duration and anesthesia type

Surgery type n Preoperative Intraoperative Postoperative P
(number) Group Group Group
Urgent 13 32.15+6.34 33.08+8.92 ¢ 29.92+4.87 <.001
Elective 291 39.85+9.86 45.02+10.85° 37.2149.87 <.001
Surgical Duration
(minute)
0-30 20 45.75+5.69 ¢ 44.6049.41° 36.85+10.97 <.001
30-60 77 41.40+10.34 43.03+8.69 ° 37.30+9.91 <.001
60-90 36 39.42+8.77 43.97+10.77® 33.81+9.21 <.001
90-120 80 37.04+9.55 42.41+11.20° 36.949.99 <.001
>120 91 38.77+10.10 47.80+12.45° 37.849.54 <.001
Anesthesia type
General 272 39.31+9.91 44.42+11.13 36.68+9.74 <.001
Regional 32 41.2849.38 45.25+10.28 38.75+10.42 .035
Table 4. Anxiety scores according to patient relatives' age, gender end anesthesia experience
Relatives' age n Preoperative Intraoperative Postoperative P
(number) Group Group Group
18-30 120 38.74+10.97 43.13+11.07° 36.45+9.99 <.001
30-50 161 39.61+9.84 45.19+11.04° 36.47+9.25 <.001
>50 23 42.9146.11 46.96+10.26° 42.30+11.51 <.001
Gender
Male 207 38.72+9.81 44,9+10.9° 37.20+9.69 <.001
Female 97 41.2249.78 43.68+11.32° 36.26+10.12 <.001
Anesthesia experience
No 185 39.76+10.27 44.41+11.21° 37.23+10.14 <.001
Yes 119 39.13+9.19 44.66+10.78 ° 36.39+9.33 <.001
Values are given as mean + SD and n (number)

a Significant difference between intraoperative and other groups
b Significant difference between intraoperative and postoperative groups
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Table 5. Patient relative anxiety scores according to degree of closeness and frequency of occurrence

Degree of closeness n Preoperative Intraoperative Postoperative P
(number) Group Group Group

Spouse 62 37.92+10.01 43.94+10.87 ® 36.13+9.69 <.001
Mother 11 47.18+10.48 45.2749.21 36.82+8.35 148
Father 18 44.33+9.59 47.06+12.59° 37.28+9.25 <.001
Child 150 39.3349.20 44.51+11.34° 37.25+10.28 <.001
Other 63 38.81+10.46 44.22+10.47° 36.75+9.46 <.001
Frequency of occurrence

All days 239 39.41+10.04 43.46+£10.95° 36.84+10.27 <.001
Once a week 43 38.30+7.16 46.30+10.96 ° 35.63+8.12 <.001
Once a mount 22 43.09+11.86 52.41+48.51° 40.05+7.09 <.001

Values are given as mean + SD and n (number)
a Significant difference between intraoperative and other groups

b Significant difference between intraoperative and postoperative groups

Table 6. Anxiety scores according to the education level of the patient's relative and relative income

n Preoperative Intraoperative Postoperative P

Education level (number) Group Group Group

Elementary School 39 42.03+7.83° 45.44+11.23° 37.21£9.94 <.001
Middle School 43 42+9.58 49.4249.29° 40.63£8.79 <.001
High School 97 39.72+9.92 44.25+10.57 ° 37.4619.56 <.001
University 125 37.72+10.19 42.74+11.45° 35.09+10 <.001
Relative income (Turkish Lira)

0-5k 177 40.114£9.19 44.97+10.78 ¢ 38.11+£9.62 <.001
5k-10k 110 38.25+£10.51 43.43+11.22° 35.16+£10.02 <.001
>10k 17 41.59+11.76 46.76+12.34° 35.5319.26 <.001

Values are given as mean * SD and n (number)

a Significant difference between pre-intraoperative and postoperative groups

b Significant difference between intraoperative and other groups

¢ Significant difference between intraoperative and postoperative groups

intraoperative periods in favor of the intraoperative
group (P < .05). For relatives who interacted monthly, a
statistically significant difference was found between
postoperative and intraoperative periods in favor of the
intraoperative group (P < .05) (Table 5).

Anxiety Scores Based on Education Level:

e For relatives with primary school education, a
statistically significant difference was found between
postoperative and intraoperative periods in favor of the
intraoperative group (P < .05). For relatives with middle

school or university education, a statistically significant
difference was observed between preoperative and
intraoperative, and postoperative and intraoperative
periods in favor of the intraoperative group (P < .05). For
relatives with high school education, a statistically
significant difference was observed across all groups (P <
.05) (Table 6).

Anxiety Scores Based on Income Level:

e Forrelatives with low or middle income, a statistically
significant difference was observed across all groups (P <
.05). For relatives with high income, a statistically significant
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difference  was found between postoperative and
intraoperative periods in favor of the intraoperative group
(P < .05) (Table 6).

DISCUSSION

Preoperative evaluation is a mandatory procedure for
patients undergoing surgery, aimed at mitigating potential
anxiety disorders in patients and their relatives as much as
possible.!

Any thought that could induce distress during the
patient’s treatment may trigger anxiety in their relatives,
potentially leading to undesirable complications throughout
the hospitalization, from admission to discharge.?

In our study, we evaluated the anxiety levels experienced
by relatives of patients undergoing anesthesia and surgery.
Most studies in the literature focus on assessing anxiety
levels in patients. However, studies investigating the anxiety
levels of patient relatives are limited.

When examining the patient’s age, our study found that
relatives were most concerned about patients under 18
years old in preoperative, intraoperative, and postoperative
periods. Anxiety scores for patients younger than 74 years
increased intraoperatively and were lowest postoperatively.
For patients older than 74 years, relatives exhibited nearly
similar anxiety scores in all three periods. Lim et al.? found
anxiety scores around 60 for relatives of patients older than
70 years scheduled for surgery, while our study reported
scores around 43 for the >74 age group. In contrast to our
findings, Kaytanci®® observed higher anxiety levels among
relatives of elderly patients. Cagiran'* did not find any
significant difference in anxiety scores among relatives of
pediatric patients, but their study focused on patients under
12 years old. In our study, anxiety scores decreased as
patient age increased.

Regarding patient gender, relatives expressed higher
anxiety levels for male patients. For both genders,
intraoperative anxiety scores were higher than preoperative
and postoperative scores. Cagiran'! also reported similar
anxiety levels among patient relatives for both genders.

Examining ASA classification, there was no significant
difference in anxiety scores between ASA | and ASA II-lI
groups  during  preoperative, intraoperative,  or
postoperative periods. However, intraoperative anxiety
scores were significantly higher in both groups. Contrary to
our findings, Mingirt? observed that anxiety increased as
ASA classification increased.

In terms of emergency versus elective surgery, our study
revealed that relatives had higher anxiety scores for elective
cases during all periods compared to emergency cases. This
might be due to relatives of emergency cases already
experiencing high anxiety levels upon hospital admission, or
the longer waiting periods for elective cases. Latif et al.?®, in
contrast, found higher anxiety levels in emergency cases,
though their study focused on patients” anxiety rather than
their relatives.

For surgery duration, our study observed that shorter
surgeries were associated with higher anxiety levels among
relatives. Intraoperative anxiety scores were consistently
higher across all surgery durations. No similar studies on
surgical duration and relative anxiety were found in the
literature.™

Regarding the type of anesthesia, relatives of patients
undergoing regional anesthesia exhibited slightly higher,
though not statistically significant, anxiety scores compared
to those undergoing general anesthesia. Similarly, Jansen et
al.’® reported higher anxiety scores for local anesthesia.

When analyzing relatives’ age groups, intraoperative
anxiety scores were higher than preoperative and
postoperative scores across all age groups. Anxiety levels
increased as relatives’ age increased. No studies in the
literature have directly assessed the correlation between
relatives’ age and anxiety regarding their patients’ surgery.
However, Tiredi'® found that anxiety levels increased with
relatives’ age in a study involving ICU patients, consistent
with our findings.

In terms of gender, male relatives exhibited higher
intraoperative and postoperative anxiety scores, while
female relatives had higher preoperative scores. No
literature was found regarding the impact of gender on
relatives’ anxiety scores. However, Tasdemir et al.® found
that female patients exhibited higher preoperative and
postoperative anxiety scores, aligning with our findings
preoperatively but differing postoperatively.

Relatives with previous anesthesia experience exhibited
lower preoperative anxiety scores compared to those
without experience, though intraoperative scores remained
high for both groups. Xavier et al.” found higher anxiety
scores in parents without prior anesthesia or surgical
experience, differing from our findings.

Regarding the relationship to the patient, mothers had
the highest preoperative anxiety scores, while fathers had
the highest intraoperative scores. Across all relationships,
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intraoperative anxiety scores were higher than preoperative
and postoperative scores. Tiredi® similarly observed high
anxiety levels among ICU patients’ parents.

The frequency of patient-relative interaction also
influenced anxiety levels; less frequent interaction
correlated with higher anxiety scores. Across all interaction
frequencies, intraoperative anxiety scores were highest. No
related studies were found in the literature.

Concerning education level, anxiety scores decreased as
the education level of relatives increased. Intraoperative
anxiety scores were higher than preoperative and
postoperative scores across all educational levels. In
contrast, Cagiran'! reported that higher education levels
were associated with increased anxiety scores among
mothers of pediatric patients.

Finally, income level influenced anxiety differently across
periods. Preoperative and intraoperative anxiety scores
increased with higher income, whereas postoperative
anxiety scores decreased. Similar findings were reported by
Cagiran et al.'* and Alacacioglu et al.*®, who found that
higher income levels correlated with increased preoperative
anxiety but decreased postoperative anxiety.

