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Editorial

Dear collagues,

We are very pleased to announce the launch of the September issue of the Medical Journal of
Bakirkoy.

The Medical Journal of Bakirkdy will continue to be an international journal mainly devoted to
the publication of original studies and research. In this September issue, we have put together
a group of original articles.

I hope you will enjoy this new issue of BMJ and consider submitting your future work to this
promising academic venue.

With my best regards,

Prof. Dr. Esra Sevketoglu
Chief Editor
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ABSTRACT

Objective: Etiopathogenesis of schizophrenia (SCZ) involves several risk genes that induce inflammation, environmental stress factors and
changes in the innate immune system. Patients with SCZ have the highest rate of cigarette smoking and severe nicotine dependence.
Myeloperoxidase (MPO), a member of subfamily of peroxidases, is most abundantly expressed in immune cells. The aim of this study was to
investigate the relationship between the MPO rs2333227 variant and SCZ/smoking etiopathogenesis.

Method: The study included 54 patients with SCZ, 94 smokers and 92 healthy controls. MPO rs2333227 variant was genotyped by polymerase
chain reaction- restriction fragment length polymorphism (PCR-RFLP) method. Odds ratio (OR) and 95% confidence interval (95%Cl) were
calculated using the x? test.

Results: G/G and G/A genotypes of MPO rs2333227 were detected in our study samples. The frequencies of the G/G and G/A genotypes were
53.7%, 46.3%; 56.3%; 43.7%; 68.9%, 31.1% in SCZ patients, smokers, and the control group, respectively. The allele frequencies were G: 76.9%
(SCZ patients), 77.4% (smokers) 83.7% (controls); A: 23.1% (SCZ patients), 22.6% (smokers), and 16.3% (controls). There was no significant
difference between the SCZ patients, smokers and controls regarding MPO rs2333227 variant either in terms of allele frequency or genotype
frequency. Then we genotyped the groups as women and men. MPO rs2333227 variant genotype distribution did not differ between men and
women (p>0.05).

Conclusion: This study does not support the role of MPO rs2333227 variant in increasing genetic risk for SCZ/smoking in Turkish population.

Keywords: schizophrenia, smoking, myeloperoxidase, variant
oz

Amag: Sizofreni (SCZ) etyopatogenezi, enflamasyon, cevresel stres faktérleri ve dogal badisiklik sistemindeki degisiklikleri indiikleyen gesitli
risk genlerini igerir. SCZ’li hastalar yiiksek sigara icme oranina ve siddetli nikotin bagimliligina sahiptir. Peroksidaz alt familyasinin bir Gyesi
olan miyeloperoksidaz (MPO), en cok badisiklik hiicrelerinde eksprese edilir. Bu ¢calismanin amaci MPO rs2333227 varyanti ile SCZ/sigara icimi
etyopatogenezi arasindaki iliskiyi arastirmaktir.

Yontem: Calismaya 54 SCZ hastasi, 94 sigara igen ve 92 saglikli kontrol dahil edildi. MPO rs2333227 varyanti polimeraz zincir reaksiyonu-
sinirlayici enzim parga uzunluk polimorfizmi (PZR-RFLP) yéntemi ile genotiplendi. OR ve %95Cl giiven araligi X2 testi kullanilarak hesaplandi.
Bulgular: Calismada hemsirelerin %84.25’i “ERAS protokoliinii bilmediklerini, %88,97’si ¢calistiklari klinikte ERAS protokolii uygulamalarina yer
verilmedigini, %99,21’i ise “ERAS protokoliine yonelik herhangi bir yayini takip etmedigini, %99,21’i ERAS protokoliinii iceren herhangi bir
egitim almadigini belirtti.

Sonug: Calisma érneklerimizde MPO rs22333227 G/G ve G/A genotipleri saptandi. G/G ve G/A genotiplerinin sikligi SCZ hastalarinda, sigara
icenlerde ve kontrol grubunda sirasiyla, %53,7, %46,3; %56,3, %43,7; %68,9, %31,1 idi. Alel sikliklar1 G: %76,9 (SCZ hastalari), %77,4 (sigara
igenler), %83,7 (kontroller); A %23,1 (SCZ hastalari), %22,6 (sigara icenler), %16,3 (kontroller) idi. SCZ hastalari, sigara icenler ve kontroller
arasinda MPO rs2333227 varyanti alele frekansi ve genotip sikligi agisindan anlamli bir fark yoktu. Sonra gruplari kadin ve erkek olarak geno-
tipledik. MPO rs22333227 varyant genotip dagilimi kadinlar ve erkekler arasinda farkli degildi (p>0.05).

Anahtar kelimeler: sizofreni, sigara icimi, myeloperoksidaz, varyant

Corresponding Author: S. Pehlivan 0000-0003-1272-5845  A. F. Nursal 0000-0001-7639-1122 A. Aydin 0000-0001-7455-6333
P feyda.nursal@gmail.com  P. C. Aydin 0000-0002-1605-2724 S. Kurnaz 0000-0002-2038-4721 N. Aydin 0000-0003-3232-7713
M. A. Uysal 0000-0002-0430-498X U. Sever 0000-0002-9754-0446 M. Pehlivan 0000-0002-6692-085X

Telif hakki Saglik Bilimleri Universitesi Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi’ne aittir. Logos Tip Yayincilik tarafindan yayinlanmaktadir.
Bu dergide yayinlanan bittin makaleler Creative Commons Atif-GayriTicari 4.0 Uluslararasi Lisansi ile lisanslanmigstir.

© Copyright Health Sciences University Bakirkdy Sadi Konuk Training and Research Hospital. This journal published by Logos Medical Publishing.
Licenced by Creative Commons Attribution-NonCommercial 4.0 International (CC BY)

197


mailto:feyda.nursal@gmail.com
http://orcid.org/0000-0003-1272-5845
http://orcid.org/0000-0002-1605-2724
http://orcid.org/0000-0002-0430-498X
http://orcid.org/0000-0001-7639-1122
http://orcid.org/0000-0002-2038-4721
http://orcid.org/0000-0002-9754-0446
http://orcid.org/0000-0001-7455-6333
http://orcid.org/0000-0003-3232-7713
http://orcid.org/0000-0002-6692-085X

INTRODUCTION

Schizophrenia (SCZ) is a common mental disease of
unknown etiology that generally has onset in young
adulthood and manifests several combinations of
positive, and negative psychoticsymptoms, and cog-
nitive impairment in attention and information pro-
cessing Y. The cause and pathogenesis of SCZ remain
unclear. Many studies have reported that SCZ is cau-
sed by several risk factors that can be roughly classi-
fied into genetic factors and environmental factors.
Hence, SCZ occurs as a result of an interaction bet-
ween genes and the environment @, Relationships
between the immune genes, such as those affecting
the inflammatory response regulation and SCZ risk,
have been revealed thanks to the advancements in
molecular genetics ®. Evidence supports that there
are abnormalities of inflammatory markers in the
blood, cerebrospinal fluid (CSF), and central nervous
system (CNS), such as cytokines, leukocytes, acute-
phase reactants among the cases with SCZ ®), It is
well known that smoking leads to various physical
health problems. It is the major cause of preventable
death, since it enhances the risk of lung cancer and
other malignancies “. Recently, there has been an
increasing interest in tobacco smoking as a risk fac-
tor for SCZ spectrum disorders ©). Some studies have
reported that patients who had mental diseases
were more than three times as likely to smoke com-
pared to those without psychiatric disorders ©. The
studies have shown chronic inflammatory changes in
smokers as compared to nonsmokers such as higher
levels of leukotriene B4 and interleukin (IL)-6 and
IL-8 7,

Myeloperoxidase (MPO) belongs to a subfamily of
peroxidases. It is most commonly expressed in immu-
ne cells, including neutrophilic polymorphonuclear
leukocytes (neutrophils) and lymphocytes monocy-
tes, and macrophages and is also synthesized in
other body cells ®.

MPO has potent pro-inflammatory characteristics
that facilitate the injury of tissue via inflammatory
site oxidative damage. The MPO gene found in
17923.1 encodes human MPO protein. The expressi-
on level or structure of the relevant protein may be
changed with polymorphisms in the MPO gene ©. At
the promoter region of the MPO gene, polymorp-
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hism of rs2333227 (-463A/G) is found, binding with the
site of SP1. The gene can be transcribed due to changes
in the locus, hence affecting the MPO level 19,

Therefore, this study aimed to investigate the gene-
tic association between MPO rs2333227 variant and
risk of SCZ and smoking in a Turkish cohort.

MATERIALS and METHODS

Study population

A total of 54 patients with SCZ+smoker, 94 smokers,
and 92 gender and age-matched healthy individuals
as controls were included in the study. The subjects
referring to Istanbul, Turkey, Yedikule Hospital for
Chest Diseases and Thoracic Surgery Training and
Research Hospital and Bakirkoy Research and Training
Psychiatry Hospital, Istanbul Turkey were included in
the study. SCZ was clinically diagnosed by psychiat-
rists strictly based on DSM-IV criteria (Diagnostic and
Statistical Manual of Mental Disorders, the fourth
edition) “, The scores obtained from the Fagerstrom
Test for Nicotine Dependence (FTND) and Heaviness
of Smoking Index (HSI) were determined to evaluate
the severity of smoking 2. There was random recru-
itment of the healthy controls from the same hospi-
tal. The healthy subjects who had a psychiatric prob-
lem in their life, any serious endocrine or neurologi-
cal disorder, those who received any treatment or
underwent medical condition affecting the brain,
and mental retardation determined based on the
patient version of the Structured Clinical Interview
for DSM-IV-TR Axis | Disorders were excluded from
the study. Also, the control group of patients did not
smoke. All participants belonged to the Turkish
population in Turkey. The patients submitted the
informed, written consent. There was anonymous
information about the patient before submission.
Local Ethics Committee approved the work. All the
procedures which were performed for the study fol-
lowed the Declaration of Helsinki.

Genotyping

Samples of peripheral blood were taken from all
participants.Tthe genomic DNA was extracted from
peripheral venous blood sample treated by EDTA
(ethylenediamine tetraacetate) with the salting-out
method “3), and it was stored at -20 °C until the time
of analysis. MPO rs2333227 variant was genotyped
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using the polymerase chain reaction-restriction frag-
ment length polymorphism (PCR-RFLP) method
described in a previous study . G/G and G/A
genotypes of MPO rs2333227 were detected in our
study samples.

Statistical analysis

Software SPSS version 20.0 (SPSS Inc., Chicago, IL,
USA) for Windows was used to analyze all data. The
statistically significant differences between the cont-
rols and cases were estimated by logistic regression
analysis. Odds ratio (OR) and 95% confidence inter-
val (Cl) were also calculated. Chi-square test was
used to compare the differences in MPO rs2333227
variant genotype and allele frequencies between
cases and controls, and if necessary, the Fisher’s
exact test was used. Two-tailed analyses were done,
and p<0.05 showed statistically significant differen-
ces.

RESULTS

For MPO rs2333227 variant, 54 SCZ+smoker patients
(41 females, 13 males), 94 smokers (43 females, 51
males), and 92 controls (55 females, 37 males) were
evaluated. The groups had the allele and genotype
distributions of MPO rs2333227, as shown in Table 1.
G/G and G/A genotypes of MPO rs2333227 were
detected in our study samples. The frequencies of
the G/G and G/A genotypes were 53.7%, 46.3%;
56.3%; 43.7%; 68.9%, 31.1% in SCZ patients, smo-
kers, and the control group, respectively. The allele
frequencies were G: 76.9%, 77.4% 83.7%; A: 23.1%,
22.6%, and 16.3%. There was no significant differen-
ce between the SCZ patients, smokers, and controls
regarding the MPO rs2333227 variant either in terms
of allele or genotype frequencies.

Then we genotyped the groups into women and
men. The distribution of MPO rs2333227 variant
genotype did not differ between male and male pati-
ents (p>0.05) (Data not shown).

DISCUSSION

Cells and mediators which have evolved mainly to
defend humans against malignancy and infection
have been complexly organized in the immune
system. Complex interactions between the immune
system and brain influencing neural function, survival,
and development may be etiologically and therapeu-
tically associated for numerous CNS diseases such as
psychiatric diseases . SCZ is seen in about 1% of the
population during their lives and mainly starts when
the brain develops following puberty 19,

There was a suggestion of a possible relationship
between the immune system and SCZ about one
century ago, which was confirmed by epidemiologi-
cal studies finding relations with systemic inflamma-
tion and infection. There is a relationship between
autoimmune conditions during childhood and subc-
linical psychotic episodes in adolescents and SCZ in
adults 7, Also, there is a linear increase in the risk of
SCZ by increasing the number of severe infections
among the individuals who previously had a history
of autoimmune disease 7. An immune-mediated
etiology SCZ was supported by the studies on geno-
me association, suggesting significant links between
markers near the region of major histocompatibility
complex (MHC) and the SCZ on chromosome 6 8,
Besides, this disease is significantly associated with
enhancers having a potent role in the immune func-
tions, even after excluding the MHC region genes *9),
Moreover, at least two ILs seem to be involved in the

Table 1. Genotype distribution and allele frequencies of MPO rs2333227 variant in groups.

MPO rs2333227 SCZ group Smoker group Control group OR* %95 CI* P
Genotypes n=54 (%) n=94 (%) n=92 (%)
G/G 29 (53.7) 53 (56.3) 62 (68.9) 0.561° 0.282-1.119°2 0.1132
G/A 25 (46.3) 41 (43.7) 30(31.1) 0.625° 0.344-1.136° 0.133°
0.897°¢ 0.458-1.758¢ 0.864 ¢
Alleles 0.647° 0.357-1.172° 0.164°
G 83(76.9) 147 (77.4) 154 (83.7) 0.698 ° 0.414-1.178" 0.189°
A 25(23.1) 41 (22.6) 30(16.3) 0.926°¢ 0.526-1.630°¢ 0.885 ¢

*Fisher’s Exact Test, °:

Sch group versus control group, °: Smoker group versus control group, <: Sch group versus smoker group.
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impacts on systems of neurotransmitter in SCZ:
IL-1B, which promotes mesencephalic progenitor
cells of rat converted into a dopaminergic phenoty-
pe, and IL-6, which shortens survival of serotonergic
neurons in the fetus ?%. This association in humans
can be supported by a cohort study of bacterial
infections and studies on some infections. A higher
risk for SCZ may be due to higher levels of C-reactive
protein and cytokines during childhood 9,

The inflammatory markers in a vascular wall may be
activated by the endothelial dysfunction induced by
smoking Y. Some studies have demonstrated that
C-reactive protein with high sensitivity, plasma visco-
sity, several inflammatory markers, their serum con-
centrations, and fibrinogen are affected by smoking,
and elevated slightly in ex-smokers. There is a positi-
ve correlation between duration of smoking and
inflammation markers. On the contrary, there is also
an inverse relationship between inflammation mar-
kers and the time elapsed after quitting smoking ?2.

The lysosomal enzyme and peroxidase activity were
analyzed in the MPO @3, which plays a role in the
regulation of inflammatory responses, lysosomal
pathway, tissue damage, lipid metabolism, and oxi-
dative damage ?*. Not only is MPO activity engaged
in the host defense physiology against microorga-
nisms, but also it is involved in the pathophysiology
of atherosclerosis, respiratory tract and CNS disea-
ses, and cardiac dysfunction ?°, High levels of MPO
have been detected in brain tissue, in some neuro-
degenerative disorders. There have been signifi-
cantly higher MPO protein levels in Huntington’s
disease and Parkinson’s disease in the samples of
caudate and nucleus midbrain, respectively while
there were no differences MPO protein contents in
motor cortex samples in amyotrophic lateral sclero-
sis as compared to controls 29,

In a twin study, twins with a history of major depres-
sive disorder had 32% higher blood levels of MPO 7,
Another study revealed that those suffering from
comorbidity of hyperactivity disorder /attention
deficit and bipolar disorder had significantly higher
mean MPO levels than a bipolar disorder ?®. But
Kartalci et al. found no significant association betwe-
en the SCZ patient and control groups as for MPO
levels ), It has been also revealed that the levels of
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MPO are elevated significantly in smokers compared
with nonsmokers 933,

The MPO gene encodes for a single translational
product that, after glycosylation and proteolytic pro-
cessing, is released as mature MPO in the azurophilic
granules 2, It was reported that MPO transcriptio-
nal activity could be positively enhanced by binding
reversibly to the SP1 transcription factor due to a
noticeable functional polymorphism in which there
was an exchange of G to A base at -463 (rs2333227)
in the promoter region ©®3, There is an SP1 binding
the MPO -463G variant, activating 25-fold transcrip-
tion in transient transfection assays, whereas the
MPO -463A allele leads to notably less transcriptio-
nal activity 3. The variant of MPO rs2333227 variant
has been described as a protective genetic factor
against development of several malignancies. It
seems that the genotypes of A/A and MPO -463G/A
have a diminished risk of colorectal adenomas, acute
leukemia, gastric, lung, and ovarian carcinoma ©?. Ji
et al. found MPO rs2333227 variant was positively
associated with the risk of Alzheimer’s disease
among the population in China ¥, Galecki et al. dec-
lared a statistically significant difference in genotype
distribution and allele frequency of MPO rs2333227
variants between depressive patients and healthy
controls 4,

This study was conducted to elucidate the genetic
role of the MPO rs2333227 variant in SCZ and smo-
king status. No association was observed in the
analysis of SCZ/smoking and this variant in our popu-
lation. There are some limitations in this study. There
is no large sample size in the study, and only one
Turkish cohort was included in the study group.
Furthermore, the study did not consider the relati-
onship between MPO polymorphisms and other
factors, such as environmental factors.

CONCLUSIONS

In summary, as far as we know, the present study is
the first one that examines the association between
the MPO rs2333227 variant with SCZ and smoking
among the population in Turkey. No evidence of an
association between MPO rs2333227 variant with
SCZ and smoking was observed in this sample of the
Turkish population. Due to these limitations, the role
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of MPO promoter variant in SCZ/smoking status in
the future should be clarified by conducing further
larger-scale studies which are well designed on mul-
tiple populations.
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ABSTRACT

Objective: We aimed to evaluate the diagnostic value and comparison of sonoelastography and diffusion-weighted magnetic resonance imaging in
differentiation of benign and malignant breast masses.

Method: Forty-five patients who were referred to our Radiology Department for the biopsy of a known breast mass following a breast MRI were
evaluated by sonoelastography using a 5-scaled Tsukuba scoring system and measurements of ADC values on diffusion weighted MRIs. Contribution
of the Tsukuba scores and ADC values of the masses to the conventional methods were evaluated.