CONCLUSION

Although the necessity of surgery is a well-known cause
of anxiety, our study highlighted various factors influencing
the severity, progression, and development of anxiety
among patient relatives. These factors included the
patient’s age, gender, surgery type and duration, anesthesia
method, ASA classification, and the relatives’ demographics,
socio-cultural background, and relationship to the patient.

Despite the multifactorial nature of anxiety, our findings,
consistent with previous studies, indicate a decreasing
trend in anxiety levels among patient relatives as the
surgical process progresses. Given the complex etiology of
anxiety, further research is needed to gain deeper insights
and improve patient-relative support during the
perioperative period.
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Rotem Rehberliginde Kanama Yonetimi

Rotem Guided Bleeding Management

0z

Rotasyonel tromboelastometri (ROTEM), ¢esitli klinik ortamlarda tam kanin viskoelastik
profillerinin degerlendirilmesini saglar. ROTEM kilavuzlugunda kanama yonetimi, hasta
kan yonetiminin (HKY) temel bir pargasi haline gelmistir. ROTEM kilavuzlugunda HKY;
kanamayi, transflizyon gereksinimlerini, komplikasyon oranlarini ve saglk bakim
maliyetlerini azaltmada etkili oldugu gosterilmistir. Birka¢ randomize kontrollG ¢alisma
ve meta-analiz, kanayan hastalarda ROTEM rehberliginin; peroperatif morbidite ve
mortaliteyi iyilestirdigine dair kanit saglamistir. Sik goérilen kanama senaryolari
Uzerinden ROTEM sonuglari ve bu sonuclara gére yapilacak hemostatik midahaleler
tartisiimistir.

Anahtar Kelimeler: Viskoelastik testler, rotasyonel tromboelastometri, post-partum
kanama, post-travmatik kanama, kardiyovaskiiler cerrahi hastasinda kanama,
transflizyon yonetimi

ABSTRACT

Rotational thromboelastometry (ROTEM) enables the assessment of viscoelastic profiles of
whole blood in a variety of clinical settings. ROTEM-guided bleeding management has
become an essential part of patient blood management (PBM). ROTEM-guided PBM (Patient
Blood Management) has been shown to be effective in reducing bleeding, transfusion
requirements, complication rates, and healthcare costs. Several randomized controlled trials
and meta-analyses have provided evidence that ROTEM guidance improves perioperative
morbidity and mortality in bleeding patients. ROTEM results and the corresponding
hemostatic interventions for common bleeding scenarios are discussed.

Keywords: Viscoelastic Tests, Rotational thromboelastometry, Post-partum bleeding, Post-
traumatic bleeding, Bleeding in cardiovascular surgery patients, Transfusion management

GIRIS

ROTEM rehberliginde kanama yonetimi, Hasta kan yonetiminin (HKY) temel bir
parcasidir.! Kanamanin tedavisi kanamayi durdurmaktir. Fakat kanama genellikle kolayca
gorilebilen ve hizlica durdurulabilecek vaskiler bir yapidan kaynaklanmaz. Anestezistlerin
temel hedefi ise bu sire zarfinda hemodinamiyi korumak ve gereksiz transflizyonlari
onleyerek transfiizyon kaynakli mortalite ve morbiditeleri énlemektir. Yapilan calismalar
profilaktik veya uygunsuz yapilan kan transfizyonun kanamayi 6nlemedigini tam tersine
mortalite dahil olmak tizere daha kéti sonuclarla iliskili oldugunu géstermislerdir.?® Khan ve
arkadaslari tarafindan 2014 yilinda yapilan ¢cok merkezli bir calismada transflizyonla iliskili
mortalitenin %66’si, transflizyonla iliskili akut akciger hasari (TRALI), transflzyonla iliskili
dolasim asiri yiklenmesi (TACO) ve hastane kaynakh enfeksiyonlarla birlikte transflizyonla
iliskili immunmodiilasyona (TRIM) dayandirmaktadir.® Bu calismadan da anlasilacagi tizere
kanayan hastalardaki mortaliteyi kanama durdurulduktan sonra belirleyen faktorin
transfiize edilen kan ve kan Grinl miktarinin belirledigidir.
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Klasik oran bazli vyapilan transflzyonlar ise
koagllopatiyi dizeltmez ve siddetli kanamasi olan
hastalarda mortaliteyi azaltmaz.”® Oran bazli transfiizyon
disindluyorsa bunun  kanamayr  durdurmayacagi
bilinmelidir. Kanamanin nedenini belirlemek ve kanamayi
durdurmak icin yapilacak hemostatik mudahaleye kadar
zaman kazanmak igin kullanilabilir. Winearls ve arkadaslari
tarafindan 2016 yilinda yapilan reviewde bazi merkezlerin
oran bazh transfizyon ile hedefe yonelik transflizyonu
hibrit sekilde kullandigini gdstermistir.’ Clnki siddetli
kanamada zaman c¢ok kiymetlidir. Yapilan calismalar
standart laboratuvar koagllasyon testlerinin tahmini
sonug slresini 30 ile 90 dakika arasi olarak belirlemistir
buda kanayan hastada klinik kararlara rehberlik etmek igin
cok uzundur.?**? Viskoelastik yontemler 10 ile 15 dakika
icinde sonu¢ verir.®* Viskoelastik yontemler pihti
baslangicindan sonraki 5. ve 10. dakikadaki prhtinin mm
cinsinden genligini gostererek kanayan hasta yonetiminde
dogru bir rehberlik saglar. Ayrica Viskoelastik yontemlerde
maksimum pihti sertligi (Maximum Clot Firmness-MCF),
plazma fibrinojen konsantrasyonu ve trombosit sayisi ile
cok iyi korelasyon gosterir.®® Viskoelastik yontemler
yalnizca zaman agisindan degil, ayni zamanda cesitli klinik
ortamlarda kanamanin nedenini ve transfliizyon ihtiyacini
belirleme acisindan da standart laboratuvar testlerinden
Ustindir.2*® Viskoelastik yontemler kilavuzlugunda HKY;
kanamayi, transflzyon gereksinimlerini, komplikasyon
oranlarini ve saglk bakim maliyetlerini azaltmada etkili
oldugu gosterilmistir. Fakat Dias ve arkadaslarinin 2024
yilinda yayinlamis olduklari meta analizde ROTEM’in her ne
kadar ES, TDP ve Trombosit transflizyonunu azalttigini
gbstermis olsa da; hastalarin re-operasyon, hastanede
kalis siresi veya mortalite oranlari acisindan fark
gdzlenmemistir.t’

Viskoelastik  testler, tromboelastografi (TEG) ve
rotasyonel tromboelastometri (ROTEM) olmak UGzere ikiye
ayrilir. En sik kullanilan teknik rotasyonel
tromboelastometri teknigidir. Birkac randomize kontrolli
calisma ve meta-analiz, kanayan hastalarda ROTEM
rehberliginin; peroperatif morbidite ve mortaliteyi
azalttigina dair kanit saglamistir.®®2° ROTEM kilavuzlu
algoritmalar, perioperatif kanama yonetiminde
kisisellestirilmis yaklasimi uygular.

KOAGULASYON

Vaskuler yaralanma bdlgesinde olusan endotel hasari
normalde kan ile temasi olmayan subendotelyal yapilarin
ortaya cikmasina sebep olur. Bu subendotelyal yapilar
trombositleri aktive eder.?’ Aktive olan trombositler
subendotelyal matrikse yapisir ve birikmeye baslarlar.
Trombosit birikimi ve subendotelyal dokudan salinan doku

faktort koagllasyon kaskadini uyarir. Olusan trombin
fibrinojeni fibrine dénusturdr. Fibrin trombosit tikacini
glglendirir. Pihtilasmanin sonlandiriimasi ve fibrinolitik
sistem tarafindan pihtinin uzaklastirilmasi ile doku yeniden
sekillenerek koagllasyon tamamlanir. Ancak, kanama
yonetimini saglamaya calistigimiz hastalarda, temelde
fibrinolitik sistemi antifibrinolitik ilaclarla baskilamaya
calisiyoruz; clnkl olusan pihti patolojik degildir. Birgok
calisma transflzyon riski tasiyan kanamalarda ilk basamak
tedavi olarak antifibrinolitik ila¢g olan traneksamik asidi
dnermektedir (Sekil 1).2%2* CRASH-2 randomize kontroll
calisma: 40 Ulke 274 hastaneden toplanan 20211 travma
hastasindan elde edilen veriler sonucunda kanamall
travma hastalarinda traneksamik asidin mortaliteyi
azalttigini géstermistir.?

ROTEM

Kanama; kardiyopulmoner bypass, travma, post partum
kanama, karaciger nakli gibi bircok nedenden
kaynaklanabilir. ROTEM kanamali hastanin takibinde hizli
tani ve tedavi imkani sunmaktadir.

ROTEM calisma teknigi olarak hastadan alinan sitratli
bir kan 6rneginde salinimli bir pimin sabit dénme kuvvetine
maruz kalan tek kullanimlik kapta 37°C'ye kadar isitarak
Olctimlere baslar. Pimin dénme hizina gére cihaz bir grafik
cizer. lIsik kaynagindan gelen sinlar, pim tarafindan
fotodedektore yansitilir. Pihti olusmaya baslar ve giderek
sertlesirse pim daha yavas déner ve buda grafige yansir. Bu
basit yontem sayesinde, farkli reaktiflerle olusturulan
bélmelerde pihti sertlikleri ayri ayri 6lctlebilir. ROTEM
olcimlerinden biri olarak INTEM testinde reaktif olarak
bulunan ellagik asit pihtilasma kaskadindaki intrensek
yolagl aktive eder ve olusan pihti ve pihtinin karakteristik
ozellikleriyle cizilen grafik intrensek yolagl temsil eder.
INTEM’deki uzamalar intrensek yolak (F12-F11-F9-F8),
ortak yolak (F10-F5-F2-F1) ve trombosit eksikliklerini
yansitabilir.?> EXTEM testinde reaktif olarak bulunan doku
faktort pihtilasma kaskadindaki extrensek yolagl aktive
eder ve olusan pihti extrensek yolagl temsil eder.
EXTEM’deki uzamalar extrensek yolak (F7), ortak yolak
(F10-F5-F2-F1) ve trombosit eksikliklerini yansitabilir.?
FIBTEM testinde reaktif olarak bulunan sitakalasin D
trombositlerin mikrofilamentlerine inhibitor etkilidir buda
trombosit aracili pihtilasmayi 6nler ve sonug olarak pihti
fibrinojen aktivitesi ile olusur ve fibrinojen aktivitesini
yansitir, APTEM testinde reaktif olarak eklenen aprotinin
plazmini inhibe ederek pihti genliginin azalmasinin
sebebini fibrinoliz olup olmadigini anlamamizi saglayabilir,
HEPTEM’de reaktif olarak heparinaz enzimi bulunur buda
kan ornegindeki bulunan heparini parcalar ve hastanin
heparinsiz kan oérnegindeki pihti olusumunu inceleme
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imkanisunar. Bu test ile kanamanin sebebinin heparin olup
olmadigi anlasilabilir veya vyuksek heparinden dolayi
kanama nedeni analiz edilemeyen hastalardan alinan kan
ornegindeki heparin heparinaz ile yikilarak heparinsiz bir
numunenin sonuglari gérilebilir .13

ROTEM PARAMETRELERI

Temel ¢alisma prensibi tam kan dolu bir kaba dénen bir
pim vasitasiyla pihtinin karakterinin analiz edilmesini
saglar. Pihti kalinlastikca pimin donis hizini azaltir buda
fotodedektor vasitasiyla grafigi yansir.

Clotting Time (CT): Pihtilasma zamani denilebilir.
Olusan pihtinin sertliginin 2 mm oluncaya kadar gegen
saniye cinsinden suredir (Sekil 1).26

Clot Formation Time (CFT): Olusan pihtinin 2 mm’den
20 mm’ye kadar gecen saniye cinsinden slre olarak
tanimlanir (Sekil 1).%°

A5: 5. Dakikadaki pihtinin genliginin  mm olarak
ifadesidir (Sekil 1). ®

A10: 10. Dakikadaki pihtinin genliginin mm olarak
ifadesidir (Sekil 1).%¢

Maximal Clot Formation (MCF): Olusan pihtinin
maksimum genligini mm olarak ifade etmektedir (Sekil 1).2°

Lysis 30. Dakika (LI30): Maksimum pihti genliginin 30.
dakikada ylzde kacinin antifibrinolitik sistem tarafindan
yikildiginin yiizdelik olarak ifadesidir (Sekil 1).%°

Lysis 60. Dakika (LI60): Maksimum pihti genliginin 60.
dakikada ylzde kacinin antifibrinolitik sistem tarafindan
yikildiginin yizdelik olarak ifadesidir.?®

Maximal Lysis (ML): Olusan maksimum pihtinin
genliginin  pithti yikildiktan sonraki genligine oraninin
yizdelik olarak ifadesidir (Sekil 1).%

-
o
o

@
[=}

Amplitid (mm)
c 8 8 3

o 10 20 30 40 ’ 50
Zaman (dk)

Sekil 1. Ornek bir ROTEM c¢izimi

CT: Clotting Time (pthtilasma zamani), CFT: Clot Formation Time
(pthti olusum zamani), A5: 5. dakikadaki pihti amplitidd, A10:
10.dakikadaki pihti amplitidt, MCF: Maximal Clot Formation (olusan
maksimum pihti amplittidad), LI30: Lysis 30. Dakika, ML: Maximal Lysis

ROTEM SONUGLARININ YORUMLANMASI
ROTEM sonuglarinin yorumlanirken belli algoritmalara
uyulmasi gereksiz transfiizyonlari dnleyecektir.®® ilk olarak

EXTEM A5<35mm

H

i A

KARDIYOVASKULER POSTPARTUM TRAVMA
CERRAHI HASTASINDA KANAMA HASTASI
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Sekil 2. EXTEM’in analizi
A5: 5.dakikadaki pithti amplitidd, LI60: Lysis 60. Dakika

EXTEM A5<35mm
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KARDiIYOVASKULER POSTPARTUM TRAVMA
CERRAHI HASTASINDA KANAMA HASTASI
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Sekil 3. Hipofibrinojenemide tedavi hedeflerimiz
A5: 5.dakikadaki pthti amplittdi

hastada kanamanin olup olmadigi, eger kanama varsa bu
kanama hastanin tolere edebilecegi kanama miktarinin
Gzerine c¢ikip ctkmadigl, kanama miktarinin kan ve Grlnleri
icin transflzyon ihtiyaci olusturup olusturmadigina
bakilmalidir.  Potansiyel olarak transflizyon ihtiyaci
olabilecek kanamada ilk olarak fibrinoliz yénetimine
odaklanilmahdir. Kardiyovaskiler cerrahiler 6zelinde
degerlendirilirse antikoagilasyonun tersine cevrilmesinin
yeterli olup olmadigina bakilmalidir. Sonrasinda olusan
pthtinin  sertliginin  yonetimine odaklanilmalidir. Yani
kanamasli olan bir hastada spesifik bir nedenimiz yok ise
vicudun yaptigl dogal pihtinin fibrinolitikler tarafindan
yikiip  yikilmadigina  bakilmalidir.  Gerek  goérillrse
antifibrinolitikler ile midahale edilmelidir. Olusan dogal
pthtinin  6zelliklerine odaklaniimalidir. ROTEM olusan
pthtidaki trombosit ve fibrinojenin etkilerini ayri ayri
gbsterebilmektedir.

EXTEM A5 (5. dakikadaki pihti sertligi) 35 mm’nin
altindaysa hipokoagulobiliteden bahsedilebilir ve bu
hastada EXTEM ML (maximum lysis) kardiyovaskuiler
cerrahi hastasi igin %15 ve Uzeri ise, post-partum
kanamalarda %10 ve Uzeri ise, travma hastasinda %5 ve
Uzeri ise 15-25 mg/kg da traneksamik asit endikasyonu
bulunmaktadir. Bu senaryolarda temel kanama sebebi
fibrinolitik sistemin asiri aktivasyonudur.®® Fibrinolitik
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Tablo 1. FIBTEM rehberliginde fibrinojen replasmani

FIBTEM A5'de veya Al0’da hedeflenen artis miktari | Replase edilmesi | 80 kg Eriskin hasta icin replase
(istenilen FIBTEM A5-A10 genligi ile mevcut FIBTEM A5- | gereken fibrinojen | edilmesi  gereken fibrinojen
A10- genliginin farki) miktari miktari

2 mm 12,5 mg/kg 1lgr

4 mm 25 mg/kg 2gr

6 mm 37,5 mg/kg 3gr

8 mm 50 mg/kg 4gr

10 mm 62,5 mg/kg 5gr

| EXTEM A5<35mm

) | [[BTEM A5 NORMAL | w—) ‘ TROMBOSITOPENI veya TROMBASTENI

Sekil 4. Trombosit fonksiyon bozukluklarinin taninmasi
AS5: 5.dakikadaki pihti amplitadd

- INTEM CT/HEPTEM CT
INTEM CT>240sn

— | 1.25°DEN BUYUK

| ) | R ANINA BAK —

L— | 1.25°DEN KUCQUK

= | PROTAMIN SULFAT
VER

_ ‘TDPVER

Sekil 5. INTEM'in analizi
CT: Clotting Time (pthtilasma zamani)

sistemin traneksamik asit ile &nlenmesi hastadaki
kanamanin azalmasina sebep olacaktir (Sekil 2). Ayrica
FIBTEM hiperfibrinolizis tanisinda sensitif ve spesifiktir.?”
FIBTEM CT"1n 600 sn (izerinde olmasi da ve FIBTEM ML %10
ve (zeri ise yine hastada hiperfibrinolizis tanisi konulup
traneksamik asit verilebilir.!* EXTEM ML %15 lzerinde ve
APTEM ML %0-5 arasinda ise hiperfibrinolizis tanisi
kesinlesir.'®

Kanayan hasta kardiyovaskiler cerrahi hastasi ise
heparin fazlaligindan dolayi kaniyor olabilir 6ncelikle basit
bir test olan ACT (Active Clotting Time) bakilmalidir. ACT
degeri bazal ACT den yiiksek ise ve INTEM CT’nin HEPTEM
CT’ye oraninin 1,25 ve Uzerinde ise 0,3-0,5 mg/kg’dan
protamin stlfat yapiimalidir ve sonrasinda kontrol ROTEM
ve ACT bakilmahdir.