Results: Histopathological results of all masses with Tsukuba scores 1 and 2 were evaluated as benign. Histopathological results of 37.5% of patients
with a Tsukuba score of 3 were found to be benign and 62.5% of the patients were found to be malignant. Histopathologically 80% of the patients with
a Tsukuba score of 4 were evaluated to have malignant, while all (100 %) of the patients with a Tsukuba score of 5 were considered to have malignant
disease. Statistically significant correlation was found between the histopathological results and Tsukuba scoring system (p<0.05). Sonoelastographic
sensitivity, specificity, positive, and negative predictive values were 83.3%, 96.3%, 93.7% and 89.6%, respectively in the patients with Tsukuba scores
of 4 and 5. The mean ADC values of histopathologically proven malignant, and benign masses were 0.95+0.17x10° mm?/sec and 1.37+0.16x10° mm?/
sec, respectively. The mean ADC value of histopathologically proven malignant masses was significantly lower than histopathologically proven benign
masses (p<0.01). At sonoelastographic evaluation, one false-positive and 5 false-negative results were found. Three out of 4 false-negative results were
diagnosed correctly using ADC values. False-negativity was detected in one lesion diagnosed based on both sonoelastographic results, and ADC
values.

Conclusion: We think solely sonoelastography or ADC evaluations are inadequate, however, can be used in differentiation of benign and malignant
breast masses.

Keywords: breast neoplasms, sonoelastography, magnetik resonance imaging, diffusion
6z

Amag: Calismamizda meme kitlelerinin malign-benign ayirminda sonoelastografi ve difiizyon manyetik rezonans gériintiileme (MRG) tekniklerinin
tanisal degerinin arastirilmasi ve karsilastirilmasi amaglanmustir.

Yontem: Meme kitlesi nedeniyle Hastanemiz Radyoloji Klinigi’ne histopatolojik inceleme igin basvuran hastalardan MRG tetkiki yapiimis olan 45 has-
taya islem éncesi bes puanli ‘Tsukuba’ skorlama yéntemi kullanilarak sonoelastografik inceleme ve difiizyon MRG incelemelerinden “apparent diffusion
coefficient” (ADC) élgiimleri yapildi. Tsukuba skorlamasi ve kitle ADC degerlerinin konvansiyonel yéntemlere katkilari degerlendirildi.

Bulgular: Tsukuba skoru 1 ve 2 olan olgularin tamaminin histopatolojik inceleme sonucu benign degerlendirilmistir. Tsukuba skoru 3 olan olgularin
%37,5’inin histopatoloji sonucu malign, %62,5’inin benign olarak saptanmstir. Tsukuba skoru 4 olan olgularin %80’inin patoloji sonucu malign iken,
Tsukuba skoru 5 olan olgularin %100°i malign degerlendirilmistir. Histopatoloji sonucu ile Tsukuba skorlamasi arasinda istatistiksel olarak anlamli bir
uyum bulunmaktadir (p<0.05). Tsukuba skor 4 ve skor 5’te duyarlilik %83,3, 6zgiilliik %96,3, pozitif kestirim dederi %93,7 ve negatif kestirim degeri
%89,6 olarak bulunmustur. Histopatolojik olarak kanitlanmis malign kitlelerin ortalama ADC dederi 0.95+0.17x10° mm?/sn iken benign kitlelerin ADC
degeri 1.37+0.16x10° mm?/sn idi. Histopatolojik olarak kanitlanmis malign kitlelerin ortalama ADC dederi, histopatolojik olarak kanitlanmis benign
kitlelerden anlamli olarak daha diistiktii (p<0.01). Sonoelastografik degerlendirmede 1 yanlis pozitif ve 5 yanhs negatif sonug saptandi. Yanlis negatif
saptanan 4 lezyonun 3’line ADC élgiimleri ile dogru tani koyuldu. Bir lezyon hem sonoelastografik olarak, hem de ADC dederlerinde yanhs negatif
saptandi.

Sonug: Yalnizca sonoelastografi ve ADC dlgiimlerinin tek basina malign-benign ayriminda yetersiz oldugunu ancak birbirlerini tamamlayici alternatif
yontemler olarak kullanilabilecegini diisiinmekteyiz.

Anahtar kelimeler: meme kitlesi, sonoelastografi, magnetik rezonans gériintiileme, difiizyon
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INTRODUCTION

Breast cancer is the most common malignancy in
women and among the leading causes of cancer-
related deaths. Early diagnosis is the most important
factor determining prognosis in breast cancer.
Detection of the disease at an early stage increases
treatment success and survival -3,

Diagnostic breast USG is an inexpensive, convenient,
and non-invasive method without any radiation
exposure. Recently, there have been significant imp-
rovements in characterization of breast mass lesions
using B-mode sonography, which can detect malig-
nant masses with high sensitivity. However, a high
false positive rate is an important problem ),

Sonoelastography is based on the fact that softer sites
in the tissues are more easily deformed to a greater
extent than the harder parts when left under comp-
ression. The method semiquantitatively measures the
degree of deformation in the tissue using B-mode
USG devices 9. Important advantages of sonoelas-
tography are similar to other USG methods, as being
inexpensive, noninvasive, convenient, and commonly
available, as well as allowing real-time visualization
and not requiring ionizing radiation 9,

Sonoelastography is an imaging modality that mea-
sures the tissue response to compression, and thus,
measures elasticity and stiffness of the tissue.
Malignant lesions have higher scores than benign
lesions, as malignant lesions are usually more rigid
due to desmoplastic reactions *¥. Two main sonoe-
lastography methods are being used to evaluate
breast lesions. These are five-point scoring system
and strain index method. The five-point scoring
system shows the degree of stiffness in the lesion
and its surrounding parenchyma with different color
codes in real time, and the qualitative scoring can be
made visually between 1 to 5 points 2?3, Strain
index measurement determines the strain index of
the lesion by proportioning the strain values of the
lesion and the adjacent structures using the obtai-
ned elasticity maps. In this way, the degree of the
stiffness in the lesion can be assessed quantitatively
(1114 |n addition, the shear wave elastography, the
guantitative technique shows the elasticity of tissues
in kPa. The advantage of the technique is the mini-
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mal interobserver difference 19,

Large-scale studies evaluating contrast-enhanced
MRI showed that it is highly sensitive in detecting
primary or recurrent breast cancer >, Many studi-
es report rates of sensitivity over 90%, reaching
100% particularly in invasive breast cancer ., Breast
MRI has been used for the purpose of preoperative
staging in patients with breast cancer for the last two
decades. Breast MRI can provide information about
the morphological and dynamic properties of the
lesion.

There are many studies using ADC values to discrimi-
nate malignant and benign lesions of the breast, to
characterize malignant masses, and to evaluate peri-
tumoral spread, tumoral cellularity and response to
treatment ?*?2, |n terms of ADC values, there is no
consensus on which maximum b value will be used
to evaluate breast lesions. ADC value of benign bre-
ast lesions is generally high. ADC value is affected by
tissue features that have low cellularity such as fib-
rosis or necrosis. Therefore ADC values decrease in
fibrotic lesions, such as fibrous fibroadenomas or
invasive ductal carcinoma. ADC values of cysts are
higher, because of their liquid content. In general,
serous content causes a low restriction in diffusion,
and mucinous content causes a slightly higher diffu-
sion restriction. Invasive ductal carcinoma shows
lower ADC values than other malignant tumors, pos-
sibly due to dense tumor cells preventing the effec-
tive movements of molecules and restricting diffusi-
on. Noninvasive ductal carcinoma shows high ADC
values than ductal carcinoma due to bleeding in the
necrotic center and lower cellularity 7,

The present study aims to investigate the contributi-
ons of five-point scoring system in sonoelastography
and ADC values measured with MRI to the diagnosis
and their additive value in discriminating between
malignant and benign lesions of the breast that are
detected with USG.

MATERIAL and METHODS

Forty-five patients who were referred to the
Radiology Clinic of Umraniye Educaton and Research
Hospital for radiological examination and had previ-
ous breast MRI scans were examined with sonoelas-
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tography prior to the biopsy. MRI examinations of
these patients were evaluated, and measurements
were made from the ADC maps.

Cases with lesions that were larger than 3 cm -as
these exceed the area of visualization in elastog-
raphy- or lesions that could not be localized in the
ADC map of breast MRI, cases for whom a histopat-
hological diagnosis was not made, and cases who
previously underwent surgical treatment were exclu-
ded from the study.

Umraniye Training and Research Hospital The Clinical
Research Ethics Committee of the hospital (Issue:
256) approved the study protocol, and all cases inc-
luded in the study provided written informed con-
sent.

Sonoelastography technique and evaluation of
images

While the patient was lying in the normal ultraso-
nography position, a 12 MHz linear transducer probe
was centered over the lesion and positioned perpen-
dicular to the skin, lesion, and anterior chest wall.
The examination was performed using digital USG
devices (Toshiba Aplio MX and Toshiba Aplio 500)
that have real-time elastography software. For each
lesion, evaluation at B-mode was followed by real-
time elastography mode using the same probe, and
images were obtained. During real-time examinati-
on, both B-mode and elastography images of the
examined area could be visualized on the monitor
side by side, in two separate windows. In B-mode
and elastography images, the imaging area was
adjusted so that the entire mass lesion was visuali-
zed together with subcutaneous fat tissue and super-
ficial layer of pectoral muscle. While obtaining elas-
tography images, a slight pressure was applied per-
pendicular to the lesion. In our study, for every pixel
of the elasticity image, color codes were determined
according to the degree of strain. The color scale
varied from red (the highest degree of strain (sof-
test) to blue (complete absence of strain (hardest),
with green showing the average strain.

Two radiologists who were experienced in breast
sonography and sonoelastography and blinded to
the histopathological diagnoses of the cases evalua-
ted the B-mode sonography and sonoelastography

images that were recorded digitally during the ima-
ging. After evaluation, an elastography score was
determined for each case.

During evaluation of the sonography images, a five-
point scoring system developed by Itoh et al. ®3,
which is known as ‘Tsukuba Elasticity Score, was
employed (Figure 1). The scores were assigned
according to the following classification:

Scores 1-3 were considered to indicate benign, and
scores 4-5 malignant lesions.

Score 1 Score 2 Score 3

Score 4 Score 5

Figure 1. Schematic representation of Tsukuba scoring system.

MRI technique and evaluation of images

Breast MRI scans were performed bilaterally in each
patient so as to encompass the entire breast, using
8-channel double surface breast coil, 1.5 T MRI devi-
ce (Siemens Avantom). Contrast agent was adminis-
tered manually as a bolus dosage of 0.1-0.2 mmol/
kg. In each case, fat- suppressed T2 STIR axial images
(TE:76, TR:4200, FOV=320 mm, matrix=512x512,
section thickness=5 mm); turbo-spin echo T1 axial
images (TE:8.7, TR:510, FOV=320 mm, matrix=
512x512, section thickness=5 mm), and FLASH 3D
T1A(TE:1.44,TR:4.68,FOV=320mm, matrix=512x512,
section thickness=1.7 mm) non-contrast and axial
dynamic images at 1st, 2nd, 3rd, 4th, and 5th minu-
tes were obtained. Using the subtraction program
that is present as standard in the Siemens MRI con-
sole, each of the non-contrast FLASH 3D images
were subtracted from the dynamic images in order
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to obtain the subtracted images. Before administra-
tion of the contrast agent, echo-planar diffusion and
ADC images (TR=8500, TE=109, FOV=320 mm, mat-
rix= 256x256, section thickness=5 mm) were obtai-
ned with b=1000 values. ADC measurements were
made by calculating pixel values. The measurements
were evaluated by manual placement of the ROl on
the mass lesion and the normal fibroglandular tissue
of the same breast. Measurements were repeated
several times, and the lowest value was accepted.

Statistical Analysis

For evaluation of the study data, statistical analyses
were made with IBM SPSS Statistics 22 program. In
addition to the descriptive statistics (mean, standard
deviation, frequency), comparison of quantitative
data was made using one-way ANOVA for comparing
more than two groups with normally distributed
parameters, and the group that caused the differen-
ce was determined with Tukey HDS test. Comparison
of two groups for normally distributed parameters
was made with Student’s t-test. Qualitative data
were compared using chi-square test, continuity
(Yates) correction, and McNemar test. Sensitivity
and specificity calculations were made with diagnos-
tic screening tests. P<0.05 was accepted as statisti-
cally significant.

RESULTS

The study was conducted with a total of 45 female
cases aged between 19 and 70 years. Mean age was
44.69+10.63 years. Sizes of mass lesions varied from 7
mm to 30 mm, with a mean size of 16.41+6.37 mm.

For histopathological examination, fine needle aspi-
ration biopsy (FNAB) was performed in 19 (42.2%),
and Tru-Cut biopsy in 26 (57.8%) cases.

Detected benign lesions included fibroadenomas
(n=9), fibroadenomatoid changes (n=3), fibrocystic
changes (n=12), and papillomas (n=3). Detected
malignant lesions, included invasive ductal carcino-
mas (n=17), and invasive lobular carcinoma (n=1).

Tsukuba scores of 1 (n=4; 8.9%), 2 (n=17: 37.8%), 3
(n=8: 17.8%), 4 (n=5: 11.1%), and 5 (n=11: 24.4%)
were detected in respective number of cases. Based
on the Tsukuba scores, 16 lesions (35.6%) were diag-
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nosed as malignant, while 29 lesions (64.4%) as
benign.

Pathological examination results were benign in all
cases with Tsukuba scores 1 and 2. Among cases with
Tsukuba score 3, 37.5% were malignant and 62.5%
were benign. Eighty percent of the cases with
Tsukuba score 4 were malignant, while all (100%) of
the cases with score 5 had malignant pathology.

Table 1. Distribution of pathology results according to Tsukuba
scores.

Pathology
Tskuba Malignant Benign
n %
1 0 (0%) 4 (100%)
2 0 (0%) 17 (100%)
3 3(37.5%) 5(62.5%)
4 4 (80%) 1(20%)
5 11 (100%) 0 (0%)

There was a statistically significant concordance bet-
ween pathology results and Tsukuba scores (p<0.05).
The rate of accurate diagnosis of malignancy was
40% based on the pathology results, and 35.6%
based on Tsukuba scores. Compared to pathology
results, Tsukuba scores had diagnostic sensitivity of
83.3%, specificity of 96.3%, positive predictive value
of 93.75% and negative predictive value of 89.66%.

Table 2. Concordance between Tsukuba score and pathology re-
sult.

Pathology
Tsukuba Malignant Benign Total p
n (%) n (%) n (%)

Malignant 15 (33.3%) 1(2.2%) 16 (35.6%)
Benign 3(6.7%) 26(57.8%) 29 (64.4%) 0.001%*
Total 18 (40%) 27 (60%) 45 (100%)

McNemar Test ** p<0.01

ADC values of the mass lesions of cases varied bet-
ween 0.74x10° mm?¥sec and 1.8x10° mm?¥sec, with
a mean lesion ADC value of 1.2x102 mm?¥sec. ADC
values of the normal breast tissue varied between
1.02x10% mm?¥sec and 2.91x10% mm?¥sec, with a
mean ADC value of 1.6x10° mm?¥sec.

After categorizing the lesions as benign and malig-
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nant, the mean ADC value of the malignant lesions
was 0.95+0.17x103 mm?¥sec, while the mean ADC
value of the benign lesions was 1.37+0.16x10° mm?¥
sec. Mean ADC value of the lesions was significantly
lower in cases with malignant pathology results
compared to the cases with benign pathology results
(p<0.01).

Table 3. Concordance of mass lesion ADC and normal breast ADC
values with the pathology results.

Pathology

Malignant Benign p
MeantSS MeantSS
(Min-Max)x1073 (Min-Max)x10*3

Mass ADC  0.95+0.17 (0.74-1.51) 1.37#0.16 (1.1-1.8) 0.001**
Breast ADC 1.58+0.45 (1.02-2.91) 1.61#0.30 (1.17-2.25) 0.771

Student t Test, ** p<0.01

Mean normal breast tissue ADC values did not show
a statistically significant difference according to the
pathology results of the cases (p>0.05).

Table 4. Evaluation of lesion ADC values according to Tsukuba
score.

Mass ADC x107

Tskuba n Min-Max MeanSD p

1 4 1.39-1.49 1.45+0.04

2 17 1.11-1.8 1.34+0.16

3 8 0.85-1.66 1.23+0.32 10.001%*
4 5 0.75-1.33 0.96+0.22

5 11 0.74-1.51 0.99+0.21

Malignant 16 0.74-1.51 0.99+0.21 20.001%**
Benign 29 0.85-1.8 1.33+0.21

1 One-way ANOVA test, 2 Student t test, ** p<0.01

In comparison of Tsukuba scores of the lesions and
ADC values, mean ADC values of lesions showed a
statistically significant difference according to
Tsukuba scores (p<0.01). Mean ADC value of the
cases with Tsukuba score 1 was significantly higher
than mean lesion ADC value of cases with Tsukuba
scores of 4 (p=0.011) or 5 (p=0.006). Mean ADC
value of the cases with Tsukuba score of 2 was signi-
ficantly higher than mean ADC value of the cases
with Tsukuba scores of 4 (p=0.008) or 5 (p=0.001).
There was no statistically significant difference in
comparison of other Tsukuba scores regarding mean
ADC values of the lesions (p>0.05).

Figure 2. A 25 year-old female case. (a) In sonoelastographic
examination, the lesion is coded predominantly as green, sho-
wing equal elasticity with the surrounding breast parenchyma,
and was evaluated as Tsukuba elasticity score 1. (b) Post-contrast
administration axial T1A FLASH 3D subtraction image. (c) ADC
value in DWI was calculated as 1.538x10° mmZ%sec.
Histopathological diagnosis of the case was fibrocystic changes.

Figure 3. A 29 year-old female case. (a) In sonoelastographic
examination, the lesion included blue and green areas, showing
inhomogeneous elasticity, and was evaluated as Tsukuba elasti-
city score 2. (b) Post-contrast axial TLA FLASH 3D subtraction
image. (c) ADC value in DWI was calculated as 1.634x10% mm?%
sec. Histopathological diagnosis of the case was fibroadenoma-
toid changes.
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Figure 4. A 57 year-old female case. (a) In sonoelastographic
examination, the surrounding tissue observed has not lost its
elasticity, and the lesion coded as blue was evaluated as Tsukuba
elasticity score 4. (b) Post-contrast axial T1A FLASH 3D subtracti-
on image. (c) ADC value in DWI was calculated as 0.898x107
mm?sec. Histopathological diagnosis of the case was intraductal
carcinoma.

Figure 5. A 55 year-old female case. (a) In sonoelastographic
examination, the surrounding tissue was observed to have lost
its elasticity, and the lesion coded as blue was evaluated as
Tsukuba elasticity score 5. (b) Post-contrast axial T1A FLASH 3D
subtraction image. (c) ADC value in DWI was calculated as
0.74x10° mm?sec. Histopathological diagnosis of the case was
invasive breast carcinoma.
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Figure 6. A 42 year-old female case. The malignant lesion was eva-
luated as false negative based on ADC measurement, while Tsukuba
score identified it correctly. (a) In sonoelastographic examination,
the lesion was evaluated as Tsukuba elasticity score 5. (b) Post-
contrast axial T1A FLASH 3D subtraction image. (c) ADC value in
DWI was calculated as 1.414x10° mm?%sec. Histopathological diag-
nosis of the case was invasive lobular carcinoma..

Malignant lesions detected based on Tsukuba scores
had significantly lower mean ADC values compared
to benign lesions (p<0.01).

DISCUSSION

Sonoelastography may show the degree of tissue
stiffness in real time with color codes, and a qualita-
tive elasticity score between 1 to 5 points can be
assigned. The five-point scoring system developed
by Itoh et al. ®3), known as “Tsukuba elasticity
score,” is commonly used in sonoelastographic eva-
luation of breast lesions. In this scoring system, the
color pattern of the lesion and the surrounding bre-
ast tissue are evaluated and assigned a score on a
scale of five points. We used this Tsukuba elasticity
score in our study. In comparison to histopathologi-
cal examination results, Tsukuba elasticity score was
found to have a sensitivity of 83.3%, specificity of
96.3%, positive predictive value of 93.75%, and
negative predictive value of 89.66%. Itoh et al. ¥
evaluated 111 lesions and found the sensitivity and
specificity of this five-point scoring method as 86.5%
and 89.8%, respectively. Zhu et al. *® evaluated 139
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lesions and they found its sensitivity and specificity
as 85.5% and 86.6%, respectively. Yildiz et al. evalua-
ted 80 patients and they found sensitivity and speci-
ficity as 85.71% and 86.44%, respectively @9, Our
results are consistent with the results of previous
studies using scoring methods. These findings sup-
port the utilization of this scoring system as a comp-
lementary diagnostic method to increase specificity.

In our study, we used 1.5 T magnet power device
with EPI-DWI sequence and a b value of 1000 to
generate ADC values. Mean ADC values of 18 malig-
nant (0.95+0.17x10° mm?%sec), 27 benign lesions
(1.3740.16x10° mm?sec), and normal tissue (1.6x107
mm?sec) were as stated. Mean ADC value of lesions
that were histopathologically reported as malignant
was significantly lower compared to mean ADC value
of lesions that were histopathologically benign
(p<0.01).

In their study, Guo et al. ®® used EPI sequences and
took b values as 0 and 1000 mm?sec, and they found
mean ADC values of 31 malignant (0.97x10° mm?¥
sec), and 24 benign lesions (1.57x10° mm?¥sec) as
indicated. Using similar sequence (EPI), we obtained
similar results to those of Guo et al.

Woodhams et al. used b value as 0 and 700 mm?%sec
to calculate ADC values in 191 mass lesions. They
found mean ADC values for malignant (1.22+0.31x103
mm?sec), and benign lesions (1.67+0.54x10° mm?%
sec), and normal tissue (2.09+0.27x10° mm?¥sec) as
indicated ?¥. Yilmaz et al. used two different b values
(b=400, 800 s mm) and found highly significant dif-
ferences between the mean ADC values for normal
parenchyma and malignancy (p<0.001)%),

Our mean ADC value for malignant lesions was
slightly lower than that found by Woodhams et al.
The reason for this is that 17 of the 18 malignant
lesions in our study were invasive ductal carcinomas.
Woodhams et al. showed that invasive ductal carci-
noma had lower ADC values compared to noninvasi-
ve ductal carcinoma. They found mean ADC values in
invasive ductal, and noninvasive ductal carcinomas
as 1.20x10° mm¥sec, and 1.35x10° mm%sec, res-
pectively Park et al. reported mean ADC value in
invasive ductal carcinoma as 0.89x10° mm?¥sec, and
their result was consistent with ours @4,

There are limited number of studies investigating
sonoelastography and diffusion ADC value in discri-
minating breast lesions. Satake et al. ?® investigated
ultrasound elastography and MRI diffusion ADC valu-
es in 115 patients with only BI-RADS Category 4 and
5 lesions and they found mean elasticity score for
malignant masses (4.1+0.8) was significantly higher
than that for benign masses (2.7+£1.1) and also mean
ADCvalue for malignant masses (0.89 x 10-3+0.28x103
mm?/s) was significantly lower than that of benign
masses (1.1x103+0.34x10° mm?/s). For BI-RADS
category 4 masses, in the univariate analysis, the
elasticity score (p=0.002) was a statistically signifi-
cant predictor for malignancy, whereas the ADC
value (p=0.054) was not significant. Using multivari-
ate analysis, the elasticity score was also statistically
significant (p=0.005) for BIRADS category 4 masses.
In the univariate analysis, neither the elasticity score
(p=0.993) nor the ADC value (p=0.998) was a statisti-
cally significant predictor of malignancy in BI-RADS
category 5 masses. BI-RADS category 1-3 masses
were not included in their study. In our study, in
comparison of Tsukuba scores of the lesions and ADC
values, mean ADC values of the lesions showed a
statistically significant difference according to
Tsukuba scores (p<0.01). Mean ADC values of the
lesions in cases with Tsukuba score 1 and 2 were
significantly higher than mean ADC values of the
lesions in cases with Tsukuba score 4 or 5. Malignant
lesions diagnosed based on Tsukuba scores had sig-
nificantly lower mean ADC values compared to
benign lesions. In addition in our study, 3 of the 4
lesions that had false negative results according to
five-point scoring system were correctly identified as
malignant with ADC measurements, while 1 lesion
had false negative result with both sonoelastography
and ADC. Two lesions that were evaluated as benign
based on ADC values were diagnosed as malignant in
histopathological examination; while both lesions
were identified accurately with sonoelastography.

There are some limitations of this study. The sample
size was relatively low. Sonoelastographic evaluation
was performed using color- coded maps overlaying
B-mode sonographic images and therefore, could
not be performed independent of the B-mode sonog-
raphic examination which created a potential for
bias. Furthermore, elastographic images were assig-
ned a score on a scale of 5, but this process involved
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the observer’s interpretation and was not comple-
tely objective. Regarding ADC measurement, cur-
rently there is no standard b value in diffusion MRI,
and different b values yield different results. Also,
small cystic, necrotic components within the lesion
can lead to overestimation of ADC.

CONCLUSION

Sonoelastography opens a new dimension in ima-
ging by providing information regarding the mecha-
nical properties of the examined tissue, and therefo-
re it is a valuable imaging method. Rather than being
used alone in discriminating between benign and
malignant breast lesions, the sonoelastographic five-
point Tsukuba scoring system can be used as an
ancillary method in order to increase diagnostic spe-
cificity and prevent unnecessary biopsies and inter-
ventions.

Diffusion- weighted MRI is a rapid, sensitive, alterna-
tive imaging modality for characterization of breast
lesions through calculation of ADC values.
Additionally, since DWI is a noninvasive diagnostic
method, it can prevent unnecessary biopsies.

Sonoelastography and ADC may be insufficient on
their own to make a discrimination between benign
and malignant breast lesions. However, these two
can be used as complementary alternative methods
to increase diagnostic sensitivity and specificity.
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ABSTRACT

Objective: To compare the serum and salivary values of alpha-fetoprotein (AFP) used in screening neural tube defects (NTD) during pregnancy.
To investigate whether saliva can be used instead of serum in NTD screening.

Method: The study was conducted between May 2018 - November 2019 at Adiyaman University. The study included 41 pregnant women
complicated by NTD and 44 healthy pregnant women. Three ml venous blood and 2 ml saliva samples were taken from both groups. Serum
and saliva samples were not diluted. AFP concentration was measured at 450 nm by using commercially available enzyme-linked
immunoassay. The intra-, and inter- test assay coefficients (CVs) of the kit were <8% and <10%, respectively. SPSS 21 program was used for
data analysis. Mann-Whitney Test was used for the analysis of continuously changing parameters. The correlation coefficient was calculated
by Spearman test. A p value of less than 0.05 was accepted for statistical significance.

Results: When serum and salivary AFP values were compared between the two groups, the AFP values were found to be higher in both NTD
group samples (p<0.001, p<0.001). In both groups, correlation analysis for serum and salivary AFP values showed a strong positive correlation
(r=0.730, p<0.001). When the cut-off value for serum AFP is taken as 0.26, NTD can be determined with 100% sensitivity and 90% specificity
(AUC: 0.932, p<0.001). When the cut-off value for salivary AFP is taken as 0.034, it can detect NTD with 95% sensitivity and 92% specificity
(AUC: 1.00, p<0.001).

Conclusion: Salivary and serum AFP values showed strong positive correlation between themselves. We believe that saliva can be used in NTD
screening performed by AFP measurement.

Keywords: neural tube defect, alpha-fetoprotein, saliva, anomaly, screening test
6z

Amag: Gebelikte néral tiip defekti (NTD) taramasinda kullanilan alfa-fetoproteinin (AFP) serum ve tiikiiriik degerlerini karsilastirmak. NTD
taramasinda serum yerine tiikiiriik 6rneginin kullanip kullanilamayacadini arastirmak.

Yéntem: Calisma Mayis 2018 - Kasim 2019 tarihleri arasinda Adiyaman Universitesi’nde yapildi. Calismaya gebelidi NTD ile komplike olmus
41 gebe ve saglikli gebeligi olan 44 gebe ddhil edildi. Her iki grup gebelerden 3 ml venéz kan ve 2 ml tiikiiriik érnegdi alindi. Serum ve tiikdiriik
numuneleri seyreltilmedi. AFP konsantrasyonu, ticari olarak temin edilebilen enzim bagl immiinolojik test kullanilarak 450 nm’de 6l¢iildii.
Kitin intra- ve inter- test tahlil katsayisi (CV) sirasiyla <% 8 ve <% 10 idi. Verilerin analizi igin SPSS 21 programi kullanildi. Stirekli degisen para-
metrelerin analizi icin Mann-Whitney Test kullanildi. Korelasyon katsayisi Spearman testi ile hesaplandi. Istatistiksel anlamlilik icin 0,05’den
kiigtik p degeri kabul edildi.

Bulgular: ki grup arasinda serum ve tiikiiriik AFP dederleri karsilastirildiginda, AFP degeri her iki érnekte de NTD grubunda istatistiki olarak
daha yiiksek saptandi (p<0,001, p<0,001). Her iki grupta Serum ve tiikiiriik AFP degerleri icin yapilan korelasyon analizinde pozitif yénde gliglii
korelasyon elde edildi (r=0,730, p<0,001). Serum AFP igin cut-off deder 0,26 alindidinda %100 sensitivite ve %90 spesifisite ile NTD belirlene-
bilir (AUC: 0,932, p<0,001). Tiikiiriik AFP igin cut-off degeri 0,034 alindiginda, %95 sensitivite ve %92 spesifisite ile NTD’ni belirleyebilir
(AUC: 1,00, p<0,001).

Sonug: Tiikiiriik ve serum AFP degderleri gli¢lii pozitif korelasyon gdstermistir. AFP él¢iimii ile yapilan NTD taramasinda tiikiirigiin kullanilabi-
lecegi kanaatindeyiz.

Anahtar kelimeler: NTD taramasinda tiikiiriik AFP diizeyleri
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INTRODUCTION

Neural tube defect (NTD) is the closure defect that
occurs during the early embryonic development of
the central nervous system. The defect can occur
anywhere in the cranium and the medulla spinalis.
Its incidence varies geographically over a wide range
of 0.2-3% ™. These common serious anomalies are
the leading cause of death and serious disability in
the neonatal period ?. For this reason, all pregnant
women are subjected to screening program for NTD
in the early stages of pregnancy. Biomarkers and
imaging methods are used in screening programs.
The most commonly used biomarker for NTD is
alpha-fetoprotein (AFP) ®).. AFP is a plasma protein
produced in yolk sac and fetal liver during pregnancy.
AFP passes into amniotic fluid and maternal blood at
high concentrations . It starts to increase in the first
week of pregnancy and reaches the peak level in the
first trimester. Then it decreases a little and remains
at this level until the 32" week. It is removed from
the blood in a short time after birth. AFP also incre-
ases in other pregnancy pathologies such as ompha-
locele, gastroschisis, and yolk sac tumor ©. It also
increases in hepatocellular cancer (HCC), hepatob-
lastoma and germ cell tumors during adulthood ©.
The measurement of AFP is done by ELISA methods
and serum is usually used for measurement .
Today, medicine is shifting to noninvasive diagnostic
and treatment methods day by day. Therefore, espe-
cially noninvasive screening tests will increase appli-
cability and patient compliance. In addition to serum,
screening tests are also performed on urine and sali-
va samples where sampling is more painless and
noninvasive ©,

While urine is used frequently in these screening
tests, saliva is used very rarely. However, saliva is the
easiest way for ease of sampling ©.

In our study, we wanted to investigate whether AFP,
which is detected in high levels in serum in second
trimester pregnants complicated with NTD, can also
be detected in saliva samples. Therefore, we aimed
to compare the AFP levels in the serum and saliva
samples of second trimester healthy pregnants and
second trimester pregnants whose pregnancy was
complicated by NTD.

MATERIAL and METHOD

Study design

This randomized prospective study was conducted at
the Adiyaman University Obstetrics and Gynecology
Clinic between May 2018 and November 2019.
Before starting the study, we got approval from
Adiyaman University local ethics committee on
05.22.2018 with registration number 2018/4-19.
NTD screening is performed in all pregnant women
between the 12™ and 20™ gestational weeks in our
clinic. Ultrasonographic (US) examination and mea-
surement of maternal AFP serum values were used
in NTD screening. We selected pregnant women in
the NTD group included in our study randomly from
pregnant women who were diagnosed with NTD in
our outpatient clinic or diagnosed with NTD at the
maternity clinic and referred to our outpatient clinic.
A total of 41 pregnant women whose pregnancy was
complicated by NTD were included in the study.
Pregnancies with fetal anomalies other than NTD,
multiple pregnancies and pregnant women who
were reluctant to participate were excluded from
the study. In addition, pregnant women with chronic
diseases such as diabetes mellitus, hypertension,
hepatitis and those using medications regularly were
also excluded.

As a control group, 44 randomly selected pregnant
women in the same gestational week with the study
group of patients admitted to the obstetric outpati-
ent clinic for routine control were compared with
the study group. Pregnant women with any fetal
anomaly, multiple pregnancies, pregnant women
with chronic disease and using medications regularly
were not included in the control group of pregnant
women. Cases in the NTD and control groups were
informed about the study. Written consent was
obtained from all pregnant women who volunteered
to participate in the study.

Collection of samples

Approximately 3 ml of venous blood samples were
pipetted into the anticoagulant tubes after info obta-
ining informed consent of the NTD and control group
of pregnant women. The samples were centrifuged
at 3500 rpm/min for 10 minutes without waiting.
Separated plasma portions were placed in the
Eppendorf tubes with automatic pipettes and stored
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at -80 degrees until the day of analysis. About 2 ml of
saliva samples were taken from the same patients and
pipetted into the Eppendorf tubes without any treat-
ment and stored at -80 degrees Celsius until the day
of study. Patients were advised not to eat anything for
at least 4-6 hours before giving a saliva sample.

Measurements

The alpha-fetoprotein concentration in serum and
saliva samples was measured at 450 nm using a com-
mercially available enzyme-bound immunoassay
(Catalog no: EH0359, Wuhan Fine Biological
Technologies Co. Ltd. China). The test was carried out
as directed by the manufacturer. Samples were not
diluted. The intra-, and inter- test assay coefficients
(CVs) of the kit were <8% and <10%, respectively.

Statistics

SPSS 21 (IBM Statistical Package for Social Sciences
Statistics version 21.0, Chicago, USA) program was
used for data analysis. The demographic data, serum
and saliva AFP values of the patients were compared
between the groups with the Mann-Whitney Test.
Correlation coefficient was calculated with Spearman

Table 1. Demographic characteristics of pregnant women in both
groups.

Med J Bakirkoy 2020;16(3):212-7

test. Data were presented as meantSD. P value less
than 0.05 was accepted for statistical significance.
ROC analysis was performed on serum and saliva
AFP values to determine the cut-off value that pre-
dicts NTD for AFP.

RESULTS

All pregnant women were between 12 w + 0 d and 20
w + 0 d. There was no statistical difference between
the two groups in terms of demographic data such as
age, gravida, parity and BMI. Gestational weeks and
demographic data of the pregnant women constitu-
ting the two groups are summarized in Table 1.

When comparing AFP values between the two gro-
ups, mean serum AFP level was statistically higher in
NTD group (1.393%0.310 vs 0.357+0.097 ng/mL,
p<0.001). Again, when the saliva AFP values were
compared between the two groups, the AFP values
were found statistically higher in the NTD group
(0.518+0.259 vs 0.106+0.054 ng/mL, p<0.001)
(Figure 1). The AFP values of both groups are sum-
marized in Table 2.

Table 2. Serum and saliva AFP levels of pregnant women in both
groups.

NTD Group  Control Group p NTD Group Control Group p
n=41 n=44 n=41 n=44
Age (year) (meantSD) 26,613,3 27,8t4,4 0,176 AFP serum (ng/mL) 1,39340,310 0,357+0,097  <0,001*
BMI (kg/m?) (meanzSD) 21,842,1 21,5+2,0 0,525 (meanSD)
Gw (hafta) (meanzSD) 15,8+0,9 15,3+1,6 0,126
G (meanzSD) 2,7+1,2 3,2+1,4 0,092 AFP saliva (ng/mL) 0,518+0,259 0,106+0,054  <0,001*
A (meanSD) 1,6%1,1 1,9+1,1 0,258 (meanSD)

BMI: Body mass index, Gw: Gestational week, G: Gravidity,
A: Alive SD: Standart Deviasyon
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Figure 1. Average of serum (a) and saliva (b) AFP in both groups.

AFP: Alfa-fetoprotein
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Figure 2. AFP correlation relationship between serum and saliva
in both groups (r=0,730, p<0,001).
AFP: Alfa-fetoprotein

In the correlation analysis for serum and saliva AFP
values in both groups, a positive correlation was
detected (r=0.730, p<0.001) (Figure 2).

When cut-off value of 0.26 is taken for serum AFP,
NTD can be determined with 100% sensitivity, 90%
specificity (AUC: 0.932, p<0.001). When cut-off value
of 0.034 is taken for saliva AFP, it can determine NTD
with 95% sensitivity, 92% specificity (AUC: 1.00,
p<0.001) (Figure 3).