Kanayan hastada bakilan ROTEM sonucunda EXTEM A5
sonucu 35 mm’nin altindaysa ve FIBTEM A5 pihti sertligi 9
mm’nin altindaysa; travma ve kardiyovaskiler cerrahi
hastasinda kanama sebebinin fibrin polimerizasyon
bozuklugundan kaynaklandigi dastnulebilir ve hastaya
fibrinojen konsantresi verilmesi dnerilir. Hedef FIBTEM A5

seviyesi 12 mm’dir. Eger bu senaryo postpartum hemoraji
hastasinda ise FIBTEM A5 12 mm’nin altindaysa fibrinojen
konsantresi endikasyonu bulunur ve hedef FIBTEM A5
degeri 16 mm’dir (Sekil 3). Hastalara ne kadar fibrinojen
vermemiz gerektigini Tablo 1 de aciklanmistir.t3

Eger kanayan hastamizda sebep olarak olusan pihtinin
antifibrinolitik sistem tarafindan yikiimasi degil ve pihtinin
ozelliklerine bakildiginda fibrinojen yetersiz degil ise
pthtinin diger bileseni olan trombosite odaklaniimahdir.
EXTEM A5 sonucu 35 mm’nin altinda ve FIBTEM A5 normal
ise  kanamanin sebebi trombositlerin sayica veya
fonksiyonel olarak yetersiz olmasi olabilir (Sekil 4). Hastaya
10-15 mg/kg’dan trombosit konsantresi  verilmesi
onerilmektedir. Trombositopeni icin standart hemogram
analizi dusUnulebilir. Eger trombasteni icin ileri tani
disiniliyorsa TRAPTEM veya ADPTEM disiindlebilir .3

Eger hastada EXTEM CT 80 saniyenin Uzerindeyse
pthtilasma faktor eksikligi sebebiyle olusan bir kanama
dustnulebilir ve hastaya 10-15 mg/kg’dan taze donmus
plazma (TDP) veya protrombin kompleks konsantresi (PCC)
verilmelidir. INTEM CT 240 saniyenin (izerinde ise INTEM
CT'In HEPTEM CT’a orani 1,25 ve (zeri ise dolasimdaki fazla
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heparin nedeniyle hasta kaniyordur protamin silfat
verilmelidir eger oran 1.25'in alti ise hasta pihtilasma
faktor eksikliginden kanamaktadir TDP transflzyon
endikasyonu bulunmaktadir.

Kanamasi devam eden hastaya yapilan hemostatik
midahaleden 10-15 dakika sonra tekrar ROTEM
calisilmalidir. ClnklU kanamanin sebebi olarak izole bir
neden bulunamayabilir. Ayrica kontrol ROTEM’de EXTEM
CT 45 saniyenin  altindaysa hiperkoagulobilite
disinidlmelidir hastada tromboz riski mevcuttur dikkat
edilmelidir.?®

ROTEM delta ve sigma icin ayri ayri referans araliklari;
yenidoganlarin, bebeklerin, ¢ocuklarin, ergenlerin ve
yetiskinlerin yani sira peripartum donemdeki hastalar gibi
cesitli populasyonlar icin belirlenmistir.?9-34

ROTEM’IN KISITLILIKLARI

ROTEM’in kisithliklari da bilinmelidir. ROTEM alinan kan
ornegini 37°C’ye getirip calistigi icin hastada hipotermiye
sekonder gelisen bir koagllopati varsa ROTEM bunu tespit
edemez. Von willebrand hastaligi gibi kalitsal kanama
bozuklugu sebebiyle olusan kanamalarida ROTEM
belirleyemez c¢inkd hasar olusan pihtida degildir von
willebrand faktér defektinden dolayl trombositler hasarli
dokuya etki edememektedir> Bu tarz kanama
bozukluklarinda in-vitro vyapilan testlerde anormallik
saptanamaz. in-vitro ortamda pihti olusumu normal
olacaktir fakat bu olusan pihtinin hasarli dokuya
tutunmasini saglayan reseptorlerde problem vardir.

ROTEM trombosit fonksiyon bozuklugunu kismen
gosterebilir, ancak trombosit fonksiyonunu tam anlamiyla
degerlendirmez. ROTEM sadece olusan pihtidaki trombosit
rolint dolayh olarak analiz eder. Trombositopeni veya
trombasteni ayrimini yapamaz. Trombositopeni icin klasik
hemogram analizi dnerilmektedir. Trombasteni ayrimi icin
ise ADPTEM — TRAPTEM 6nerilmektedir.

Viskoelastik testler her kurumda bulunan vyaygin
kullanilan cihazlar degildir. Calismak ve yorumlamak igin
egitim gerektirmektedir.

SONUC

Son olarak ROTEM hastanin kanayip kanamayacagini
ongoremez sadece kanayan hastada nedeni bulmaya
rehberlik edebilir. Kanamayan hastaya ROTEM vyapilip
anormal  bulgulara  midahale  hichir  calismada
onerilmemektedir. Temel kullanim alani kanayan hastadaki
yonetime rehberlik etmek ve gereksiz transflzyonlari
onlemektir.
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The Importance of Nutrition Before and
Following Metabolic/Bariatric Surgery

Metabolik/Bariatrik Cerrahi Oncesinde ve Sonrasinda
Beslenmenin Onemi

ABSTRACT

Obesity is a chronic disease, a global epidemic and among the non-communicable
disease targets which are identified by World Health Organization (WHO). Bariatric
surgery (BS) is one of the treatment approaches used in the fight against obesity. In this
article, it is aimed to present general information about BS, nutritional evaluation before
and after BS, various nutrition-related conditions, and information on how food
supplements and diet phases should be maintained. In addition, factors that should be
taken into consideration in individuals undergoing BS and new approaches in BS are
included. BS has different methods, such as restrictive and malabsorptive methods. The
process before and after BS differs. It is important to evaluate and follow up on an
individual basis in a multidisciplinary way. BS methods may have an effect on the
absorption of nutrients and the food intake may not meet the requirement due to
anatomical changes after surgery. Therefore, food supplements should be given based
on the need. In addition, an individual's diet should progress in stages. Considering the
risk factors of individuals with BS, postoperative body weight loss should be maintained
in the healthiest way. In order to use BS as an effective tool in obesity management, it is
considered necessary to develop solutions for the risk factors carried by the individuals
who constitute the target group for BS, to manage and maintain the process and follow-
up in the most ideal way.

Keywords: Bariatric surgery, obesity, food supplements, weight loss

0z

Obezite, Dinya Saghk Orgiti (DSO) tarafindan tanimlanan bulasici olmayan hastalik
hedefleri arasinda yer alan, kronik bir hastalik ve kiresel bir salgindir. Bariatrik cerrahi
(BC), obeziteyle micadelede kullanilan tedavi yontemlerinden biridir. Bu makalede, BC
ile ilgili genel bilgiler sunulmasinin yani sira, BC 6ncesi ve sonrasi beslenme
degerlendirmesi, beslenmeyle iliskili cesitli durumlar, gida takviyeleri ve diyet evrelerinin
nasil strdurtlmesi gerektigi konularinda bilgi verilmesi amaclanmistir. Ayrica, BC gegiren
bireylerde dikkate alinmasi gereken etkenler ve BC'deki yeni yaklasimlar bu makalede ele
alinmistir. BC'nin kisitlayici ve malabsorptif yontemler gibi farkli yaklasimlari vardir. BC
oncesi ve sonrasl strecler birbirinden farklilik gosterir. Bu sirecte, multidisipliner bir
yaklasimla bireysel bazda degerlendirme ve takip yapilmasi énemli gorilmektedir. BC
yontemleri, besin 6gelerinin emilimini etkileyebilir ve ameliyat sonrasi meydana gelen
anatomik degisiklikler nedeniyle besin alimi, vicudun ihtiyaclarini karsilamayabilir. Bu
ylzden, bireyin gereksinimlerine gore gida takviyeleri verilmelidir. Ayrica bireyin
diyetinin asamalar halinde ilerlemesi gerekmektedir. BC geciren bireylerin risk etkenleri
g6z 6nlnde bulunduruldugunda, ameliyat sonrasi vicut agirligi kaybi en saglkl sekilde
sirdirdlebilmelidir. BC'nin, obezite yonetiminde etkili bir arac olarak kullanilabilmesi icin
BC'nin hedef grubunu olusturan bireylerin tasidig risk etkenlerine yonelik ¢ozimler
gelistirilmesi, ameliyat dncesi, ameliyat sirasi ve ameliyat sonrasindaki slirecin en ideal
sekilde yonetilip strdarilmesi gerektigi distntlmektedir.

Anahtar Kelimeler: Bariatrik cerrahi, obezite, gida takviyeleri, viicut agirhgi kaybi
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INTRODUCTION

Obesity is a risk factor for diseases which are chronic and
a threat at a global level. Also, obesity is amongst the global
non-communicable targets of disease identified by World
Health Organization (WHO). It is stated that in 2015, 107.7
million children and 603.7 million grown-ups across the
world had obesity.! Also, according to the World Obesity
Atlas (2024), the projected increase in the prevalence and
number of overweight adults (BMI >25-30 kg/m?) is 1.39
billion, 1.52 billion, 1.65 billion and 1.77 billion in 2020,
2025, 2030 and 2035, respectively. In addition, the number
of adults with obesity (BMI =30 kg/m?) is 0.81 billion, 1.01
billion, 1.25 billion, and 1.53 billion in 2020, 2025, 2030, and
2035, respectively. The proportion of adults worldwide who
are overweight or obese is expected to increase from 42%
in 2020 to 54% in 2035.” There are various treatment
methods (diet intervention, exercise, surgery, etc.) for
obesity, which is a chronic, multifactorial and complex
disease. Bariatric surgery (BS), one of these methods, is a
method used in cases of severe obesity, and various
conditions must be met for its application.® BS was first
reported by Edward Mason in the mid-1960s, and it was
stated that body weight loss could be achieved through
restrictive and malabsorptive methods. Gastric bypass (GB)
was first applied, and in 2001, U.S. Food and Drug
Administration (FDA) confirmed the usage of Laparoscopic
Adjustable Gastric Band (LAGB) method in America. The
mortality rate observed with BS in the late 1990s was known
to be 0.5-1.0%. The safety of BS has improved in recent
years.* Severe obesity causes comorbidities and mortality
anditis stated that BS has a reducing effect on these factors
by providing long-term body weight loss.> BS methods can
be restrictive, malabsorptive, or it can be both restrictive
and malabsorptive. In restrictive methods, there is no
intervention towards the digestive system but the quantity
of food which can be kept in the stomach is being reduced
that it leads to restriction. Vertical banded gastroplasty
(VBG), (Laparoscopic) sleeve gastrectomy (L)SG and
(laparoscopic) adjustable gastric banding (L) AGB methods
are one of the restrictive methods. For malabsorptive
methods, there is intervention towards the digestive system
and it leads to malabsorption. One of the malabsorptive
methods which can be mentioned is biliopancreatic
diversion (BPD). And some of the methods which are both
restrictive and malabsorptive are Roux-en-Y gastric bypass
(RYGB), mini gastric bypass (MGB), single anastomosis
duodeno-ileal bypass (SADI), single anastomosis gastric-ileal
bypass (SAGI) and biliopancreatic diversion with duodenal
switch (BPD-DS).®

Metabolic and Bariatric Surgery

Metabolic and bariatric surgery (MBS) is considered for
people with a BMI of >35 kg/m?, with or without
comorbidity, and in the presence of metabolic disease for
people with a BMI of 30-34.9 kg/m?. For Asians, it is
considered appropriate to use different BMI values (BMI
>27.5 kg/m? to apply MBS) as a basis and MBS for children
and adolescents should be decided upon careful evaluation.
Generally for children and adolescents with BMI >120% of
the 95" percentile and a major status of comorbidity, or a
BMI >140% of the 95th percentile is being used as a basis to
consider applying MBS. There is no upper age limit for MBS
application. For the evaluation of elderly individuals, it is
seen appropriate that comorbidity status and factors
related to frailty to be taken into consideration.’

BS methods are diverse and it causes differences in the
functioning of the digestive system and affects hormone
levels.® Some of the BS methods (e.g. gastric banding) are
completely anatomical and do not affect metabolic
pathways. Some other methods (e.g. Roux-en-Y gastric
bypass) have an effect on the anatomy of the digestive
system and change physiological parameters. Methods that
affect physiological parameters reduce orexigenicity and
cause an increase in the number of anorexigenic hormones.
Thus, physical hunger is suppressed.®® Peptide hormones
such as ghrelin, leptin, adiponectin, neuropeptide Y are
associated with appetite and energy consumption. Appetite
is regulated by central and peripheral hormones and nerve
signals, which affects the individual's response to food
intake. Disruption in the balance of orexigenic and
anorexigenic hormones is known to be one of the main
pathophysiological causes of obesity.? In a meta-analysis
study aiming to evaluate the alterations in gastrointestinal
hormones and adipokines post-BS, it was concluded that
there was a significative decrease in leptin, ghrelin,
interleukin-6 (IL-6), tumor necrosis factor-a (TNF-a), C-
reactive protein (CRP), and interleukin-1B (IL-1B) levels and
a significative increase in adiponectin, peptide YY (PYY) and
glucagon-like peptide-1 (GLP-1) levels.©

The process after BS varies depending on whether these
methods affect the absorption of nutrients.® The estimated
numbers of BS interventions from 2018 to 2022, as stated
by American Society for Metabolic and Bariatric Surgery
(ASMBS), are presented in Table 1'* and some of the surgical
procedures are given as Figure 1. Non-surgical procedures
also include methods such as balloon, Primary Obesity
Surgery Endoluminal (POSE), aspire assist and transpyloric
shuttle.!
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Table 1. Estimate of Bariatric Surgery Numbers. 2018-2022**

2022 2021 2020 2019 2018
Sleeve 160.609 152.866 122.056 152.413 154.976
RYGB 62.097 56.527 41.280 45.744 42.945
Band 2.500 1.121 2.393 2.375 2.660
BPD-DS 6.096 5.525 3.555 2.272 2.123
Revision 30.894 31.021 22.022 42.881 38.971
SADI 1.567 1.025 488 - -
OAGB 1.057 1.149 1.338 - -
Other 6.189 7.339 1.221 6.060 5.847
ESG 4.600 2.220 1.500 - -
Balloons 4.358 4.100 2.800 4.655 5.042
Total 279.967 262.893 198.651 256.000 252.564

RYGB: Roux-en-Y gastric bypass; BPD-DS: Biliopancreatic diversion with duodenal switch; SADI: Single anastomosis duodeno-ileal bypass; OAGB:
One anastomosis gastric bypass; ESG: Endoscopic sleeve gastroplasty

Sleeve Gastrectomy Roux-en-Y Gastrie Bypass

ji==y o i
,\\ 2
R j o)
Surgical
Procedures
/ \\\\
~—
Biliopancreatic Diversion Gastric Banding.

with Duodenal Switch

Figure 1. Surgical procedures of bariatric surgery!

Deficiency of some nutrients (e.g. vitamin B12, folic acid,
iron) is observed after BS. It is also known that nutritional
deficiencies (e.g. vitamin B12, vitamin D, folic acid, calcium,
iron) are prevalent before BS. These deficiencies may be
caused by absorption disorders, insufficient food intake or
eating behaviors. Follow-up of patients is important in the
process after BS.® Nutritional deficiencies after BS are due
to various reasons. For example, decreased 25-
hydroxyvitamin D concentrations following body weight loss
are considered to be associated with increased retention
and storage of vitamin D in adipose tissue. For vitamin B12,
it is thought that one of the reasons may be the decrease in
intrinsic factor production. For fat-soluble vitamins, it is
thought that one of the reasons may be biliary pancreatic
lesion that causes malabsorption of fat-soluble vitamins.®
The impact of BS on nutritional status is mainly associated
with a decrease in gastric volume and nutrient absorption.”

The nutrition therapy after BS should be progressed in
stages, ensuring the individual's tolerance. At the same
time, it should be ensured that nutritional requirements are

met and digestive complications are minimized. It is
important that nutritional treatment is specific to the
individual and followed by a multidisciplinary team (medical
specialist, BS expert dietitian, nurse, etc.). Regular follow-up
should be done every 3 months for the first year post-BS,
and one time in a year after the first year.® The most well-
known BS methods include SG, RYGB, OAGB, AGB, and
biliopancreatic diversion with or without duodenal switch
(BPD/DS).*

Before Bariatric Surgery

Moderate body weight loss (about 5-10%) is
recommended before BS to ease the surgery and decrease
complications. For this purpose, individuals can be applied
to a very low-calorie diet (600 kcal/day) or a low-calorie diet
(800-1200 kcal/day). However, the situation which is
catabolic and increase in oxidative stress that occur with
very low-calorie diets should be taken into consideration, as
they may have a negative impact on the surgery.> Checklist
before the BS should include nutrition screening for iron,
vitamin B12, folic acid and 25-vitamin D (vitamin A and
vitamin E as optional). It shall be noted that in the case of
malabsorptive procedures, more extensive screening is
needed on the basis of indications and potential risks.
Endocrine assessment (e.g. HbAlc, TSH), lifestyle evaluation
(e.g. sleep quality, healthy eating, fitness), optimizing
glycemic control are also included in the preprocedure
checklist.! A calorie-restricted diet is recommended before
BS to reduce perioperative complications associated with
the surgery. There are contradictions regarding the
effectiveness of these low-energy diets and body weight
loss before the surgery on the BS process.'® A systematic
review and meta-analysis study aiming to evaluate the
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Table 2. The suggested components of routine nutritional
assessment and nutritional preparation process before the
surgery*?

Pre-surgery nutritional | Pre-surgery nutritional

assessment preparation process
Weight-management | Adjustment of the ideal eating
history and living behaviours

Correcting of micronutrients
deficiencies

Weight loss before the surgery
Progress in glycemic control
for patients who have diabetes
Initialisation of physical activity
Building up the information on
nutrition, obesity, and BS
process

Consultancy of nutrition

Eating patterns

Eating pathologies
Anthropometric
measurements
Nutritional status

Supplementation use

Skeletal status

Dental hygiene
Physical activity
practices

Bariatric surgery
information
Anticipations from the
surgery

effectiveness of body weight loss before BS concluded that
body weight loss in the period before the surgery has
moderate effects on the process for the perioperative
period, but has no effect on long-term body weight loss.**
However, due to the potential benefits of body weight loss
in the preoperative period, it is recommended that people
with a BMI over 50 kg/m?, a large waist circumference, and
a thick abdominal wall or intra-abdominal fat tissue follow a
low-calorie diet. In the period which is before the operation,
the target is generally to decrease the body weight by 10%
or decrease 5% of excess body weight within 2 to 12 weeks
before surgery. It should be taken into consideration that
side reactions (e.g. gallstones, hair loss, lean mass loss,
constipation) may occur if very low-calorie diets are applied
in the preoperative period.:

Nutritional deficiencies of individuals before BS can be
caused by a low-quality, high-calorie, high-fat diet that lacks
nutritional diversity. At the same time, factors such as
adipose tissue inflammation, increased adipose mass, and
an increase in the signification of the systemic iron
regulatory protein hepcidin due to obesity may cause
nutritional deficiencies.®> It is stated that the nutritional
deficiencies seen in obese individuals before the BS
intervention may be due not only to malabsorption and
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Figure 2. Absorption sites of some of the nutrients in the
small bowel'®

rapid body weight loss resulting from the surgery, but also
to a malnutrition state that existed in the previous period.
There may also be a decrease in the bioavailability of
micronutrients in obese individuals. It is important to
emphasize a healthy diet that includes all the elements.™
Micronutrient deficiencies are frequently seen in patients
before bariatric surgery. It is stated that two-thirds of
patients have malnutrition before surgery. Since it is also a
factor affecting the outcome of surgery, screening for
malnutrition before surgery is recommended. Serum
albumin and prealbumin levels are used to assess protein
status in preoperative nutritional status, and low levels
suggest malnutrition. It is thought that preoperative
malnutrition detection accelerates recovery, reduces
complications, and provides long-term health outcomes.*®
The suggested components of nutritional assessment and
preparation process before BS are given as Table 2.2