DISCUSSION

A fetal anomaly such as NTD, akrania, or a defect at
the level of the medulla spinalis may cause the baby
to experience serious disabilities throughout its life
19 For this reason, it is an appropriate approach to
screen all pregnant women without discrimination.
AFP measurements, and obstetric ultrasonography
are used as screening methods all over the world ©,
Of these screening methods, USG should be perfor-
med by a gynecologist with a good obstetric experien-
ce or by a radiologist with an obstetric evaluation
experience Y, In this respect, it is difficult to use USG
as a screening test, but high AFP detection in saliva or
blood must be confirmed with USG. Screening tests
should be a method in which all pregnant women can
benefit equally in terms of cost-effectiveness, ease of
application and accessibility. The measurement of AFP
is quite practical compared to the ultrasonographic
method in terms of applicability as a screening test 2

ROC Curve

Source of
the Curve

|=AFP_serum
[——aFP saliva

0,5

]
T

Sensitivity

=
b

0,24

1 - Specificity

Figure 3. ROC analysis of serum and saliva AFP values in both
groups (AUC: 0,932, p<0,001), (AUC: 1,00, p<0,001).
AUC: Area Under Curve, ROC: Receiver Operating Characteristic.

AFP measurement is usually done from serum. Venous
blood collection is a procedure that hurts the patient.
Although it is considered noninvasive, an attempt is
made to the patient’s body integrity. But taking the
saliva sample is quite practical. In addition, contrary to
what is required when taking venous blood samples,
local antiseptic, syringe, laboratory tube and most
importantly, qualified medical personnel are not nee-
ded. It can even be taken at home. For this reason,
investigating the presence and density of AFP in saliva
will increase the ease of application of the screening
test. In the literature, saliva has been used in many
studies to screen biomarkers @34, These studies
mostly included oral and head and neck tumors @, In
our study, pregnancies complicated by NTD were eva-
luated. In addition, there are very few studies in the
literature investigating AFP in saliva 9. In our study,
serum AFP values were significantly higher in NTD
group compared to the control group, as expected. In
addition, in the NTD Group, the AFP value in saliva
was statistically higher than the control group
(p<0.001). When we looked at whether there was a
correlation between serum and saliva AFP values, a
strongly positive correlation was detected between
the samples in both groups (r=0.730, p<0.001). In our
study, the detection of a biomarker in saliva, which is
not related to the mouth and salivary gland, indica-
tes that plasma proteins and other molecules pass
from plasma into saliva. The passage of these prote-
ins and molecules occurs by passive or active diffusi-
on @3,
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In studies with a very small sample size in the litera-
ture, the presence of AFP in saliva was evaluated in
fibrotic diseases of the liver such as HCC and cirrho-
sis 1®17) You et al. compared HCC cases and control
group in their study, and the serum and saliva AFP
values of patients with HCC were statistically higher
than values of the control group patients. In their
study, a positive correlation was found between sali-
va and serum AFP levels in patients with HCC, as in
our study 9. As a result of studies with HCC, cur-
rently AFP is used in the follow-up of diagnosis and
treatment of the patients, and provides strong rele-
vant evidence. In this study, it has been reported
that 1-10% of serum AFP enter into saliva *®. In our
current study, this rate was 35.1% on average. In our
study, we attributed the higher rate of transition of
AFP into saliva to higher AFP levels in NTD complica-
ted pregnancies when compared to HCC and other
GIS malignancies *®, Because the density of the
substances in passive or active diffusion is an impor-
tant determinant on the extent of transition @, In
addition, increased variations in hormonal balance
and volume during pregnancy lead to relaxation in
vascular smooth muscles and consequently enhance
permeability. The escape of intravascular fluid into
the interstitial space also increases during pregnancy
29 These physiological changes in pregnancy helped
to explain the higher rate of transition of AFP into
saliva in pregnant women complicated with NTD.
There are proportional differences in the transition
of biomarkers in serum into saliva. The density of
these biomarkers in saliva is less than that in serum.
Therefore, evaluation of biomarkers in saliva with
more sensitive analytical methods will help to obtain
clearer data.

As a result, saliva is one of the easiest samples to
store and process. Because of these advantages,
using the saliva sample in the laboratory will provi-
de convenience and advantages in many aspects. In
our current study, we found that AFP measure-
ments in screening tests for NTD can be performed
in saliva samples instead of serum. We think that NTD
screening test during pregnancy can be performed
with saliva samples in more comprehensive studies on
this subject to be performed in the future.
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ABSTRACT

Objective: The aim of this study is to evaluate the pre-treatment and post-treatment thermography images of patients who received steroid
treatment with a diagnosis of granulomatous mastitis, and to determine whether the thermography device is an effective imaging method
in the follow-up.

Method: This retrospective study was conducted by the Breast Surgery Working Group of Cerrahpasa Medical Faculty, Department of General
Surgery. Fifteen patients who applied to the center between January 1, 2013 and May 31, 2015, and received steroid treatment due to
granulomatous mastitis were included in the study. Digital Infrared Thermal Imaging (DITI) results at the beginning and end of the treatment
were compared.

Results: The mean age of the patients was 34.618.0 years with a range of 22-50 years. Mean values of DITI before steroid treatment of the
inflamed area was 34.3+0.7°C which was significantly higher than the post-treatment mean DITI (31.1+1.1°C). The mean pre-treatment, and
post-treatment DITI values recorded in healthy breasts were 30.1+1.3°C and 29.6+1.1°C, respectively. The DITI values of patients with
granulomatous mastitis were significantly higher than the results of the healthy group, both before and after treatment. In the pre-treatment
DITI measurements, the thermographic image demonstrated a discerning septal image which was considered to show the region where
inflammation was severe. The appearance of this ‘serpentine’ image, which was detected in 8 patients before the treatment, disappeared as
a result of treatment.

Conclusion: Systemic steroid treatment is an effective option in the treatment of patients with granulomatous mastitis, and our results have
shown that DITI can be used in the follow-up of response to treatment.

Keywords: Granulomatous mastitis, systemic steroid treatment, response to treatment, digital infrared tranformation inductor
6z

Amag: Bu ¢alismanin amaci, graniilomatdz mastit tanisi ile steroid tedavisi alan hastalarin tedavi 6ncesi ve tedavi sonrasi infrared termogra-
fi gorintilerinin degerlendirilmesi ve infrared termografi cihazinin takipte etkili bir gériintiileme yéntemi olup olmadigini belirlemektir.
Yéntem: Bu retrospektif kohort ¢calismasi Cerrahpasa Tip Fakiiltesi Meme Cerrahisi Calisma Grubu tarafindan gergeklestirildi. 1 Ocak 2013 ile
31 Mayis 2015 tarihleri arasinda merkeze basvuran ve graniilomatéz mastit nedeniyle steroid tedavisi alan 15 hasta ¢alismaya dahil edildi.
Tedavinin baslangicinda ve sonunda dijital Infrared Termal Gértintiileme (DITI) sonuglari karsilastirildi.

Bulgular: Hastalarin ortalama yasi 34,6%8,0 olup 22-50 yas araligindayd. inflamasyonlu bélgenin steroid tedavisinden énceki DITI degerleri
(34,340,7°C), tedavi sonrasi ortalamadan (31,1+1,1°C) istatistiksel olarak anlamli élglide yiiksekti. Saglikli memelerde kaydedilen ortalama
tedavi 6ncesi DITI élgiimii tekrar dlgiimde 30,1+1,3°C ve 29,6+1,1°C idi. Graniilomat6z mastitli hastalarin DITI sonuglari, tedaviden énce ve
sonra saghkl grubun sonuglarindan anlamli derecede yiiksekti. Tedavi éncesi DITI 6lgiimlerinde, termografik gériintd, inflamasyonun siddetli
oldugu bédlgeyi gosterdigi diisiiniilen ayirt edici bir septal gériintii gosterdi. Tedaviden énce 8 hastada saptanan bu “serpantin” gériintiisinin
gbriinimi, tedavi sonucunda ortadan kayboldu.

Sonug: Graniilomatéz mastitli hastalarin tedavisinde sistemik steroid tedavisi etkili bir segenektir, sonuglarimiz DITI’nin tedaviye yanit takibin-
de kullanilabilecegini géstermektedir.

Anahtar kelimeler: Graniilomat6z mastit, sistemik steroid tedavisi, tedaviye yanit, dijital kizilétesi transformasyon indiiktori
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INTRODUCTION

Idiopathic Granulomatous Mastitis (IGM), a disease
that is easily confused with breast cancer both clini-
callyand radiologically, is classified as a non-infectious
condition with unknown etiology without any speci-
fic treatment. Granulomatous inflammation is a
special chronic inflammation that occurs when acti-
vated macrophages aggregate. After excluding other
factors that cause granuloma in the breast, the diag-
nosis of IGM can be made. However, definitive diag-
nosis can be made by histopathological examination
of affected breast tissue ¥,

Infrared radiation detected by more advanced
systems can be converted into formats that can be
visualized —and more importantly— quantified and
monitored. Digital Infrared Thermal Imaging (DITI) is
an imaging method that has been developed for this
purpose. It has found clinical use as a modality that
can measure the increase in temperature caused by
inflammation on the body surface ?. DITI is a prime
example of a noninvasive, simple and safe diagnostic
technique. Lack of contact, pain (such as in mam-
mography) or radiation exposure (such as in X-ray or
tomography), are also considered to be important
components of comfortable diagnostic methods for
patients G4, Despite the use of various successful
methods for diagnosis and their discerning advanta-
ges over each other, several studies have suggested
that thermographic imaging may be utilized to deter-
mine the size and aggressiveness of tumors ©7).
Studies investigating mastitis with thermal images
were carried out only in veterinary studies on ani-
mals and this method was shown to be effective ©.

The optimal option in the treatment of IGM is not
clear. Depending on the condition of the symptoms,
use of steroids up to 3 to 6 months and surgery may
be required in cases not responding to initial treat-
ments ©. To our knowledge, there is no study in
which DITI was used in the diagnosis or treatment
follow-up of IGM. For this reason, the aim of this
study was to investigate the pre-treatment and post-
treatment DITI results of patients who were recipi-
ents of steroid treatment with a diagnosis IGM, and
to determine whether the DITI could prove to be an
effective imaging method in the evaluation of treat-
ment response.

MATERIAL AND METHOD

This study was carried out between January 1, 2013
and May 31, 2015 by a commission formed by infec-
tious disease specialists and members of the Breast
Surgery Working Group of Cerrahpasa Medical
Faculty. Patients who received steroid treatment due
to IGM were prospectively included in the study.
Evaluation of patients were performed with DITI
imaging before and after treatment at the Radiology
Department of Cerrahpasa Medical Faculty. Ethics
committee approval was obtained from the Ethics
Committee of Cerrahpasa Medical Faculty at the
beginning of the study (Date: 04/10/2015, Approval
number: 83045809/604.01/02-109/20). Informed
consent was obtained from all individual participants
included in the study. All examination, diagnosis, tre-
atment and follow-up stages of the patients were
carried out by the Cerrahpasa Medical Faculty General
Surgery Department Breast Surgery Working Group.

Patient selection

The files of patients who applied to the departments
Cerrahpasa Medical Faculty of General Surgery and
Infectious Diseases with mastitis findings and were
determined to not have simple mastitis were exami-
ned and screened. Fifteen patients who were follo-
wed with a preliminary diagnosis of IGM and diagno-
sed with unilateral IGM after biopsy were included in
the study.

Treatment and follow-up

Methyl-prednisolone treatment was prescribed at a
dose of 0.5 mg / kg / day and thermography images
were taken with the DITI device in the Cerrahpasa
Medical Faculty Radiology Department Breast
Imaging Unit before starting treatment. The patients
were followed at the weekly Mastitis Meeting orga-
nized jointly by Infectious Diseases and General
Surgery Departments. Methylprednisolone treat-
ment of patients who showed clinical improvement
was tapered and discontinued and thermographic
imaging was performed with DITI device approxima-
tely 1 month later.

DITI procedure

In our study, Meditherm med2000°© device was used
for digital infrared imaging. During the shooting, the
temperature of the room was kept at an average of
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18-22°C. Patients were kept in the pre-cooled room for
5 minutes, with the waist up naked. The patient’s hands
were joined at the nape, and 8 images were taken for
each patient from anterior, posterior, right axilla, left
axilla, right oblique and left oblique views (Figure 1).
The whole procedure took an average of 12 minutes.

Using the Wintes Thermal Evaluation Software (ver-
sion 1.05.0005), measurements were made by scan-
ning the areas affected by granulomatous mastitis
and healthy breasts.

Statistical Analysis

Mean, standard deviation, median, lowest, highest,
frequency and ratio values were used in the descrip-
tive statistics of the data. The distribution of continu-
ous variables was checked by the Kolmogorov-
Smirnov test. The Wilcoxon Signed-Rank Test and the
McNemar test were used in the analysis of repeated
measurements. The SPSS v22.0 program was used
for the conduct of all statistical analyses.

RESULTS

The mean age of the patients was 34.6+8.0 with a
range of 22-50 years. The mean DITI measurements
of the diseased breast before methyl-prednisolone
treatment was 34.3+0.7°C. One month after the tre-
atment (post-treatment measurement) this value
was 31.1+1.1°C. Compared with pretreatment valu-
es, there was a statistically significant decrease in
temperature after treatment (p<0.05). Measurements
were also made on the healthy contralateral breast
for comparison . While the mean DITI measurements
in healthy breasts before, and after treatment were

Med J Bakirkoy 2020;16(3):218-23

Table 1. DITI results before and after steroid treatment.

Breast with IGM Healthy breast p
(n=15) (n=15)

Before treatment (°C) 34.3 (33-36) 30.1(28-33) <0.001
After treatment (°C) 31.2 (30-33) 29.9 (28-31) <0.001
P <0.001 0.207

Data are given as median (minimum - maximum)

30.14£1.3°C, and 29.6+1.1°C, respectively. There was
no significant difference between DITI measure-
ments in healthy breasts before and after treatment
(p>0.05). In both the pre-treatment and post-
treatment period, DITI results of healthy breasts
were significantly lower compared to breasts with
IGM (p<0.05, Table 1).

We detected that patients who had active IGM sho-
wed a septal image in the thermography shots of the
abscess area. This image, which was defined as a
serpentine by radiologists, was detected more pro-
minently in patients who were in the active stage of
the disease. This finding was detected in 8 of the 15
patients, but it regressed completely in 7 patients
after treatment (p<0.05, Figure 2, Table 2).

Table 2. Serpentine detection in DITI before and after steroid
treatment.

Serpentine No Serpentine p
before treatment before treatment
(n=8) (n=8)
Serpentine after 1(12.5%) - 0.016
treatment
No Serpentine after 7 (87.5%) 7 (100.0%)
treatment

Data are given as frequency (percentage of column)

Figure 1. Shooting positions and thermographic provisions.
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Figure 2. DITI image of the septal image we call serpentine in granulomatous mastitis (left) and healed after treatment (right).

DISCUSSION

In our study, it was determined that the increase in
temperature due to inflammation in IGM can be
detected with DITI. According to our results, it can be
said that steroid is an effective option in IGM treat-
ment and DITI is a successful imaging method in the
treatment follow-up. However, it is also important to
mention that other treatment approaches do exist.
For instance, in their examination of 81 IGM pati-
ents, Aydin et al., reported that those who received
antibiotics had shorter recovery time compared to
people undergoing the standard immunosuppressi-
ve or surgical treatment —given that lesion size was 2
cm or smaller @, In our study, other treatment
modalities were not examined. In future studies,
better interpretations can be made by examining
these features and comparing their results, especi-
ally with regard to DITI evaluation.

In the literature, no study has been encountered that
performed the diagnosis and follow-up of IGM with
DITIL. In their reviews evaluating the imaging met-
hods used in IGM, Hasbahceci and Kadioglu, repor-
ted that 30 studies published on this subject used
ultrasonography (USG), mammography and magne-
tic resonance imaging (MRI) Y. In a similar study,
Fazzio et al. reported that the most ideal method for
clinical follow-up of patients diagnosed with IGM
was MRI, and that any infrared imaging method was
not preferred in any patient 2. Kocaoglu et al.
reported that MRI was superior in comparison to
USG in the diagnosis of IGM and biopsy is still requi-
red for the definitive diagnosis, but they did not

mention the DITI method. Different studies have also
examined the methods used in the diagnosis of IGM,
but DITI has not been mentioned 4. As far as our
detailed literature review has revealed, this study is
the first study in which steroid treatment follow-up
in IGM was evaluated with DITI results. Although we
could not compare with other methods and other
lesions in our study, it was determined that DITI was
an effective method in the follow-up of IGM treat-
ment with systemic steroids. Although thermal ima-
ges are not preferred in mastitis cases in humans,
they are especially useful in terms of breast health of
animals that are important in the dairy industry;
Thermal images are widely used in screening, diag-
nosis, follow-up and treatment response. Many ani-
mal studies have evaluated the results of diagnosis
and follow-up of the cases with mastitis with infra-
red thermal images. As a result of these studies,
thermal imaging method has been shown to be
effective 517,

Studies conducted in other parts of the body have
reported that the infection / inflammation in any
region can be detected by thermography, and the
patient’s well-being can be confirmed by the impro-
vement of this abnormality. Among these studies,
Kawali reported that the inflammatory or non-
inflammatory state of ocular lesions can be detected
by thermal imaging *®. Denoable et al. *® found that
patellar thermal imaging results reflect the severity
of osteoarthritis and that the regression or progres-
sion of the disease can be monitored with this met-
hod. In a study conducted by Saxena and Willital, the
importance of thermography in determining skin
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and extremity infections was demonstrated 9, In
addition, there are different studies in which inflam-
mation and the results of treatment in different
diseases were monitored by thermal imaging ?*2), In
our study, it was shown that DITI results provide
information about progression and recovery in IGM,
where the inflammation process is quite active.
Considering the results of other studies, it seems
that DITl is an advantageous option in the evaluation
of inflammatory processes that are not only found in
the breast area, but also in other parts of the body,
especially when they are difficult to diagnose and
treat with other methods.