After Bariatric Surgery

The physiological and anatomical change that the
gastrointestinal system undergoes after BS may cause
nutritional deficiencies. Nutritional deficiencies are related
to many factors such as the surgical method applied,
nutritional status before surgery, adherence to diet and
food supplements given after surgery. Nutritional
deficiencies are more common after malabsorptive
methods compared to restrictive methods.® In a
retrospective cohort study aimed at evaluating the
occurrence status and conditions of nutritional deficiencies
after BS in detail, the effect of SG, AGB and RYGB methods
in the post-operative process was evaluated. As known, AGB
is a restrictive method and there is no bypass of the
gastrointestinal tract. Meanwhile, malabsorption is involved
in the RYGB method, partial gastrectomy is performed in the
SG method and hormonal changes are observed. In the
study, it was concluded that RYGB and SG methods were
associated with a 2.4 to 3.0 times probability of developing
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Table 3. Mechanisms of nutritional deficiencies

3,19-23

Preval f defici
Nutrient Reasons of deficiency révalence of ceficiency Supplemen'F
Pre-op Post-op Recommendations
Low food intake Required
Poor tolerance AGB 14% .q-
. Minimum 18 mg/day (by
Malabsorption . . SG 18% o
. ., | 45% in patients multivitamin) (Grade C)
Iron Decrease  of  hydrochloric  acid with obesit RYGB 20-55% 45-60 me/da for
secretion ' BPD 13-62% menstruatin o atients
Intake of other supplements (such as DS 8-50% 8 P
) (Grade C)
calcium)
— 0 i
Decrease of the cobalamin stores 2 I.SA n .
The bypass of the surface which the patients who Required
. .yp. have obesity Orally: 350-500 pg/day
Vitamin B12 vitamin is absorbed 6—30% in RYGB 20% As nasal spray: guided b
Low intake of food - , SG 4-20% pray- & Y
. N patients  taking the manufacturer
Low excretion of intrinsic factor
. . proton pump Parenteral: 1000 ug/month
Overgrowth of bacterial populations L
inhibitors
Required
Orally:  400-800 pg/day
L : o
Folate/Folic ow food intake 54% in patients (from multivitamin) (Grade
acid Inadequate adherence to with obesit Up to 65% B)
supplementation Y 800-1000  ug/day  for
women of childbearing age
(Grade B)
Low food intake 66.7% in patients
Inadequate adherence to
supplementation who are under Required
0,
. Deficiency of Vitamin D S0 years of age | RYGB 1.9% BPD/DS: 1800-2400
Calcium and have raised | SG 9.3%
Therapy for long-term proton-pump mg/day LAGB, SG, RYGB:
o values of | BPD-DS 10%
inhibitor . 1200-1500 mg/day
. carboxy-terminal
The bypass of the surface which the .
A telopeptide
vitamin is absorbed
Bile salt deficiency (which might occur Vitamin D3 dose: 3000
o with malabsorption) 90% in patients o IU/day (Until blood levels of
Vitamin D Overgrowth of bacterial populations with obesity Up to 100% 25(0OH)D are greater than
Delayed blend of vitamin D the adequate level)
<1% to 49% | Required
G Low food intake (varies by | Minimum 12  mg/day
Vitamin Bl . L
. The limited body stores of thiamine 29% surgery (Grade C)
(Thiamine) ) o o
Persistent vomiting method and | 50 mg, once or twice in a
duration) day (Grade D)
Vitamin A, up
to 70% with
Vitamins RYGB and | Required
which . are . Vitamin A 14%, BPD/DS in 4 | Minimum 12  mg/day
soluble in fat | Malabsorption Vitamin E 2.2% years. (Grade C)
(Vitamin A, D, e Deficiency of | 50 mg, once or twice in a
E and K) vitamin E and | day (Grade D)
K are not
common
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Table 3. (Continued) Mechanisms of nutritional deficiencies

3,19-23

. . . Up to 70% Required
_ )
. Inadequate.d|eta.ry intake 24-28% in gengral (RYGB %40 BPD/DS: 16-22 ma/day
Zinc Damage of intestinal mucosa 74% of patients 0
Bypass of absorption sites seeking BPD/DS 19% 3G RYGB: 8-22 mg/day
34% AGB) SG/LAGB: 8-11 mg/day
. . Required
0,
Inadequate dietary intake 70% in pre-BPD | 0% °f | BpD/DS or RYGB: 2 mg/day
Copper Reduced absorption due to BS patients _
rocedures women RYGB 10-20% SG or LAGB: 1 mg/day
P (Copper to Zinc: 1/8-15 mg)

Grade A: Strong, Grade B: Intermediate, Grade C: Weak, Grade D: No evidence

Table 4. Prevention and treatment of prevalent
gastrointestinal symptoms after bariatric surgery?’
Prevention and Treatment of the

Symptom Symptom (Nutritional Therapies)
Stay away from simple sugars
Stay away from foods which have high
Dumping glycemic index
syndrome Bring together complex carbohydrates
with protein and fiber in meals
Keep liquids separated from solid foods
. Decrease fat consumption
Diarrhea

Ensure sufficient fluid intake

Raise liquid consumption

Raise consumption of foods which are
rich in fiber

Stay away from carbonated and sugar-
sweetened beverages

Eat slowly

Stay away from hard and dry foods

Do not continue eating in the case of
dysphagia

Take small bites, eat slowly

Keep liquids separated from solid foods
Reintroduce the foods which have been
associated with vomiting

Raise fluid intake

Constipation

Dysphagia

Vomiting

Dehydration

3 year post-operative nutritional deficiency when compared
to AGB. The result of this study supports that nutritional
deficiencies are observed less in restrictive methods.' It is
known that different parts of the small bowel are
responsible from the absorption of different nutrients.
Therefore, nutritional deficiencies vary depending on the BS
method applied. The absorption sites of nutrients in the
small bowel are given as Figure 2. Decreased calorie intake
is inevitable after BS, and one of the main nutritional
deficiencies is protein malabsorption. Protein
malabsorption is also caused by other factors related to

food intake (e.g. poor intake, vomiting). Such factors might
cause protein malabsorption which is characterized by low
albumin levels, oedema and hearing loss.*® Reasons and
prevalence (pre-op and post-op) of some of the nutritional
deficiencies and supplementation recommendations are
given as Table 33192

It is known that some groups are at greater risk in terms
of nutritional status after BS. Patients with extreme BMI
(BMI =50 kg/m?), sarcopenic obesity, multiple deficiencies
nutritionally, poor glycemic control, poor dental hygiene,
impaired eating behaviors can be given as examples of this
situation.?* Other factors associated with postoperative risk
can be mentioned as insulin resistance and diabetes,
tobacco addiction, cardiovascular diseases, obstructive
sleep apnea syndrome, functional disability, and
hypoalbuminemia. Routine evaluation of individuals before
surgery, determination of risk/benefit status and
management of comorbidities are considered necessary to
decrease the risk in the period post-surgery.?® Protein-
energy malnutrition and micronutrient deficiencies may
occur after BS. It is known that individuals who do not
comply with recommended dietary requirements are at risk
of developing malnutrition. Protein malnutrition may occur
especially after malabsorptive surgery methods. Individuals
should be followed up for life to prevent malnutrition after
BS.2® Postoperative protein intolerance also affects bile and
pancreatic enzyme secretion. Consumption of protein-rich
foods may cause vomiting and gastrointestinal disorders.®
Reactive hypoglycemia and dumping syndrome may occur
after BS as well. For this situation, it is recommended to
avoid quickly absorbed carbohydrates and alcoholic
beverages and consume foods rich in fiber and protein.®
Some gastrointestinal symptoms are frequently observed
after BS. These symptoms and methods to prevent and treat
the symptoms are given as Table 4.2’

It is known that the change in the anatomy of the
gastrointestinal system after BS affects hypothalamic



57

signaling and gut hormones. In addition, it is stated that BS
increases satiety, affects food preferences, and causes
differences in approaches regarding to tastes (such as a
decrease in hedonic evaluation of sweet and fatty foods). It
is known that following some BS methods, an increase in
satiety hormones (e.g. oxyntomodulin (OXM), glucagon-like
peptide-1 (GLP-1), peptide YY (PYY)) is observed. This
situation may constitute one of the main mechanisms for
decreased hunger and increased satiety after surgery. In
addition, it is suggested that the influence of the GLP-1
hormone on the increase in insulin excretion may be a
factor. Itis also thought that gut hormones can be used as a
marker to reveal insufficient body weight loss post-
surgery.?® It is reported that there are alterations in taste
perception and food preferences after BS. In a systematic
review and meta-analysis study aiming to assess this
situation, it was stated that the results were inconsistent.
However, the change in the expression of sweet taste and
amino acid receptors is seen mostly in the intestinal
segments, while the change for fatty acid receptors is seen
mostly in the colon.?® In a cross-sectional study aiming to
describe the change in individuals' food preferences after
BS, it was concluded that individuals' preferences depend
on factors such as sensory perceptions, follow-up time and
the success level of the surgery. It was stated that there was
a change in preference among individuals towards healthier
food options.®® It is known that patients constitute a risk
group for eating disorders in the post-BS period. In a
systematic review and meta-analysis study aiming to
evaluate the relation between recurrence of eating
disorders and BS, it was concluded that the prevalence of
eating disorders after surgery was 7.83%.3! It is known that
eating disorders are seen at higher rates in BS candidates
compared to the general population. At the same time, BS
candidates' perception of shape and body weight is more
dominant. This is one of the reasons that makes BS
candidates a risk group in the period after the operation. It
is also thought that problematic eating behaviors may be
associated with body weight regain after BS.32