IGM is a rare condition in which it is difficult to diffe-
rentiate between infectious mastitis and breast car-
cinoma. The diagnosis is made by exclusion of other
possible diagnoses and imaging methods facilitate
this process ™. It has been observed that studies
examining the thermographic imaging of breast tis-
sue are mostly performed for the diagnosis, treat-
ment and prognosis of breast cancer @4, IGM
symptoms and imaging results are similar to those of
malignant lesions. Therefore, this differential diag-
nosis is very important 529, There are also studies in
other diseases that have reported that distinction
with DITI is inadequate ?”). Sarigdz et al. examined
the diagnostic reliability of DITI in 54 patients with
palpable breast masses. They found that DITI had
95% sensitivity and 73% specificity in the distinction
of malign-benign lesions. They reported that the
highest temperatures were detected in IGM cases
(36x1°C) which were comparable to those seen in
cases of invasive ductal carcinoma (35+1). Therefore
it was difficult to differentiate these two lesions with
DITI. They also stated that both lesions have higher
temperature than fibroadenoma, due to the presen-
ce of inflammation.

Breast temperature can be influenced by various
features such as metabolic status of the body, blood
supply of the breast, size and volume of the breast,
breast adipose tissue and activity of the glands 28, It
has been reported that breast temperature may also
change according to race, because several skin and
adipose tissue-related characteristics are different
among races ). In our study, these features that
may affect DITI results have not been evaluated.
Since our study is a single-center study, its generali-
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zability is also limited. It is also evident that the reli-
ability of the presented results were as much as
those reported by healthcare professionals who per-
formed and interpreted imaging results. It is also
important to remember that while other methods
have years and years of experience in imaging studi-
es and their limitations are well known, thermog-
raphy does not have these advantages. Finally, in our
study, other treatment modalities could not be exa-
mined. In future studies, better interpretations can
be made by examining these features.

CONCLUSION

To our knowledge, this is the first study to examine
the effectiveness of DITI in IGM treatment follow-up.
We have also determined that response to treat-
ment can be monitored by temperature changes in
the inflamed area with DITI. In future, researches
with greater number of patients, which comparatri-
vely evaluated other imaging methods, and ther-
mography results of other breast diseases will cont-
ribute to more effective management of IGM diag-
nosis and treatment.
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ABSTRACT

Objective: Penetrating vascular injuries are medical conditions that we often come across and require urgent treatment. Early diagnosis and
treatment play a big role reducing the mortality and morbidity in patients suffering from penetrating vascular injuries.

Method: We retrospectively observed 168 patients who were operated by us between January 2016 and September 2019 because of
peripheral vascular injuries. Demographic features, clinical findings at diagnosis and follow-up and 3rd month arterial duplex ultrasound
(DUS) findings were evaluated.

Results: In our study, 244 vascular structures were repaired in 168 patients. The most commonly injured vascular structure was femoral artery
in 54 (22%) cases. Other injured vascular structures were radial artery in 47 (19%), superficial femoral vein in 33 (14%), deep femoral vein in
28 (11%), ulnar artery in 23 (9%), brachial artery in 21 (9%), popliteal artery in 12 (5%), posterior tibial artery in 9 (4%) and the anterior tibial
artery in 3 (1%) cases When it comes to surgical techniques, while primary repair was performed in 57 (23%), and end-to-end anastomosis in
92 patients (38%). As a graft material saphenous vein was used in 60 (25%) and PTFE (polytetraflorethylene) in 35 patients (14%). Two
patients (1.19%) with femoral artery repair had suffered from compartment syndrome and fasciotomy had to be done. In a patient with bone
fracture accompanied to vascular injury, amputation was performed by the orthopedic clinic due to severe osteomyelitis and necrosis after
discharge. At follow-up control after 3 months, stenosis above 70% was not detected with arterial duplex ultrasound (DUS) in any patient and
no intervention was required.

Conclusion: Immediate arrival of patients with penetrating injuries to the hospitals and approach to the patient in consideration of vascular
injury in the emergency rooms are significantly important in reducing limb loss and mortality.

Keywords: peripheral vessel, vascular injury, penetrating injury
6z

Amag: Delici kesici alet yaralanmalari (DKAY) sik gérdiigiimiiz ve acil tedavi gerektiren bir durumdur. Erken tani ve tedavi bu hasta grubunda
mortalite ve morbiditeyi azaltir.

Yontem: Calismamizda 2016 Ocak ile 2019 Eyliil arasinda DKAY nedeniyle ameliyat ettigimiz 168 hastayi retrospektif olarak inceledik.
Hastalarin demografik 6zellikleri, tani ve izlem sirasindaki klinik bulgulari ile 3. ay doppler ultrason bulgulari degerlendirildi.

Bulgular: Calismamizda 168 hastada, 244 vaskiiler yapi onarimi yapildi. Elli dért olgu (%22) ile en sik yaralanan vaskiiler yapi femoral arter
olarak saptand.. Yaralanan diger vaskiiler yapilar sirasiyla 47 olguda (%19) radial arter, 33 olguda (%14) yiizeyel femoral ven, 28 olguda (%11)
derin femoral ven, 23 olguda (%9) ulnar arter, 21 olguda (%9) brakial arter, 12 olguda (%5) popliteal arter, 9 olguda (%4) posterior tibial arter
ve 3 olguda (%1) anterior tibial arterdi. Cerrahi teknik olarak 57 hastada (%23) primer onarim, 92 hastada (%38) ug¢-uca anastomoz tercih
edildi, 60 hastada (%25) safen ven greft ve 35 hastada (%14) PTFE (polytetrafloretilen) greft interpozisyonu uygulandi. Femoral arter tamiri
yapilan 2 hastada (%1.19) kompartman sendromu gelisti ve fasyotomi ihtiyaci oldu. Kemik fraktiirii ve vaskiiler yaralanmasi olan bir hastaya
ise taburculuk sonrasi osteomyelit ve nekroz nedeniyle ortopedi klinigi tarafindan amputasyon uygulandi. Ugiincii ay doppler kontrollerinde
higbir hastada %70 lizeri darlik saptanmadi ve herhangi bir girisim gereksinimi olmadi.

Sonug: Delici kesici alet yaralanmasi olan hastalarin hastaneye vakit kaybetmeden ulasmasi ve acil serviste vaskiiler yaralanma siiphesi ile
yaklasim, uzuv kaybini ve mortaliteyi azaltmak icin 6nemlidir.

Anahtar kelimeler: periferik damar, damar yaralanmasi, kesici alet yaralanmasi
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INTRODUCTION

Penetrating injuries happen to be more common in
patients with low socioeconomic status. Penetrating
injuries are more common than firearm-related inju-
ries. The features of the sharp objects (length, thick-
ness, sharpness) play a key role in the degree of
damage in the injuries. Course of treatment may
vary depending on the body area damaged with the
penetrating injury. When the penetrating injuries
happen to be in thorax and abdomen, they are con-
sidered as multiple traumas and require a multidis-
ciplinary approach as well. Penetrating injuries in
isolated limbs are more common and nerve, muscle
and bones might be damaged along with the vascu-
lar injuries. In such cases, since the operation and
follow-up period can become more complex than
usual, after evaluating the patient with the relevant
clinics, multidisciplinary approach should be consi-
dered. Quickly determining whether or not there is a
vascular pathology and consulting the patient to
vascular surgery for its treatment is really important
for decreasing the mortality and morbidity of the
patient with penetrating injuries.

MATERIAL and METHOD

This study is a descriptive retrospective study in
which we examined 250 patients who applied to the
emergency service of Bakirkoy Dr. Sadi Konuk
Research and Training Hospita Training and Research
Hospital between January 2016 and September 2019
and operated due to peripheral vascular injuries. We
only included patients with peripheral vascular inju-
ries in this study. Patients with penetrating injuries
to abdominal and thorax, patients with gunshot
wounds and missing 3rd month follow-up results
were excluded from the study. All these mentioned
information of 168 patients were accessed and these
patients were included in the study. Cases with mul-
tiple vessel injuries were also included in the study
and counted as one patient, but when it comes to
total number of vessels, we counted each vascular
structure individually. A total of 168 patients and 244
vascular repair structures were included in the
study.

All of the patients were operated in consideration of
BT angiography findings. The repair methods were

chosen according to mechanism of vascular injures
and severity of vascular damage. While the primary
repair was the first choice in simple injuries where
vascular integrity was not impaired, end-to-end
anastomosis was preferred with the fragmented
injuries. Also, if end-to-end anastomosis cannot be
performed; saphenous vein or PTFE graft interpositi-
on methods became our first choice. When a graft
was required for repair, the diameter of the native
vessel has been the primary guide for our graft cho-
ices. Saphenous vein graft was preferred firstly and if
the diameter of the saphenous vein graft was not
suitable, then the PTFE graft which is suitable for the
native vessel diameter was chosen for interposition,
and 6/0 or 7/0 prolene sutures were used for the
anastomosis and repair.

Patients who had venous intervention with sapheno-
us vein or PTFE graft interposition, were treated
both with warfarin and low- molecular weight hepa-
rin (LMWH). We aimed to keep the INR (internatio-
nal normalized ratio) around 2-2.5. When the INR
value reached to the therapeutic dose, LMWH treat-
ment was stopped. In patients who had arterial
intervention, dual anti-platelet therapy (aspirin and
clopidogrel) was prescribed.

In these patients, we had checked and observed the
affected vascular structures and the procedures app-
lied to these structures (repair methods), postopera-
tive pulsations of the affected extremities, the amo-
unt of erythrocyte suspension used during all pro-
cess, the follow-up during hospitalization time,
whether there was a pathology in the vascular struc-
tures in imaging procedure performed after 3
months, whether there was a patient applied to the
emergency service during these 3 months and whet-
her there was any pathology during the 3 month
follow-up period. During the follow-up, it was chec-
ked whether there were any emergency applications
and whether any pathology developed during the
follow-up period.

The study protocol was approved by the local ethics
committee. The data were analyzed with SPSS v21.
Descriptive statistical categorical variables were exp-
ressed in frequency (n) and percentage (%), while
numerical variables were expressed in mean stan-
dart deviation.
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RESULTS

A total of 168 patients and 244 vascular repair struc-
tures were included in the study. Most of (n=129
:77%) of the patients included in the study were male,
and 39 (23%) of them were female. Mean age of the
patients was 28.34+8.42 years. While 91 (37%) of the
injured vascular structures were on the upper limbs
and 153 (63%) on the lower limbs. The injured vascu-
lar structures in the upper limbs were radial artery in
47 (19%), ulnar artery in 23 (9%), and brachial artery
in 21 (9%) patients. The injured vascular structures in
the lower limbs were femoral artery in 54 (22%),
superficial femoral vein in 33 (14%), deep femoral vein
in 28 (11%), popliteal vein in 14 (6%), popliteal artery
in 12 (5%), posterior tibial artery in 9 (4%) and anteri-
or tibial artery in 3 patients (1%).

As a treatment, vascular structures were not sutui-
red, however, the primary repair or end-to-end anas-
tomosis were first choices. Primary repair was per-
formed in 57 of the injured vascular structures , and
end- to -end anastomosis was carried on in 92 ves-
sels. Sixty cases were repaired with saphenous vein
graft and 35 of them with PTFE graft interposition.

Graft thrombosis developed in the upper extremities

Table 1. Demographic, operative and postoperative data.

Med J Bakirkoy 2020;16(3):224-30

of 2 patients (3.33%) who had saphenous vein graft
interposition procedure in the brachial artery. While
embolectomy was performed in one of them and in
the other patient revision of the surgery was made
by removing the saphenous graft and re-interposing
with saphenous vein graft.

PTFE graft thrombosis developed in 3 patients
(8.57%). In one patient thrombosis developed in the
popliteal vein, and in the other two patients in the
femoral artery. Graft thrombosis in the popliteal vein
was treated by interposing the saphenous vein graft
instead of the prosthetic graft. One of the patients
with graft thrombosis in the femoral artery was tre-
ated by embolectomy and the other by replacing
PTFE graft. with saphenous graft. Complication of
thrombosis occurred in all patients before discharge
and no patient needed amputation.

Two cases with femoral artery injury who applied
relatively late to our clinic had a fasciotomy because
the patients suffered from compartment syndrome.
These patients were transferred to the orthopedic
clinic for follow-up and treatment. Bone fracture was
accompanied by only one of the all cases, and this
patient was amputated by the orthopaedic clinic due
to osteomyelitis developed 2 months after dischar-
ge. The mean amount of erythrocyte suspension

Gender Male 129 (77%)
Female 39 (23%)

Age 28.34+8.42

Injured vascular structure Femoral artery 54 (22%)
Radial artery 47 (19%)
Superficial femoral vein 33 (14%)
Deep femoral vein 28 (11%)
Ulnar artery 23 (9%)
Brachial artery 21 (9%)
Popliteal vein 14 (6%)
Popliteal artery 12 (5%)
Posterior tibial artery 9 (4%)
Anterior tibial artery 3 (1%)

Vascular repair technique Primary repair 57 (23%)
End to end anastomosis 92 (38%)
Saphen vein interposition 60 (25%)
PTFE graft interposition 35 (14%)

Erythrocytes suspension 1.4+0.8

Transfusion (unit)

Complication PTFE graft thrombosis 3 (8.57%)
Saphen vein graft thrombosis 2 (3.33%)
Compartment syndrome 2 (1.19%)
Fasciotomy 2 (1.19%)
Amputation 1(0.59%)

Hospital stay (day) 3.88+2.14
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Table 2. Third month duplex ultrasound (DUS) results.

Repaired Vascular Structure No Stenosis 0-50% Stenosis 50-70% Stenosis >70% Stenosis
Femoral artery 49 (91%) 4(7%) 1(2%) -
Radial artery 45 (96%) 1(2%) 1(2%) -
Ulnar artery 22 (96%) 1(4%) - -
Brachial artery 17 (81%) 3 (14%) 1(5%) -
Popliteal artery 11 (92%) 1(8%) - -
Posterior tibial artery 8 (89%) 1(11%) - -
Anterior tibial artery 3 (100%) - - -
Superficial femoral vein 27 (82%) 5(15%) 1(3%) -
Deep femoral vein 21 (75%) 5 (18%) 2 (7%) -
Popliteal vein 11 (79%) 2 (14%) 1(7%) -

used was 1.4+0.8 units (Table 1).

Patients with nerve injuries had sensory and/or
motor defects. These patients were consulted to the
neurosurgery and neurology clinics and treated in
compliance with their recommendations.

Patients were checked up at postoperative 3rd
month. A DUS was performed to detect restenosis.
The postoperative 3rd month total patency rate was
87%. Postoperative 3rd month patency rates for
repaired radial artery (n=45: 96%) ulnar artery
(n=22:96%), brachial artery (n=17: 81%), femoral
artery (n=49:91%) superficial femoral vein (n=27:
82%), deep femoral vein (n=21:75%), popliteal vein
(n=11: 79%), popliteal artery (n=11: 92%), posterior
tibial artery (n=8: 89%) and anterior tibial artery
(n=3:100%) were as indicated. None of the patients
had stenosis above 70% and no intervention was
required (Table 2).

DISCUSSION

Vascular injuries are medical problems that require
immediate treatment. When not treated early, they
can be fatal secondary to bleeding. The damage in
the vascular structure and the severity of the injury
should be diagnosed and treated as quickly and app-
ropriately as possible. Regardless of the course of
treatment, the follow-up period of the patient is also
essential. Vascular injuries can occur in five different
patterns; intimal injuries (subintimal hematoma,
flap), total wall defects (bleeding, hematoma, pseu-
doaneurysm), loss of vascular integrity (bleeding or
total occlusion), arteriovenous fistula and spasm .
In addition, arterial examination and imaging can be
misleading due to hematoma. Firstly, we must deter-
mine the entry and exit areas of the injury. After

that, we must perform a physical examination in
accordance with the anatomy of the injured area. In
this physical examination, while we may find serious
problems such as active bleeding, severe hematoma,
thrill, loss of pulsation, paleness, coldness, paraest-
hesia and paralysis, it is also possible to encounter
mild hematoma, unilateral loss of pulsation or no
symptoms at all. The patients’ condition will deter-
mine the process until the operation @,

Contrast-enhanced computed tomography (CECT) is
the imaging method when evaluating the patient
with penetrating injuries. Arterial duplex ultrasound
(DUS) does not play a role in the evaluation of pati-
ents suffering from such injuries (1,2). CECT is the
gold standard ©. In CT (computed tomography), the
presence of arterial extravasation of the contrast
agent, narrowed image of arterial lumen or its comp-
lete disappearance, pseudoaneurysm and arteriove-
nous fistula should be carefully evaluated “ (Figure
1). Venous and late phase images should also be
taken after arterial imaging due to the possibility of
the damage in the venous structures, in all patients

Figure 1(->). Arterial phase axial CT angiography image. Contrast
extravasation (arrow) in the left common femoral artery due to
penetrating injury.
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if possible. After the clinical evaluation and CT ima-
ging, we should decide whether the patient needs
an intervention or not. If intervention is required, it
is necessary to decide whether endovascular or sur-
gical intervention will be performed. To prevent
blood lose in patients with especially severe blee-
ding, tourniquet should be applied to the proximal
part of the injury. On the other hand, tourniquet
should be carefully loosened to allow the flow while
the CT imaging was performed, otherwise the ima-
ges may be misleading as there will be no contrast
transition to the distal tourniquet. If the vascular
structures are visible, applying direct pressure to
these structures will reduce blood loss, mortality
and morbidity. Penetrating injuries mostly happen to
be in the upper extremities (73%) and usually toget-
her with tissue and nerve injuries (78%) ©.

Leyland et al. reported that, in their study conducted
between 1981 and 2003, 66.6% of patients with
penetrating injuries were at the ages of 15-34 and
53.7% were male ©. In the study of Karger et al., it is
seen that male to female ratio was 3.64 and 48% of
the patients were at 21-40 years old ). In the study
of Koksal et al., 60.5% of the cases were under the
age of 30 and 94.4% were male ®. In our study, 77%
of the cases were male, 23% female, and the average
age was 28.34+8.42 years, similar to other studies.

In the study of Wong et al., the average time of hos-
pitalization was 10.4 days, while it was 4.64 days in
Koksal’s study, and 3.88 days in our study ®?. Since
Wong et al. included in their study not only patients
with penetrating injuries but also patients with mul-
tiple traumas, the hospitalization time of their pati-
ents was longer.

In the studies of Bostrém et al. with more than 1000
patients, the mortality rate was 3.4% 9. Jacob AO et
al. found mortality rate as 2.26% in their study,
which included 1500 penetrating injury cases Y.
While the mortality rate was 5.6% in the study of
Koksal et al., there was no mortality in our study. The
most important reason for this is that, while only
vascular injuries in the extremities were included in
our study, the other studies had included cases with
abdominal and/or thoracal penetrating injury.
Patients deceased independent of penetrating injury
were also included in Bostrém’s study. Since our
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study had a retrospective design, 250 patients were
examined, but only 168 patients were included in
the study because they attended follow up visits
after discharge . The mortality rate of 82 uncoopera-
tive patients without follow-up data was therefore
unknown.

Edema and compartment syndrome are the most
common complications after delayed vascular repair,
due to longer ischemic period of the tissue. Raised
pressure within the compartments of an injured ext-
remity following reperfusion can cause mechanical
injury to muscle and nerve, exacerbating the initial
ischemic insult. This can be avoided by prompt app-

lication of prophylactic fasciotomy in high-risk limbs
(12)

Flint et al. reported that 27.2% of patients undergo-
ing vascular repair developed compartment syndro-
me and had fasciotomy “*. In the study of Tunenir et
al., 5.6% of the patients needed fasciotomy (4,
Perkins’s metanalysis with 971 patients presented
that performing prophylactic fasciotomy did not
make a significant difference compared to those who
did not, in terms of complications *). In 2 patients
(1.19%) in our study, compartment syndrome and
the need for fasciotomy occurred. In the metanalysis
published by Perkins et al., 1384 of 2416 limbs affec-
ted were accompanied by nerve injury . In our
study, 41 of 168 patients had nerve injuries. Although
fasciotomy does have risks, it is an important surgical
adjunct to improve neuromuscular recovery follo-
wing vascular injury and reperfusion, supported by
research and clinical observation 9, Ligation of the
vessels in the treatment of venous injuries especially
in the lower extremity increases the risk of secon-
dary amputation 6 times *°). Therefore, in our clinic,
all venous injuries in deep venous system were app-
roached and treated either by primary repair or
interposition with saphenous vein or prosthetic
grafts. To ensure the patency of these vascular struc-
tures, appropriate anticoagulant agents were presc-
ribed for the patients, and therapeutic levels INR
(2-2.5) were targeted.

Twenty —six studies and 1184 injuries were included
in the metanalysis of Perkins et al. and it was found
that the risk of amputation was lower in patients
with the saphenous vein grafts compared to the
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prosthetic grafts %, In our study, PTFE grafts were
used in 35 (14%) patients, other repairs were per-
formed with primary repair or saphenous vein
grafts. The most important reason for not using
saphenous vein was that the diameter of the native
vein to be repaired was clearly incompatible. The
other factor we believe is that the preparing the
saphenous vein graft prolongs the process even for
a small period of time for the limb that needs
urgent perfusion.

In the study of Shackford et al., it was observed that
the amputation rate was high especially in the pati-
ents older than 55 years and the secondary amputa-
tion was needed mostly in women 7. In our study,
the male patients were more numerous and patients
happened to be in a younger age. In our study, one
patient who had a bone injury along with the vascu-
lar injury, suffered from soft tissue infection and
osteomyelitis, which resulted in below- the-knee
amputation. The risk of an amputation caused by
secondary reasons may last years, therefore, the
secondary amputation rates may seem relatively
lower. However, patients were followed-up for only 3
months in our study.

Although, penetrating injuries mostly involved upper
limbs in 73% of the cases ©), in our study lower limb
injuries 63% were more common.

Study limitations

The shortcomings of our study are its retrospective
design, lack of comparison between vascular repair
methods, and relatively shorter follow-up period of 3
months.

CONCLUSION

Immediate arrival of patients with penetrating injuri-
es to the hospitals and consideration of vascular
injury in the emergency rooms are significantly
important in reducing limb loss and mortality rates.
The multidisciplinary management of these patients
is as important as the correct diagnosis.
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ABSTRACT

Objective: The aim of this study is to evaluate the presence of inherited metabolic disordes and metabolic dysfunction and also biomarkers
of nutritional status in pediatric patients with autism spectrum disorders.

Method: Biochemical and metabolic screening analyzes of 239ASD diagnosed children who were admitted to the Pediatric Metabolic
Diseases Outpatient Clinic in Bakirkéy Dr. Sadi Konuk Training and Research Hospital between October 2014 and November 2017, were
evaluated rectospectively. ASD diagnosis were done according to DSM-5 (APA, 2013) criteria.

Results: The mean age of the participants was 56434 months (19 -168 months), and 77.4% of them were male. IMD was present in 3,4% (n:
8) which those were two mitochondrial diseases and the one each hyperprolinemia type 1(HPI-1), guanidinoacetatemethyltransferase
(GAMT) deficiency, mild phenylketonuria, 3-methyl crotonyl CoA carboxylase deficiency (3-MCC), middle-chain fatty acid oxidation defect
(MCAD), classic type homocystinuria (cystathionine 8-synthase deficiency). Mitochondrial dysfunction sign was present in % 5,4 (n: 13) of ASD
cases. VitB12 level was high in 38% (n: 79) and low in 1% (n: 2) of all patients. The 25-OH vitamin D level was in normal range in 28.5%
(n: 55) and high in 71.5% (138) of cases. Folate level was high in 8.2% (n: 17) of cases and no participant had low levels of folate.
Conclusion: Evaluation of patients’” metabolic profiles and nutrient levels with a standard panel in autism spectrum disorders will provide
recognition of treatable metabolic diseases and acquired metabolic disorders.

Keywords: Autism spectrum disorders, inherited metabolic disorders, nutrition
6z

Amag: Bu ¢alismanin amaci ¢ocuk otizm spectrum bozuklugu hastalarinda kalitsal metabolik hastalik ve metabolik disfonksiyonun varhgi ile
beslenme durumunun biyobelirteglerini degerlendirmektir.

Yontem: Ekim 2014-Kasim 2017 tarihleri arasinda Bakirkéy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi Cocuk Pediatrik Metabolik
Hastaliklar Poliklinigine basvuran 239 ASD tanisi almis ¢ocugun biyokimyasal ve metabolik tarama analizleri rektospektif olarak incelendi.
Bulgular: Katilimcilarin ortalama yasi 56 ay+34 ay (19-168 ay) olup, bunlarin % 77,4°li erkekti. iki vaka mitokondriyal hastalik ve her birinden
birer Hiperprolinemi tip 1(HPI-1), guanidinoasetatemetiltransferaz (GAMT) eksikligi, hafif fenilketondiri, 3-metil krotonil CoA karboksilaz eksik-
ligi (3-MCC), orta zincirli yag asidi oksidasyon defekti (MCAD), klasik tip homosistiniiri (sistatiyonin 8-sentaz eksikligi) olacak sekilde vakalarin
%3,4’ine (n: 8) kalitsal metabolik hastalik tanisi konuldu. ASD olgularinin % 5,4%iinde (n: 13) mitokondriyal disfonksiyon bulgusu mevcuttu.
VitB12 diizeyi tiim hastalarin% 38’inde (n: 79) yiiksek ve % 1’inde (n: 2) disiikti. 25-OH D vitamini diizeyi olgularin% 28.5’inde (n: 55) nor-
mal,% 71.5’inde (138) yiiksekti. Olgularin % 8.2’sinde (n: 17) folat diizeyi yiiksekti ve hi¢bir katiimcinin folat diizeyi diistik bulunmadi.
Sonug: Otizm spectrum bozukluklarinda hastalarin metabolik profilleri ve nutrient diizeylerinin standart bir panel ile degerlendirilmesi, teda-
vi edilebilir metabolik hastaliklar ve edinsel metabolik bozuklarin taninmasini saglayacaktir.

Anahtar kelimeler: Otizm spektrum bozukluklari, kalitsal metabolik bozukluklar, beslenme
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INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelop-
mental disorder characterized by impairments in
reciprocal social communication and a tendency to
engage in repetitive stereotyped patterns of behavi-
ors, interests, and activities and restricted interests
@, Until the 1980’s it was considered as a rare disor-
der seen approximately 4 per 10,000 children @,
Recent estimates provided by the US Center for
Disease Control and Prevention show that ASD
affects 168 per 1000 children aged 8 years ©,
Increased public awareness of the disorder and
access to the specialists, increased diagnostic ability
of the psychiatrists for mild forms of ASD and chan-
ges in the diagnostic criteria are among the reported
reasons of this increasing frequency. On the other
hand a real increase possibly inherent to environ-
mental factors cannot be excluded “.

Today the exact etiology of ASD remains poorly
understood. A wide range of genetic variations and
interactions of gene-gene and gene-environment are
suggested to be responsible in ASD pathophysiology
®), Patient’s individual features such as genetic back-
ground, sex, the intrauterine environment, and early
life experience including neonatal infections are tho-
ught to influence the phenotypic expression of the
genetic factors ®. Moreover it has been suggested
that possible interactions among pleiotropic genetic
factors increase individual vulnerability to environ-

Table 1. Inherited metabolic disease presented with autism
spectrum disorder.

Phenylketonuria Cerebral Folate deficiency

Homocysistinuria Pridoxine deficiency

Mitochondrial diseases Propionic acidemia

Cerebral creatinine deficiency ~ Urea cycle defects

Mucopolysaccharidosis Adenylsuccinate lysase
Type Il deficiencies

Succinate semialdehyde
dehydrogenase deficiency

L-2-OH glutaric aciduria

Dihydropyrimidine
dehydrogenase deficiency

Lesch Nyhan Syndrome

Smith-Lemli Opitz Syndrome Cerebrotendinous xanthomatosis

Congenital glycosylation defect Neuronal ceroid lipofuscinoses
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mental inputs, and finally lead to development of
multiple systemic comorbidities including metabolic
derangement . Several inherited metabolic disea-
ses (IMD), such as phenylketonuria, homocysistinu-
ria, mitochondrial diseases and cerebral creatinine
deficiency, have been found to be associated with
ASD (Table 1). IMD has been reported in 2-5 % of
patients with ASD . In last decades researches
have focused on metabolic problems including
abnormal levels of some vitamines and biomarkers
of mitochondrial dysfunction (MD) and oxidative
stress, besides the presence of an exact or overt
metabolic disease %3, Mitochonrial dysfunction
may be primary or secondary. Primary mitochondrial
dysfunction refers to mitochondrial dysfunction cau-
sed by a defect in a gene directly involved in the
function of mitochondrial systems which impair ATP
production and antioxidant pathways. Secondary
mitochondrial dysfunction refers to some genetic,
metabolic diseases other than mitochondrial disease
and environmental toxicants which affect the mitoc-
hondrial systems indirectly. Rossignol & Frye have
shown that the presence of abnormal biomarker
values, such as higher pyruvate and/or lactate levels,
which indicate mitochondrial dysfunction are more
frequently seen in ASD than in normal population,
and this value is even much higher than the preva-
lence of metabolic disease *¥. Moreover Shoffner et
al. investigated 28 ASD patients with a comorbid
mitochondrial disease and showed that in this parti-
cular group of ASD patients regression history which
commonly occurs after fever, is much more common
than others without a mitochondrial disease **. The
autistic regression may be a result of underlying but
not overt MD which renders children vulnerable to
external factors causing regression into ASD clinic 4,
Because today no definitive treatment for core
symptoms of ASD is present and the only treatment
method is educational approaches, finding out a trea-
table etiologic cause of metabolic disease or dysfunc-
tion especially in younger ASD patients, will signifi-
cantly improve the prognosis of ASD.

Most of previous studies on ASD and metabolic
dysfunction comorbidity have small sample sizes and
they often examine a limited number of metabolic
biomarkers. Moreover not all studies have demons-
trated abnormal levels of biomarkers. Kosinovsky et
al. have shown that none of the ASD cases has incre-
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ased levels of plasma ammonia, plasma amino acids,
plasma lactic acid and pyruvic acid and urinary orga-
nic acid ®®. As far as we know, incidence of IMD in
Turkish ASD patients has been examined in only one
study which detected 9 cases with IMD among 300
ASD patients 7, However this study has not exami-
ned the metabolic dysfunction other than a spesific
disease state.

In this current study we aimed to evaluate the presen-
ce of IMD and metabolic dysfunction and also biomar-
kers of nutritional status in pediatric ASD patients. For
this purpose, we planned to investigate biochemical
(urea, ALT, AST, ammonia, lactate, uric acid, creatinine,
vitamin B ,, ferritin, total homocysteine (tHcy), vita-
min D and folic acid) and metabolic screening (amino
acids, carnitine / acylcarnitine profile and urine orga-
nic acids) analysis in a large sample of children with
ASD diagnosis. We hypothesized that both the diagno-
sis of a specific IMD and abnormal levels in biomar-
kers indicating metabolic dysfunction were more fre-
quent in patients diagnosed as ASD.

MATERIAL and METHODS

Participants

The study included children with diagnosis of ASD who
were admitted to our Pediatric Metabolic Diseases
Outpatient Clinic between October 2014 and November
2017. A total of 314 ASD patients were admitted to the
clinic within this time period, and the study was comp-
leted with 239 cases after exclusion of cases with
incomplete data. All patients had been referred from
the child and adolescent psychiatry outpatient clinic of
the same hospital, where they received the diagnosis of
ASD according to DSM-5 (APA, 2013) criteria. The study
was approved by the local Ethics Committiee with pro-
tocol number: 2018-06-13.

Procedures

Data related to sociodemographic, clinical and labo-
ratory information including biochemical and meta-
bolic screening analysis of participants were obtai-
ned from their files.

Biochemical analysis

Urea, ALT, AST, ammonia, lactate levels were analy-
zed by enzymatic method; uric acid by colorimetric
method; and creatinine by modified Jaffe method.

Vitamin B12, ferritin, total homocysteine (tHcy),
25-OH vitamin D was analyzed by immunenzymatic
method; and folic acid by competitive binding prin-
ciple method by Roche.

Metabolic screening analysis

Quantitative analysis of amino acids was performed
by liquid chromotography - mass spectrometry
(LC-MS-MS), and carnitine / acylcarnitine profile was
analyzed by Tandem mass spectrometry (Tandem MS)
method,andurineorganicacidsbygaschromatography-
mass spectrometry (GC-MS) method by redox.

Statistical analysis

SPSS for Windows 23.0 version was used for the sta-
tistical analyses. Mann-Whitney U test was used for
continuous variables in paired groups. The differen-
ce analysis was evaluated by chi-square test in cate-
gorical variables with two or more groups. Statistical
significance was accepted as p <0.05.

RESULTS

A total of 239 pediatric ASD patients were included
in the study., and 77.4% of them were male. The
mean age of the participants was 5634 months (age
range was 19 -168 months).

Biochemical analysis

Blood urea level was low in 11.3% (n:24) of patients.
These patients with low blood urea had normal
levels of ammonia and glutamine. Blood uric acid
level was low in 1.4% (n:3) and high in 7.2% (n:15) of
all cases, however these abnormal levels were not
associated with an IMD.

Blood creatinine level was low in 4.7% (n:10) and
high in 4.7% (n:10) of patients. One ASD patient was
diagnosed as guanidinoacetate methyltransferase
(GAMT) deficiency. Based on low creatinine levels,
the diagnosis was made by molecular analysis.

Vitamin B12 level was high in 38% (n:79) and low in
1% (n:2) of all patients. The 25-OH vitamin D level was
within normal range in 28.5% (n:55) and high in 71.5%
(138) of cases. Folate level was high in 8.2% (n:17) of
cases and no participant had low levels of folate.

Homocysteine level was higher than normal limits in
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Table 2. Biochemical results of the patients.

mediumzss Median
n (%) (min-max)
Urea (mg/dl) 23,59+6,67 23 (6-46)

24 (%11,3)
N 185 (%86,9)
™ 4(%1,9)

Uric acid (mg/dL)

3,47+0,93
1 3(%1,9)

N 190 (%91,3)
15 (%7,2)

3,4(1,2-8,1)

0,3510,09
4 10 (%4,7)
N 192 (%90,6)
10 (%4,7)

0,35 (0,12-0,69)

ALT (1U/L)

16,44+7,93
N 205 (%97,6)
5 (%2,4)

15 (6-58)

AST (1U/L)

32,98+11,01
N 189 (%90,9)
19 (%9,1)

30,5 (14-72)

TSH (uIU/L)

2,64+1,34
N 201 (%96,2)
1 8 (%3,8)

2,35 (0,64-9,5)

FT4 (ng/dL)

1,31#0,18
N 35 (%16,7)
1 174 (%83,3)

1,31 (0,63-1,7)

B12 (pg/mL)

507,76+320,96

451 (117-1725)
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one (0.5%) patient. This patient had high methionine
level but normal vitamin B12 and folic acid levels,
and was diagnosed as classic type homocystinuria
(cystathionine B-synthase deficiency).

Blood lactate value was high in 31.8% (n:62) and
urinary lactate level was high in 7.8% (n:4) of cases.
Two of these cases were diagnosed as mitochondrial
disease. High blood ammonia level was present in
13.2% (n:26) of cases. However, these elevations
were not associated with an IMD (Table 2).

Metabolic screening analysis

Urine organic acid evaluation showed that increased
pyruvic acid level was present in 9,8% (n:5) and high
levels of 5-oxoproline in 15.7% (n:8) of cases.
Methylglutaric acid was elevated in 3 (5%) patients
including 2 patients diagnosed as mitochondrial
disease and the third patient had mitochondrial
dysfunction. Ethylmalonic acid level was (indicating
mitochondrial dysfunction) high in 6.7 % (n:4) of
cases. The 3-hydroxy-propionic acid level was eleva-
ted in 18.3% (n: 11) of cases. Mitochondrial dysfunc-
tion was detected in 3 cases (Table 3).

Table 3. Urine organic acid results of the patients.

3 2 (%1) (umol/L) mediumiss Median
N 127 (%61,1) n (%) (min-max)
N 79 (%38)
2-Hydroxy-isovaleric acid 0,23%0,14 0,2 (0,2-0,88)
Ferritin (p/L) 34,39+32,66 28 (4,6-359) N 60 (%100)
66 (%32,5 — .
V6l z ) 3-Hydroxy-propionic acid 25,04+29,59 12 (4-142)
N 136 (%67)
T 1(%0,5) N 49 (%81,7)
! ™11 (%18,3)
Folat (ng/mL) 11,81+8,45 11(3,5-112) 3-Hydroxy-isovaleric acid 9,49+7,22 5,8 (2,96-44,2)
N 190 (%91,8) J 58 (%96,7)
%8,2) g
™17 (%8, N 2 (%3,3)
25 OHvitamin D (ng/mL)  28,65¢13,54 26 (3,7-70) 3-Methyl glutaconic acid 5,49+8,18 6,65 (3,5-38)
N 55 (%28,5) N 57 (%95)
™ 138 (%71,5) ™ 3 (%5)
Homocysteine (umol/L) 6,67+2,47 6 (0-15) Ethylmalaonic acid 6,4917,22 6,65 (3,5-38)
4 42 (%20,6) N 56 (%93,4)
N 161 (%78,9) ™ 4 (%6,6)
T 1(%0,5)
Piruvic acid 14,31+16,5 11 (4,32-117)
Laktate (umg/dL) 18,69+10,87 15,8 (0,01-68) N 44 (%86,3)
N 132 (%67,7) N 5(%9,8)
™ 62 (%31,8)
Laktic acid (mmol/mol) 56,47+96,69 24 (4,5-429)
Ammonia (pgr/dL) 66,44+27,63 61 (12-209) N 14 (%27,5)
N 166 (%84,3) N 4 (%7,8)
0,
T 26 (%13,2) 5-Oxoproline 124,33+407,93 53 (26-2960)

ALT: alanine transaminase, AST: aspartate transaminase,

TSH: Thyroid stimulating hormone FT4: FreeT4
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Table 2. Blood aminoacid and acylcarnitine profiles of the cases.