Diet Stages and Dietary Supplements After Bariatric

Surgery

Rapid body weight loss after BS may cause unintentional
loss of fat-free mass and muscle mass. In this process,
adequate intake of protein (minimum 60 g/day or up to 1.5-
2.1 g/ideal body weight (kg)/day based on individual) is
considered as protective against lean body mass loss. In
order to meet this protein requirement, liquid protein
supplements (30 g/day) are recommended in the first
months.®> The protein source is also considered as
important. For the maintenance of lean tissue, it is
suggested to consume foods with high leucine content (soy

products, eggs, meat, legumes). Products with high whey
protein content also increase leucine intake and can be
considered as a good option.?” Due to its branched-chain
amino acid content, whey protein is among the protein
supplements frequently used after BS.!* Since there are
individual differences in the absorption of nutrients, food
supplements should be specific to the individual and the
individual's periodic laboratory routine shall be observed.®
The continuation of multivitamin and mineral supplements
should be decided based on the calorie intake level and
degree of malabsorption. In cases of increased parathyroid
hormone levels, decreased calcinuria and/or insufficient
oral intake, calcium supplementation should be associated
with vitamin D intake.* The dosage of calcium supplements
should be divided. It is recommended to take calcium
carbonate with a meal, meanwhile, there is no such
condition for calcium citrate. For pregnant women,
supplementation of vitamin A and K after BS are especially
seen as important.'® Similarly, in case of zinc deficiency, zinc
supplementation should be associated with copper intake.
Zinc supplementation should not exceed 30 mg per day and
its interaction with other nutrients (folate, calcium iron,
etc.) should be taken into consideration. It is known that
deficiencies (although rare) in fat-soluble vitamins may
occur in case of malabsorption or after long afferent loop
surgery. In case of deficiency, supplementation should be
considered.?® After BS, it becomes very difficult for patients
to consume solid foods due to small stomach volume and
gastric oedema. Therefore, dietary intervention is based on
gradual progression of the diet, starting with a liquid or very
soft diet to consume solid and chewable foods within 2-4
weeks.® In the first weeks, intake of calorie is quite limited
due to anatomical changes. It is important to complete
protein intake during this period.®® Ideal eating behaviors
after BS include having 4-6 meals during the day (dividing
the intake of food), consuming foods which have high
protein content, chewing foods in a slow manner, finishing
eating when feeling saturated, staying away from the
consumption of beverages which are carbonated and
calorie rich, increasing consumption of water, consuming
solid and liquid foods at separate times, avoiding snacking
and such.? Stages of diet after RYGB, LSG, LAGB and BPD/DS
are given as Table 5.1 The recommendations related to
nutritional assessment before the surgery, biochemical
monitoring and food supplementation after the surgery and
some other recommendations related to vulnerable groups
and clinical problems are given as Table 6.3



58

Table 5. Stages of diet after RYGB, LSG, LAGB, BPD/DS*®

Time for . Avoided/Limited/Moderated Calorie . and
_ Food Key Points Macronutrient
Beginning Foods .
Requirements
Fluid intake shall begin after
swallow test (in case there is an
. Clear liquids | issue, sipping the water is | Beverages which are
Right . . . .
Stage (liquids with | appropriate). carbonated, have caffeine or
after . . . . .
1 cureer no calories) 15 ml of liquid every 30 minute | sugar (avoided). Calorie:
gery Ice chips (in the first 2 hours), raise it by | Using straw is limited. Post-bariatric caloric
15 ml every 15 minute for the needs are up to three
rest of the day factors; age, sex and
30 ml liquids every 15 minutes activity level.
Water ; . !
(no  beverage which are Negative balance in
Watered .
fruit Lice carbonated and no sugar). energy is needed.
2nd-3rd J Liquids shall be sipped slowly. Caffeine is limited. 400-500 calorie in
(sugar-free) L . ) . o )
days Fruit juice (dilute with water; | Using straw is limited. first days, gradually
Broth . .
Jelly (sugar- half and half). increase it up to 900
freZ) g Total fluid intake: 1500-1800 calories in 6 months.
ml/day. Calorie intake shall
Low/skim not be over 1000
milk calorie in the first
Plain yoghurt year of surgery.
Stage Protein
Carbohydrates:
2 IF:’):)c\JA‘éSienr 120-170 ml liquids every hour. | Plain yoghurt which contains %35 50y of  dail
435-
shakes 25-30 g protein/serving (100— | added sugar over 25 g is calorie intake Y
200 calories; <10 g sugar; <15 g | limited. C
4th  and | Watered o , Complex or high-
10-14th fruit or carbohydrates). Salty liquids in moderation. fiber carbohvdrates
Total fluid intake: 1500-1800 | Beverages which are Y
days vegetable , ) are recommended.
o ml/day. carbonated, with caffeine or .
juice o , 100-130 g/day s
Minimum 4 cups of water each | sugar (avoided). .
Broth , o required.
day. Using straw is limited.
Jelly (sugar-
free)
Smooth
vegetable
soup
Low-fat meat Protein:
(ground, 60-160 g/day after
pureed). 3-5 small meals (when patient RYGB and 60-80
Eggs. can tolerate 1/2 cup of food at g/day or 1.1 g/ideal
Low-fat a time, 3 small meals and 2 body weight (kg)/day
10-14th )
cheese. snacks should constitute the _ . after SG.
Stage | days and oo Not drinking the water with ) .
Soups daily intake). . Daily  consumption
3 end  of . S or right after a meal
3rd week (strained). Focus on protein-rich foods. can be up to 2.1
Well-cooked | Drink water 15 minute before g/kg/day (based on
vegetables or 30 minute after a meal). ideal body weight of
Fruits (non- | Continue protein powders. individiual).
fibrous,
pureed).
Stage | >4th Advanced Minimum 1500-1800 ml liquids | Not drinking the water with
4 week diet (well hydration is important). or right after a meal.
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(according to
individual’s
tolerance)

one.

Include raw  fruits

of the individual.

and adequately

Introduce new foods one by

Drink water 15 minute before
or 30 minute after a meal.

vegetables based on toleration

Intake of food shall increase

step by step (based
suggested daily intake
calorie).
Every meal shall last
minutes.

Foods shall be chewed slowly

Consumption of bread, rice
and pasta is restricted (until
making sure that foods
which are rich from protein

and | are tolerated well).

on
of

20

Fat:

Generally %35-42 of
daily calorie intake is
reported.

RYGB: Roux-en-Y gastric bypass, LSG: Laparoscopic sleeve gastrectomy, LAGB: Laparoscopic adjustable gastric banding, BPD/DS: Biliopancreatic diversion
with duodenal switch

Table 6. Recommendations related to the process before and after the surgery**

Supplementation of 30 mg/day zinc
after malabsorptive procedures.

Abnormal test
Preoperative . . . , . results, clinical
.p. ! Postoperative care and | Postoperative vitamin and mineral u n!
nutritional . . o . problems,
biochemical monitoring supplementation
assessment pregnancy  and
adolescents
Grade
A N/A N/A N/A N/A
Using iron and selenium supplement
after SG, RYGB and malabsorptive
procedures.
Full blood  count Supplement of ferrous sulphate (200
mg/day), ferrous fumarate (210
control (e-8. mg/day), ferrous gluconate (300 mg/
haemoglobin, Control of full blood count g/aay), . . & L g
o o day) (consider it as twice in a day in
vitamin B12 levels). | and serum ferritin levels. . . .
menstruating  women, adjust it
Control of serum 25- | Control of serum folate, 25- .
Grade . o L according to the blood results).
hydroxyvitamin D | hydroxyvitamin D, vitamin A, . . o N/A
B o . Routine supplementation of vitamin
levels. vitamin E, vitamin K1, PIVKA- L . .
) B12 with intramuscular vitamin B12
Control of | I, serum/plasma zinc and | .~ .
L injections after malabsorptive
serum/plasma vitamin B12 levels.
. procedures or SG, RYGB.
parathyroid , _ o
Daily supplementation of vitamin A
hormone levels. .
after malabsorptive procedures.
Multivitamin and mineral
supplementation (containing dietary
reference intake of zinc and thiamine).
Vitamin A supplementation, especially
in the case of people having deficiency
symptoms.
Grade N/A Control of serum selenium | Daily supplementation of vitamin E and N/A
C and copper levels vitamin K after malabsorptive
procedures.
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Table 6. (Continued) Recommendations related to the process before and after the surgery>*

Preoperative
nutritional
assessment

Postoperative  care and

biochemical monitoring

Postoperative vitamin
and mineral
supplementation

Abnormal test results, clinical
problems, pregnancy  and
adolescents

Grade

Comprehensive
assessment
nutritionally
before BS.
Control of serum
calcium levels.
Control of serum
thiamine levels.

Dietetic support.
Follow-up  (minimum
years).

Monitoring the nutritional
status (at least once in a
year).

Control of vitamin A levels in
the case of steatorrhoea or
signs of vitamin A deficiency.
Control of serum vitamin E
levels in  the case of
uncomprehended anaemia or
neuropathy.

Control of serum selenium
levels in the case of
diarrhoea, metabolic bone
disease, uncomprehended
anaemia or uncomprehended
cardiomyopathy and  at
regular intervals.

two

Folic acid supplement
(400-800 pg/day).
Supplementation of
vitamin D3 (2000-4000
IU/day after SG, RYGB,
malabsorptive
procedures).

Using fat soluble vitamins
which are miscible in
water post-malabsorptive
procedures as a way to
improve absorption.
Supplement (containing 2
mg copper) after RYGB,
SG, BPD/DS.
Recommendation of
multivitamin and mineral
supplement (which
contains selenium).

Oral thiamine
supplementation  (200-
300 mg/day) in the case
of poor dietary intake,
dysphagia, vomiting or
fast weight loss.

Considering the causes of blood
loss in the case of iron deficiency
anemia.

Treating iron, vitamin B12 and
folic acid deficiency according to
NICE, CKS (National Institute for
Health and Care Excellence,
Clinical Knowledge Summaries)
Anaemia.

Applying hydroxocobalamin (1
mg/alternate days,
intramuscularly) in the case of
neurological involvement
through vitamin B12 deficiency,
consider it as in every 2 months
after  having no  further
improvement).

Administering hydroxocobalamin
(1 mg/three times a week for 2
weeks intramuscularly) in the
case of no neurological
involvement.

During the treatment of vitamin
B12 deficiency, maintain it as 1
mg/2-3 months lifelong
(intramuscular).

Folic acid supplement (5 mg/day)
at least for 4 months.

Treatment  of  vitamin A
deficiency (10.000-25.000
IU/day/1-2 weeks, also checking
vitamin A levels at 3 months).
Oral vitamin E supplementation
(100-400 IU/day) (checking at 3
months).

Doing the adjustments according
to serum lipids while considering
the vitamin E nutritional status).
Checking both zinc and copper
levels while assessing
replacement of one of it.
Zinc/copper ratio shall be 8-15/1
mg (monitoring is important as
the absorption of each mineral is
linked to each other).

In the case of prolonged vomiting
or dysphagia, consider the risk of
thiamine deficiency and plan the
treatment according to that.
Avoiding pregnancy following
the first 12-18 months of
surgery.

Women (BMI <29.9 kgm? and
planning pregnancy) taking 400
ug/day folic acid till the 12th
week of pregnancy.

Women (who have type 2
diabetes, BMI >30kgm?) taking 5
mg folic acid until the 12th week
of pregnancy.

Nutritional screening of each
trimester during pregnancy for
women who had BS.
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Table 6. (Continued) Recommendations related to the process before and after the surgery>*

Preoperative nutritional

assessment

Postoperative care and
biochemical monitoring

Postoperative vitamin and
mineral supplementation

Abnormal test results,
clinical problems,
pregnancy and

adolescents

GPP

Seek advise in the case of
possibility of
hyperparathyroidism.

Control of serum vitamin A,
zinc, copper and selenium
levels in the case of going

through malabsorptive
methods of surgery.
Control of serum

magnesium levels.

Routine control of HbAlc,
lipid profile, liver and
kidney functions.
Treatment and correction
of nutritional deficiencies.

Monitoring renal and liver
functions.

Monitoring  full  blood
count and serum folate,
calcium, vitamin D,
vitamin E, serum/plasma
zinc, copper, selenium
and ferritin levels.
Considering =75nmol/L of
serum 25-hydroxyvitamin
D levels as sufficient.
Measuring  total  25-
hydroxyvitamin D in the
case of vitamin D2
supplements.

Control of parathyroid
hormone in case it is not
done before BS.

Control of serum/plasma
zinc levels in the case of
uncomprehended
anaemia, hair loss or
alterations in taste acuity.
Monitoring serum copper
levels in the case of zinc
supplementation and
uncomprehended
anaemia or poor wound
healing.
Considering the treatment
of thiamine deficiency in
the case of rapid weight
loss, vomiting, alcohol
abuse, poor dietary
intake, oedema or signs of
neuropathy.

Monitoring HbAlc in the
case of diabetes and
monitoring lipids in the
case of dyslipidaemia.

Reviewing and adjusting
vitamin and mineral
supplements.

Using a complete

multivitamin and mineral
supplement after all surgical
procedures.
Recommending a
supplement which contains
iron (particularly to
adolescents).

Taking iron supplements
with citrus fruits/drinks or
vitamin C.

Recommending people to

take calcium and iron as
having 2 hour apart
between.

Recommend vitamin B12
injections (see grade b) to
be done in every 3 months.
Ensuring good  dietary
calcium intake in the case of
requirement to be higher.

In the case of PTH to raise,
while serum calcium and
25-hydroxyvitamin D levels
are normal, think about
recommending a combined
supplementation which
contains both vitamin D and

calcium.

Recommend calcium
supplement to be taken in
divided doses (calcium

carbonate with food and
calcium citrate with or
without  food, calcium
citrate is preferred in the
case of having kidney stones
risk).

Oral vitamin A
supplementation (as 3000
ug/day and adjust it).

Oral vitamin E
supplementation (as 100
IU/day and adjust it).

Oral vitamin K
supplementation (as 300
ug/day) after malabsorptive
procedures.

Intake of 15 mg/day zinc
through the supplement.
Recommending oral
thiamine 3-4 months post

surgery.
Clinicians to realize
thiamine deficiency and

Considering the potential

causes of protein
malnutrition, protein
energy malnutrition

oedema symptoms.
Considering protein, zinc,
copper and selenium
deficiency in the case of
uncomprehended causes
of anaemia or fatigue.
Considering  high  dose
vitamin D injections in the
case of severe vitamin D
deficiency (medical history

of  the patient is
important).
Considering  vitamin A

injections in the case of
oral supplementations not
responding to the
treatment.

1-2 mg/day oral vitamin K
supplement in the case of
deficiency and checking
the levels at 3 months.
Zinc supplementation
(high dose) for 3 months in
the case of severe zinc
deficiency and normal or
borderline copper levels
(rechecking the status also
should be done).

Referring to the reference
levels  specialized  for
pregnancy.
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people to look for advice in
the case of poor dietary
intake or prolonged
vomiting.

Grade A: Directly practicable to the target population, consistent overall (based on high quality and well conducted studies)
Grade B: Directly practicable to the target population, consistent overall or educed evidence (based on well conducted studies, not included the high

quality meta-analyses)

Grade C: Directly practicable to the target population, consistent overall (based on well conducted case-control or cohort studies)

N/A: Not applicable

Grade D: Educed evidence (based on high quality systematic reviews and well conducted case-control or cohort studies) or based on non-analytical studies,

expert opinion
GPP: Good Practice Point (based on clinical experience)

Regain of Body Weight After Bariatric Surgery

Successful loss of body weight after BS is identified as the
loss of over 50% of excess body weight. After BS, 20-25% of
patients experience body weight regain (progressive regain
following successful loss of body weight) and insufficient
loss of body weight (excessive body weight loss to be <50%
within 18 months after BS) which might lead to revision of
BS.3®> There are various definitions of postoperative body
weight regain. These definitions may be based on the loss of
excess body weight, the calculation of the nadir body
weight, as well as the preoperative body weight. For
example, regain of 210% or >15% of the nadir body weight
can refer to weight regain.?® After BS, body weight loss
occurs very rapidly, especially in the first months. Loss of
lean mass after BS leads to a decrease in energy expenditure
and a tendency for the individual to regain body weight. The
change in hormone levels after BS also causes regain of
body weight.? Mechanisms related to hormones (increase in
ghrelin, decrease in peptide YY and GLP-1 etc.), non-
compliance with the diet (increase in caloric intake with
time, grazing, not being followed up nutritionally), not being
physically active enough, factors related to mental health
(depression, control loss over eating) or surgery
(enlargement of gastric pouch, stoma dilatation, or
gastrogastric fistula) may cause body weight regain after BS.
Body weight regain after various surgeries is as stated: 38%
after LAGB, 27.8% after LSG, 3.9% after RYGB. In addition,
insufficient body weight loss is 32-40% after LSG and 20%
after RYGB, OAGB and LSG.* It is suggested that taste
perception, appetite, food preferences and eating
behaviors after BS are also related to postoperative body
weight regain. Following some BS methods, individuals are
reported to have decreased appetite and less desire for
sweet foods. However, it is stated that this situation may not
be long-lasting and cause body weight regain in that case.?’

New Perspectives in Bariatric Surgery

There are approaches within the scope of future trends
in the study field of BS. One of these approaches is robotic
surgery. It is suggested that bariatric robotic surgery can be

benefited from in individuals with high BMI, who have had
previous gastrointestinal surgeries, or who will undergo
revisional BS. It is thought that bariatric robot surgery,
which has emerged as an innovative technique among body
weight loss methods, may be a helpful factor in carrying out
the process in a safer and least invasive manner.®® The
artificial intelligence can also be used in the field of BS. It is
thought that it may be useful to develop algorithms that will
identify the risk of postoperative complications or
insufficient body weight loss specific to the individual. The
use of validated algorithms may be among the future
trends.®® Another topic among future trends is the
relationship between microbiota and BS. As the role of
microbiota in the obesity pathogenesis is known, it is
thought that gut microbiota changes based on the BS
procedure.’® After BS, changes in the bacterial population
(such as an increase in the level of Escherichia coli) are
observed. In addition, active compounds produced by the
microbiota, (e.g. bile acids, short chain fatty acids) are
known to have an influence on appetite and energy
metabolism. It is thought that determining the state of
microbiota before and after surgery may be an efficient
factor on the security and success of BS procedures in long-
term. ™

CONCLUSIONS

Obesity is a chronic and multifactorial disease. It is also
one of the factors that threaten health worldwide. BS, which
constitutes the surgical intervention methods in the obesity
treatment, is applied according to the degree of obesity and
the accompanying comorbidity. There are different
approaches for individuals who are considered vulnerable in
terms of BS (adolescents, pregnant women, etc.).
Individuals who constitute the target group of BS are also a
group that needs to be taken into consideration due to their
potential to exhibit risky behavior in terms of eating and
food perception. It is considered necessary to evaluate the
situation before BS in terms of nutrition-related factors to
facilitate the process after BS. The effect of BS on the body
(absorption of nutrients, hormones, etc.) varies depending
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on the BS method applied. Considering this situation, after
BS, the individual's diet should be progressed in stages as

tolerated and

nutritional requirements should be

supplemented as needed. Body weight regain may be
possible after BS. This situation suggests the necessity of
taking some precautions and developing solutions regarding
risk factors for the extent and sustainability of success in BS.
Using innovative approaches is also among the future
trends. It is considered important to develop guidelines
regarding BS in the context of nutrition and dietetics, to
conduct more comprehensive and long-term studies, and to
define risk factors in more detail.
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