(mmol/L)

mediumziss
n (%)

Median
(min-max)

Phenylalanine

78,62+20,41
N 96 (%74,4)
N 33 (%25,6)

75 (35-149)

Proline

220,74+106,45
N 122 (%94,6)
7 (%5,4)

193 (95-833)

Glutamin

526,95+172,3
6 (%4,7)

N 117 (%90,7)
6 (%4,7)

531 (169-1052)

Alanine

410,5+172,72
15 (%3,9)
N 94 (%72,9)

1 30 (%23,3)

395 (27-942)

Glycine

298,63+146,42
N 77 (%62,1)
1 39 (%31,5)

272,5 (29,6-969)

co

31,68+10,66
N 158 (%100)

29 (12-65)

C3 (propionyl)

1,52+0,81
N 158 (%100)

1,39 (0,34-5,45)

C4 (butyryl)

0,24+0,2
N 157 (%99,4)
T 1(%0,6)

0,2 (0,01-1,49)

C4-OH (3-OH butyryl)

0,1310,11
N 158 (%100)

0,1 (0-0,66)

C5 (isovaleryl)

0,140,09
N 158 (%100)

0,12 (0,03-0,7)

C5-OH (3-OH isovaleryl)

0,2110,14
N 157 (%99,4)
T 1(%0,6)

0,18 (0,01-1,18)

C10:1 (decanoyl)

0,11+0,1
N 157 (%99,4)
1 1(%0,6)

0,09 (0-0,99)

C14:1 (tetradecanoyl)

0,07+0,08
N 158 (%100)

0,04 (0,01-0,45)

C14-0OH (3-OH tetradecanoyl)

0,02+0,07
N 157 (%99,4)
T 1(%0,6)

0,01 (0,01-0,91)

C: carnitine

Quantitative evaluation of serum amino acid profiles
showed that; blood phenylalanine level was above
normal limits in 25.6 % (n:33) of cases. Among them
one patient was diagnosed as mild type phenylketo-
nuria and two were diagnosed as hyperphenylalani-
nemia. High blood proline levels were present in 5.4

% (n:7) of cases; one of them was diagnosed as
hyperprolinemia typel (HPI). Mitochondrial dysfunc-
tion was detected in 3 cases. High blood alanine level
was present in 23.3 % (n:30) of cases, and among
them 4 cases had mitochondrial dysfunction.
Increased blood glycine level was present in 39
(31.5%) cases but these increased levels were not
associated with an IMD (Table 4).

Evaluations of carnitine/acylcarnitine profile demons-
trated abnormal biomarker levels associated with a
specific disease in two cases. One case (0.6%) had
high levels of C5-OH (3-OH isovaleryl) carnitine and
was diagnosed as 3-MCC (3-methyl crotonyl CoA
carboxylase deficiency). The other case (0.6%) had
high levels of C8, C10: 1 (decanoil) C10: 2 carnitine
and was diagnosed as middle-chain fatty acid oxida-
tion defect. One patient (0.6%) had high levels of
C14: 2 (tetradecadienoyl) and 3 cases (1.9%) had
high levels of C14-OH (3-OH tetradecadienoyl) carni-
tine but these elevated levels were not associated
with a metabolic disease (Table 4).

Biochemical and metabolic screening analyzes of
participants showed that IMD was present in 3.4 %
(n:8) and mitochondrial dysfunction in % 5,4 (n:13)
of ASD cases. Overall metabolic disarrangement was
present in 8,8 % of all participants.

DISCUSSION

Autism spectrum disorder is an important neurode-
velopmental disorder with increasing frequency
impairing the quality of life of the patients and their
families. Many studies have demonstrated that IMD
may present with autism symptoms. The diagnosis
of underlying IMD may be delayed in patients witho-
ut clinical findings other than autism findings ©. In
these ASD patients who have the chance of medical
treatment, the detection of the underlying medical
disease early in life significantly affects the outcome
of ASD.

In this current study we found that IMD was present
in 3.4% and abnormal biomarker levels indicating
mitochondrial dysfunction not related to an overt
disease in 5.4 % of cases. Our findings related to IMD
frequency are compatible with previous reports
317 |t has been reported that in ASD patients pre-
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sence of abnormal levels of mitochondrial biomar-
kers is much more common than presence of MD 4,
Our findings support that mitochondrial dysfunction,
even it is not an overt disease state, plays an impor-
tant role in the etiopathogenesis of ASD.

Biochemical analysis revealed abnormal findings
related to levels of blood urea, uric acid and creatini-
ne in some patients. Twenty-four (11.3%) patients
had decreased blood urea levels but their blood
ammonia and / or glutamine levels were within nor-
mal range. Blood uric acid levels were abnormal in
8,6% of cases; three (1.4%) patients had low levels
and fifteen (7.2%) patients had high levels of blood
uric acid, but these abnormal levels were not associ-
ated with OCD. Further analysis was not performed
in these patients with abnormal blood uric acid
levels because none of them had clinical findings and
persistent abnormal levels which are the criteria for
recommendation for further analysis for uric acid
metabolism disorders. Decreased urea levels are not
only seen in urea cycle disorders but it is also obser-
ved also secondary to malnutrition “®. Decreased
urea levels and abnormal blood uric acid levels might
be related to abnormal nutritional patterns related
to restrictive and selective type food intake seen in
ASD patients. For example insufficient protein intake
due to abnormal feeding might be the cause of low
urea levels in our ASD patients. Blood creatinine
level was low in 4.7% (n:10) and high in 4.7% (n:10)
of the cases. One patient was diagnosed with GAMT
deficiency which is the most common creatinine
metabolism defect. In approximately 80% of cases
with GAMT deficiency any additional systemic fin-
ding other than behavior disorders such as autistic
behavior and self-harm may not be present *9, Since
the treatment response and prognosis of these dise-
ases depend on the age at which treatment is initia-
ted, early diagnosis is an important issue.

Assessment of levels of vitamins among ASD pati-
ents showed that; in terms of vitamin B12 levels 38
% of the patients had increased and 1% had low
levels of vitamin B12. Among the participants 8.2%
had high folate level. None of them had low folate
nor low vitamin D levels. One patient had increased
homocysteine levels with normal levels of vitamin
B12 and folic acid, and was diagnosed as classic
homocystinuria (cystathionine B-synthase defici-
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ency) because of high methionine levels. Contrary to
expectations, B12, folic acid and vitamin D deficiency
were not observed in our patients. Researchers sug-
gest that deficiencies of these vitamins are impor-
tant factors in the pathogenesis of ASD 222, However
in recent decade researches have demonstrated that
in ASD patients increased oxidative stress due to
metabolic or environmental effects may cause eleva-
tion of B12, which can explain our finding of elevated
vitamin B12 levels ?*?%, Moreover our study was
done in a clinical sample rather than in a population-
based sample. The reason why we could not find any
deficiency in vitamin B12, folic acid and vitamin D
levels may be due to the fact that these deficiencies
have been treated in previous visits to physicians.

In last decades many researches have focused on the
mitochondrial function in the pathophysiology of
ASD. It is known that mitochondrial dysfunction may
lead to autism . Several studies have demonstra-
ted that mitochondrial dysfunctions reduce intracel-
lular energy production, increase oxidative stress,
and lead to a decrease in neurogenesis and posts-
ynaptic neurotransmitter release **14252% |n a recent
epidemiological study, the probability of develop-
ment of autism in the presence of mitochondrial
disease has been found to be 550-770 times higher
than in the normal population ®®. In another study
conducted with 25 ASD patients with coexisting
mitochondrial dysfunction, authors found that these
specific groups of ASD patients had at least some
physical examination findings suggesting mitochond-
riopathy in contrast to patients with idiopathic
autism. Clinical aspects of mitochondrial dysfunction
in autism spectrum disorder (ASD) include unusual
neurodevelopmental regression in clinic presentati-
on, especially if triggered by an inflammatory event,
gastrointestinal symptoms, seizures, motor delays,
fatigue and lethargy ?>%”). Therefore, it is appropriate
to examine the clues of metabolic disease more
carefully in the clinical evaluations of children with
ASD diagnosis, especially in patients with regression
history. However in our study in 13 ASD patients (5.4
%) with abnormal biochemical or metabolic scree-
ning results any of these defined clinical/physical
signs were not present. Some ASD diagnosed child-
ren with comorbid mitochondrial dysfunction, may
have no clinical/physical finding and no abnormality
in the levels of biomarkers such as lactate.



M. Ersoy et al, Autism Spectrum Disorders Metabolic Disorders

Mitochondrial dysfunction does not always occur as
a result of genetic defect, rather it can be acquired
secondary to adverse environmental effects which
induce oxidative stress ?®. Moreover other genetic-
metabolic diseases and environmental factors (food,
radio, etc.) as well as primary mitochondrial disea-
ses, can cause mitochondrial dysfunction. According
to different hypothesis, oxidative stress due to mitoc-
hondrial dysfunction and poor ATP production may
contribute to Rett Syndrome which is associated
with autism clinic ®®. Moreover stressors, such as
dehydration, fever and infection can lead to a functi-
onal decline and neurodegenerative regression in
individuals with underlying but not overt MD ©,
Some patients with ASD phenotypes clearly show
some clinical features of the genetic-based primary
MD 9, These include an elevated plasma L-lactate,
urine metabolites (such as ethylmalonic acid,
3-methylglutaric acid) biochemical evidence of
mitochondrial dysfunction, elevated pyruvate, and
alanine levels. Besides, a history of regression in ASD
manifestations and presence of multiorgan disorders
should alert clinicians to the possibility of MD in
autism 7. Thus, the identification of children with
ASD/MD is important since each type of IMD or MD
associated with different metabolites has its own
specific treatment 9,

Evaluations of blood aminoasit and carnitine / acylcar-
nitine profile revealed that increased blood phenylala-
nine levels were present in 25.6% (n:33) cases. Among
these cases one patient was diagnosed as mild type
phenylketonuria and two cases as hyperphenylalani-
nemia. C5-OH (3-OH isovaleryl) carnitine was detec-
ted in 0.6% (n:1) of the cases who were diagnosed as
3-MMC. Higher levels of C8 (octanoyl) and C10: 1
(decanoyl) C10: 2 (dekadodienoyil) carnitine were
found in 0.6% (n:1) of cases who was diagnosed as
mid-chain fatty acid oxidation defect (MCAD).

The association of ASD with late diagnosed PKU is well
known. It has been reported that in patients with
phenylketonuria diet therapy has a corrective effect
on the autism symptoms ©*32, The 3-MCC is generally
diagnosed in older ages and manifests signs of psycho-
social regression and fatigue (Cho et al 2016). MCAD
is the most common fatty acid oxidation disorder.
Although patients present with hypoketotic hypogl-
ycemia, a significant proportion of patients with gene-

tic diagnosis remain lifelong asymptomatic ©334,
MCAD is a common disease in the population and can
be observed without any symptoms. In order to deter-
mine the relationship between MCAD and ASD, studi-
es should be done in larger groups.

Study limitations

Our study was not a prospective study, and had a
retrospective design without any control group.
Because information related to autism severity and
its clinic (whether the patient had autism regression)
were not included in the files of all patients the rela-
tionship between metabolic dysfunction and these
two conditions could not be examined in this study.

CONCLUSION

Recently the researches on the etiopathogenesis of
ASD have focused on the metabolic disarrenge-
ments. The results of our autism panel examination
in pediatric ASD patients showed that IMD was pre-
sent in 3,4% and mitochondrial dysfunction in 5,4%
of participants. Overall 8,8% of all ASD patients had
abnormal metabolic findings. Today ASD has no
medical treatment for its core symptoms. Finding
out an underlying curable metabolic condition will
allow an important chance for medical treatment of
ASD, at least for reducing its clinical severity. A stan-
dard metabolic screening program for ASD has not
been established yet. We think by the recent prog-
resses in diagnostic methods we will see better the
actual higher frequency of metabolic problems asso-
ciated with ASD. In order to understand whether
these metabolic problems are whether cause or
result of ASD, studies conducted with elaborate and
large samples are needed.
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ABSTRACT

Objective: The treatment of anomalous opening of the common bile duct opening is performed by endoscopic or surgical methods.
In addition to endoscopic procedures, indications of surgical treatment, surgical procedures and complications related to these
methods are aimed to be presented in the light of the literature.

Method: Patients who underwent surgical treatment for anomalous opening of the common bile duct between November 2014 and
August 2018 were analyzed retrospectively. Demographic characteristics, presenting symptoms, diagnostic methods, treatment
procedures, complications and postoperative follow-up information were analyzed.

Results: A total of 8 patients were included in the study. The mean age was 64.3 years. Male, and female patients constituted 75%
(n=6) and 25% (n=2) of the study population. The most common presenting symptoms were abdominal pain (50%) and biliary colic
(25%). Cholestatic enzymes were found to be high in 75% of the patients. Fifty-one patients had hyperbilirubinemia. Ectopic biliary
drainage was most commonly (75%) located at the bulbus and the second most common (25%) localization was the post-bulbar
region. The most common surgical procedure was hepaticojejunostomy (62.5%) and choledochoduodenostomy was performed in
25% of the cases.

Conclusion: Surgical treatment methods can be used in addition to endoscopic methods in the treatment of anomalous common bile
duct opening. Caution should be exercised in patients undergoing surgical treatment for anastomotic leakage, duodenal ulcer
bleeding and bleeding from the area of sphincterotomy.

Keywords: choledochus, ectopic opening, surgical treatmant
0z

Amag: Koledok agilim anomalisinin tedavisi endoskopik ya da cerrahi yéntemler ile yapiimaktadir. Endoskopik girisimlerin yanisira
cerrahi tedavi endikasyonlari, uygulanan cerrahi yéntemler ve bu yéntemlere ait komplikasyonlarin literatiir esliginde sunulmasi
amaglanmistir.

Yontem: Klinigimizde Kasim 2014 ile Agustos 2018 tarihleri arasinda koledok agilim anomalisi nedeni ile cerrahi tedavi uygulanan
olgular retrospektif olarak analiz edilmistir. Hastalarin demografik ézellikleri, basvuru semptomlari, tani yéntemleri, tedavi prosediir-
leri, komplikasyonlar ve postoperatif dénemdeki takip bilgileri analiz edildi.

Bulgular: Calismamiza toplam 8 hasta dahil edildi. Ortalama yas 64,3 idi. Erkek cinsiyet %75 (n=6), kadin cinsiyet %25 (n=2) idi. En
stk basvuru semptomu karin agrisi (%50) ve bilyer kolik (%25) idi. Kolestaz enzimleri hastalarin %75’inde yiiksek bulundu. Yiizde elli
olguda ise hiperbilluribinemi mevcuttu. Ektopik bilyer drenaj en sik (%75) bulbus, ikinci siklikta ise (%25) postbulber bélgede idi. En
sik uygulanan cerrahi islem (%62,5) hepatikojejunostomi, %25 olguda ise koledokoduodenostomi idli.

Sonug: Koledok agilim anomalisi tedavisinde endoskopik yontemlerin yanisira cerrahi tedavi yontemleri de uygulanabilmektedir.
Cerrahi tedavi uygulanan hastalarda anastomoz kagadi, duodenal llser kanamasi ve sfinkterotomi alanindan kanama agisindan
dikkatli olunmalidir.

Anahtar kelimeler: koledok, ektopik agilim, cerrahi tedavi
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INTRODUCTION

The common bile duct enters the second part of the
duodenum from the side of the medial wall and
opens into the ampulla of Vater. It may open to the
third or fourth part of the duodenum and, less frequ-
ently, to the bulbus, stomach or pylorus %, Anatomic
anomalies related to the opening of the common
bile duct into the gastrointestinal tract have been
further diagnosed through the widespread use of
Endoscopic Retrograde Cholangiopancreatography
(ERCP). The etiology of anomalous opening of the
common bile duct is unknown and considered to be
the result of an error during embryonic development
of the biliary system ©.

The ectopic opening of the common bile duct to the
duodenum was first described by Vesalius in 1543. In
this case, one of the double bile ducts opened to the
gastric antrum and the other to the duodenum ©. In
the largest case series in the literature, ectopic bili-
ary drainage anomaly was reported in 53 of 12,158
cases who underwent ERCP (0.43%) @,

Although congenital anomalies of the common bile
duct are more common in childhood, they can also
be diagnosed in adulthood. While anomalous ope-
ning of the common bile duct in adulthood can be
identified incidentally, they can also be diagnosed
based on symptoms such as biliary stone, recurrent
attacks of cholangitis, duodenal ulcer and/or duode-
nal obstruction 7,

It was thought that the risk of bleeding and perfora-
tion was high in endoscopic procedures due to the
defective sphincter structure and lack of intramural
part of CBD leaning to the duodenum. Therefore,
surgical treatment was adopted as the primary treat-
ment modality. Nowadays, with the development of
endoscopic intervention technologies and increasing
experience on the part of endoscopists, endoscopic

treatment methods have gained more importance
(1,8,9)

In this article, we aimed to present our experience
with patients who underwent surgical treatment due
to anomalous opening of the common bile duct in
the light of the literature.

MATERIAL and METHOD

Eight patients who underwent surgical treatment at
the General Surgery Clinic of Cukurova University
Faculty of Medicine due to anomalous opening of
the common bile duct between November 2014 and
August 2018 were included in the study. Ethical app-
roval numbered 88/16 and dated 05.03.2019 was
received from the Cukurova University Faculty of
Medicine Ethics Committee. Patient files and hospi-
tal information system records were examined and a
database was created. The cases were analyzed ret-
rospectively. Follow-up data was supported with
telephone interviews with the patients. Patients
under 18 years of age and patients whose records
could not be reached were excluded from the
study.

Patients’ demographic characteristics, Body Mass
Indexes (BMls), American Society of Anesthesiologists
(ASA) scores, presenting symptoms, preoperative
amylase and bilirubin levels, previous abdominal sur-
gery, and diagnostic methods, treatment procedures,
intraoperative, and postoperative complications, pos-
toperative hospital stay, re-operations, postoperative
90-day mortality, 90-day unplanned re-admission and
mean follow-up times were analyzed.

Endoscopic Retrograde Cholangiopancreatography
(ERCP) was performed using the standard technique
with the aid of therapeutic duodenoscope (Olympus,
TJF 240, Japan) with the patient in the prone positi-
on. Anomalous opening of the common bile duct
was defined as the absence of a papilla or papilla-like
structure in normal anatomical localization in the
second part of the duodenum and inability to obtain
cholangiogram when the contrast agent was given
from the orifice in the ampulla ©. Sphincterotomy
was not performed in cases with choledocholithiasis
accompanied by ectopic biliary drainage due to a
high risk of perforation.

Endoscopic examination revealed cases with gastric
and/or duodenal ulcer, duodenal deformity or steno-
sis, and these cases were recorded.

Anastomotic leakage was defined as the deteriorati-

on of anastomotic integrity detected by clinical and
radiological imaging methods.
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Wound infection was defined as superficial or deep
surgical site infection on the incision site according
to the definition of Centers for Disease Control and
Prevention (CDC) 9,

Unscheduled re-operation was accepted as a surgical
intervention under general, spinal or epidural anest-
hesia within 30 days after primary surgery, according
to the definition of the National College of Surgeons
National Surgical Quality Improvement Program
(ACS-NSQIP) 43,

Hydration and IV antibiotherapy were applied to
patients with cholangitis at the first admission. After
determining the etiology of cholangitis, the treat-
ment strategy was redefined.

All patients were treated with low- molecular weight
heparin, prophylactic antibiotherapy and compressi-
on stockings during induction of anesthesia as antith-
rombotic therapy.

Follow-up

In the early follow-up after the patients were disc-
harged, they were followed up at in the outpatient
clinics for certain periods in terms of wound location
and other postoperative complications. In addition
to laboratory tests, imaging methods, if available,
were preferred according to the symptoms.
Subsequent follow-ups were carried out at 6-month
intervals in the first year and at yearly intervals after
the 2" year.

Surgical Technique

The patients were operated under endotracheal
general anesthesia, with the patient in a slightly
inverse Trendelenburg position. After insertion of a
central catheter, nasogastric tube, urinary catheter,
and skin preparation, right subcostal incision was
made. Hepatoduodenal ligament was dissected in
the Roux-N-Y hepaticojejunostomy technique. After
visualization of the common bile duct from the hilar
region to the periampullary region, the right and left
hepatic ducts were cut from their bifurcation and
distal parts. The distal common bile duct stump was
sutured and closed. The jejunum was cut with the
help of a stapler, 40 cm distally from the Treitz liga-
ment. Retrocolic anastomosis of the distal jejunum
at the distal 40th cm was made with the bifurcation
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of the posterior wall with continuous 5-0 prolene
sutures, while the anastomosis of the anterior wall
was made with 5-0 prolene sutures with individual
hepaticojejunostomies. Jejenojejunal anastomosis
was performed manually, double-layered side by
side with 3/0 vicryl and 3/0 silk sutures at the distal
60" cm I. In the portoenterostomy technique, com-
mon bile duct was excised above the bifurcation and
small bowel anastomosis was performed similarly.
Anastomosis of the liver capsule was performed with
6-0 prolene sutures to form a Roux-N-Y portoente-
rostomy. In the technique of choledochoduodenos-
tomy, the duodenum was mobilized by the Kocher
maneuver and the common bile duct was released.
Common bile duct was opened with vertical incision
then duodenum was opened transverse incision. The
lumen of the common bile duct was irrigated. Stone
was extracted in patients with choledocholithiasis.
Then, anastomosis of choledochoduodenostomy
was completed with 4-0 prolene sutures.
Gastroenterostomy was performed by the Bilroth I
procedure with 3-0 vicryl and 3-0 silk sutures placed
retrocolically on the posterior aspect of the stomach.
Silicone drains were placed in the Winslow and
Douglas cavities in all patients.

Statistical Evaluation

Data were analyzed using IBM SPSS Statistics for
Windows, version 24 (IBM Corp., Armonk, N.Y., USA).
Categorical variables were summarized as numbers
and continuous variables as mean and standard
deviation (median and minimum-maximum, where
necessary).

RESULTS

A total of 8 patients were included in the study. The
mean age was 64.3 years. Male , and female patients
constituted 75% (n=6) and 25% (n=2) of the study
population. The mean body mass index was 27.6 and
the mean ASA score was 2. The most common como-
irbid diseases were diabetes mellitus (75%) and
hypertension (75%).

The most common symptoms were abdominal pain
(50%) and biliary colic (25%), but there were also
patients presenting with jaundice and fever.
Cholestatic liver enzymes were found to be high in
75% of the patients. Leukocytosis was detected in
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62.5% of the patients. Fifty percent had hyperbiliru-
binemia. Four patients had a history of cholecystec-
tomy and one patient had a history of liver resection
due to a benign disease.

As concomitant diseases at diagnosis, CBD stone was
detected in 5, GB stone in 2, duodenal ulcer in 5 and
gastric ulcer in 1 patient. Ectopic biliary drainage was
most commonly located at the bulbus (75%), and the
second most common localization (25%) was the
post-bulbar region (Table 1).

Table 1. Demographics and clinics of patients.

Mean Median Range Minumum-maximum

Age (years) 64.3 64,5 44 43-87
BMI 27.6 27.65 17,93 22.67-40.6
Sex n

Male 6

Female 2
ASA

1 0

2 6

3 2

4 0

Comorbidities
Diabetes Mellitus
Hypertension
Asthma
Coronary artery disease
Clinicalcharacteristics Symptoms
Abdominal pain
Biliary pain
Icterus
Fever/chills
Laboratory findings
Leukocytosis
Jaundice
Increased serum ALP-GGT
Previousabdominalsurgery
Cholecystectomy 4
Liver resection
Concomitantdiseases at diagnosis
CBD stone
GB stone
Duodenal ulcer
Gastric ulcer
Ectopic biliary drainage to
Bulbus
Post bulbar 2

N S = o~ U RPN P W w

(o)}

ALP: Alkaline phosphatase, GGT: Gamma-glutamyltransferase
CBD: Common bile duct, GB: gallbladder

Cholangiographic examination revealed common
bile duct dilation in all patients. Half of the patients
had choledocholithiasis. Intrahepatic biliary dilation
was present in 37.5% of the cases (Table 2).

Hepaticojejunostomy was the most common surgical
procedure (62.5%). Two patients who underwent

Table 2. Cholangiographic findings of patients.

Variable

S

Common bile ductus dilation (>10 mm)
Common bile duct stone

Intrahepatic Bile Duct Dilation
Pneumobilia

Hook shaped CBD

Pancreatic duct visualization

NNN WD

CBD: Common bile duct

hepaticojejunostomy had not cholecystectomy befo-
re. Another common operation (25%) was choledoc-
hoduodenostomy. One of the patients underwent
choledochoduodenostomy and gastroenterostomy
in the same session due to the presence of a stenotic
ulcer. Additionally, one patient underwent hepatico-
jejunostomy and gastroenterostomy in the same
session. Case-based causes such as patient’s age,
comorbid factors, and less invasive techniques com-
pared to hepaticojejunostomy were effective in the
success of choledochodoudenostomy. With the inc-
reased experience of our clinic on choledochal ano-
malies, hepaticojejunostomy is applied more frequ-
ently only one of the cases in our study underwent
portoenterostomy. In this case, dilation compatible
with the choledochal cyst was detected during the
operation which necessitated choledochal excision
and portoenterostomy (Table 3).

The mean operative time was 165 min. in one pati-
ent, intraoperative iatrogenic small bowel injury
developed and primary repair was performed and no
complications developed. Postoperative anastomo-
tic leakage developed in two patients and biliary
leakage was resolved with medical treatment.
Postoperative upper gastrointestinal bleeding deve-
loped in one patient which was controlled by endos-
copic intervention. In one case, anastomotic leak
was followed up medically, upper GIS bleeding
occurred and surgical treatment was applied. During
follow-up, the patient died of myocardial infarction
(Table 3).

The mean postoperative hospital stay was 37 days.
The causes of re-admission to the hospital within 90
days were wound infection (37.5%) and jaundice
(12.5%). Any etiologic factor could not be detected
by imaging and other methods in the patient who
applied with jaundice. The mean follow-up period
was 28 months (Table 3).

243



Table 3. Operative procedures, surgical morbidity, and clinical
outcome.

Surgicalapproach
Hepaticojejunostomy
Hepaticojejunostomy with cholecystectomy
Hepaticojejunostomy with gastroenterostomy
Choledochoduodenostomy with cholecystectomy
Choledochoduodenostomy with gastroenterostomy
Portoenterostomy
Intraoperative Complication
latrogenic small bowel injury
Postoperative complication
Anastomosis leak
GIS bleeding
Anastomosis leak + GIS bleeding
Evisceration
Clavien-Dindo
1
2
3
4
5
Reoperation
GIS bleeding with anastomosis leakage
Evisceration 1
Postoperative 90-day mortality 1
90-day readmission
Wound infection
Icterus 1

= R R NWR =Rl e - PR R ERNN

N

Mean Median Range Minumum-maximum

Mean operative 165 145 255 105-360
time (min)

Postoperative 37 28 82 8-90
Length of hospital
stay (day)

Mean follow up 28 26 47 6-53
(month)

GIS: Gastrointestinalsystem

DISCUSSION

The most important feature of the extrahepatic bili-
ary system is the frequent occurrence of anatomic
variations. The CBD typically enters the posterome-
dial aspect of the second portion of the duodenum.
Sometimes the papilla of Vater may end in atypical
anatomic localization, including the stomach, pyloric
duct, duodenal bulb, and the third or fourth part of
the duodenum. This very rarely seen condition is
called ectopic biliary drainage ©®. Abnormal opening
of the common bile duct to the duodenum has been
reported in a limited number of cases. The incidence
of common bile duct anomaly was found to be 0.43-
1.05% in large series in the literature 2,
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The etiology of ectopic biliary drainage is unknown
and it is thought to be caused by abnormalities seen
during embryological development.

In the literature, it is reported that 50-95% of cases
with ectopic biliary drainage are seen in the male
sex. This might bring to mind an etiologic relation
with Y chromosome-induced embryonic abnormality
378 In our series, male gender dominance was
present in support of the findings in the literature.

Patients with anomalous choledochal openings
become symptomatic in the 5" or 6 decades of life
with symptoms such as cholangitis and upper gastro-
intestinal bleeding **®. Although the age range of
the patients was between 36-78 years in our series,
the median age at diagnosis was 55 years which was
consistent with the literature.

Biliary colic pain is the most common presenting
symptom in ectopic common bile duct openings
and this symptom is present in 95-100% of the pati-
ents during presentation *®, In a study by A. Tas et
al., presenting symptoms were determined to be
biliary colic (100%), cholangitis (60%), acute renal
failure (10%), previous bleeding (20%), and liver
abscess (20%) ®. The presenting symptoms in our
series were abdominal pain (50%) and biliary colic
(25%).

Ectopic opening of the CBD is commonly associa-
ted with biliary tract diseases. Gallstone, chole-
docholithiasis, obstructive jaundice, cholangitis,
pancreatitis and peptic ulcer are complications of
ectopic CBD openings *278  Malfunction of the
valve mechanism is blamed for the occurrence of
these complications. The dysfunction of this mec-
hanism may allow intestinal bacteria and gastric
contents to enter the biliary system, causing recur-
rent attacks of cholangitis, transient obstruction
and liver abscess *'?. In our series, one patient
presented with cholangitis. Elevation of cholesta-
tic enzymes was detected in 75% of the patients.
Leukocytosis was present in 50% of the cases. Half
of the patients in the study had a history of cho-
lecystectomy due to cholelithiasis. Cholelithiasis
was detected in 2 of 4 cases without cholecystec-
tomy and choledocholithiasis was found in 62.5%
of all cases.
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In many series in the literature, it has been stated
that the ectopic opening was localized mostly in the
bulbus part of the duodenum @353 In 75% of the
cases in our series common biler duct opened in
bulbus and in 25% of the case post-bulbar opening
was detected .

Biliary system pathologies are frequently reported in
patients with ectopic choledochal opening “?°%. In
their series, Tas et al. found common bile duct dilati-
on in all of their patients. Deformed CBD, such as
hook-shaped CBD, has been described as a predomi-
nant feature of ectopic orifice of papilla in the litera-
ture. The hook-shaped configuration may result from
acute angulation of the CBD caused by premature
drainage of bile into the bulb ©. In the series of Lee
et al, cholangiography showed this hook-shaped
configuration of the distal CBD in all patients. They
therefore argued that the hook-shaped configurati-
on of the distal CBD should be considered as a cha-
racteristic finding for ectopic choledochal opening in
patients without any history of abdominal surgery
other than simple cholecystectomy ©. In our series,
all patients had common bile duct dilation and 37.5%
of the patients had choledochal dilation accompanied
by intrahepatic dilation. In 25% of our patients with
ectopic common bile duct opening, hook shaped
appearance was detected in the common bile duct.
Although ERCP is widely used in the diagnosis of ecto-
pic common bile duct opening, there are publications
in the literature stating that endoscopic ultrasonog-
raphy (EUS) will also be useful 4.

Coexistence of common bile duct anomaly and duo-
denal ulcer is a common condition. Easy passage of
duodenal content into the biliary tract (duodenobili-
ary reflux) and reflux of the bile to the duodenum
without sphincteric control can cause biliary tract
diseases, duodenal ulcer and ulcer complications
(125) Diseases of duodenal mucosa (ulcers and defor-
mation/stenosis) and biliary system diseases are
closely related to the location and morphology of
the ectopic opening 258, In our series, 62.5% of the
patients had duodenal ulcer and 2 patients had a
history of duodenal ulcer surgery.

Treatment of ectopic biliary drainage is associated
with biliary pathology and complications of peptic
ulcer ®. Most symptomatic patients are treated

using surgical or endoscopic methods. If choledoc-
holithiasis is accompanied by abnormal opening of
the common bile duct into the stomach or duode-
num, endoscopic treatment may fail and surgical
intervention may be necessary. The intramural porti-
on of the duct is not fully developed in these pati-
ents ®. Therefore, there is a high risk of perforation
and/or bleeding during endoscopic sphincterotomy,
so endoscopic sphincterotomy is not recommended
in these patients. There is no consensus regarding
the treatment of asymptomatic ectopic choledochal
openings 438,

In the study performed by Disibeyaz et al, endosco-
pic approach was the primary treatment method.
Fifty-two percent of the patients with dilated CBD
(with or without stone) were treated with endosco-
pic methods and 16% of them with surgical methods
W, In the same study, surgical treatment was perfor-
med in patients with stenosis in the distal common
bile duct or stones larger than 2 cm that could not be
extracted by endoscopic intervention. Thirty-two
percent of the patients with dilated CBD who were
symptomatic but had not choledocholithiasis beca-
me asymptomatic with supportive medical treat-
ment . However, recurrent cholangitis episodes
developed in 13-20% of patients that underwent
endoscopic treatment.

Surgery is the main treatment modality in most of
the case reports in the literature. Choledochoduo-
denostomy, choledochotomy with stone extraction
and hepaticojejunostomy are frequently reported
surgical methods. In the series of Lee et al., 72% of
the patients were treated surgically and the most
common surgical method was choledochoenteros-
tomy @, In our series, patients underwent hepati-
cojejunostomy (n=5), portoenterostomy (n=1),
and choledochoduodenostomy (n=2). In one pati-
ent, choledochoduodenostomy and gastroente-
rostomy procedure was performed due to stenosis
resulting from duodenal ulcer. We performed
gastroenterostomy on one of the patients who
underwent hepaticojejunostomy due to ulcer-
related stenosis. The main factors that determine
the operation technique are anatomical location
of the common bile duct opening, associated bili-
ary pathologies, previous ulcer surgery and ulcer
complications.
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In one case, iatrogenic small bowel injury develo-
ped during bridectomy and primary repair was
performed, and any postoperative complications
were not observed. Postoperative anastomotic lea-
kage developed in two, postoperative GIS bleeding
in one and evisceration in one patient. The patient
who had GIS bleeding was treated with the endos-
copic method. Primary repair was performed on
the patient who developed evisceration. One pati-
ent who developed anastomotic leakage was follo-
wed up medically and the fistula regressed in the
follow-up. One patient who was followed up for
anastomotic leakage developed massive ulcer blee-
ding. Since the bleeding could not be stopped by
endoscopic procedures, the patient was operated
on. In the operation, the bleeding ulcer was repai-
red with primary sutures, and gastroduodenal
artery ligation and gastroenterostomy were perfor-
med. In the postoperative period, open abdomen
was followed up for a long time. Although bile lea-
kage and GIS hemorrhage were controlled during
the follow-up, exitus developed due to myocardial
infarction. In this case, we think that hemostatic
therapies administered due to GIS bleeding had an
effect on the development of myocardial infarction
in the background of coronary heart disease. We
think that recurrent inflammation of the common
bile duct and consequent deterioration of wound
healing are effective in postoperative anastomotic
leakage. We estimate that bleeding secondary to
duodenal ulcer developing in the postoperative
period is due to the change in duodenal pH level
resulting from applied bilioenteric diversion.

According to Clavien 2-3 classification used in the
scoring of postoperative complications, our postope-
rative complication rate was 62.5%. The mean posto-
perative hospital stay was 37 days, and the main
reason for the long hospital stay was anastomotic
leakage, ulcer bleeding and wound infection. Wound
infection and jaundice were the most common cau-
ses of unplanned re-admissions to the hospital wit-
hin 90 days. The patient with jaundice was followed
up medically and bilirubin levels returned to normal
levels. Patients with wound infection were control-
led with daily dressings. There were no deaths due
to biliary system disease at a mean follow-up of 27.8
months. Myocardial infarction was the cause of mor-
tality in one patient.
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In conclusion, the ectopic opening of CBD into the
duodenum is a rare anomaly that can cause inciden-
tal findings as well as pathologies in the biliary
system and duodenal region. This anomaly should be
kept in mind especially in patients with recurrent
cholangitis, biliary colic, choledocholithiasis and / or
recurrent duodenal ulcer. In addition to endoscopic
methods, surgical treatment methods can be appli-
ed. Patients undergoing surgical treatment should
be closely monitored for postoperative anastomotic
leakage, bleeding arising from duodenal ulcer and
sphincterotomy site. There are limited number of
studies in the literature regarding surgical treatment
of common bile duct anomalies. Prospective studies
are needed to compare the long-term results of sur-
gical and endoscopic treatment methods.
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ABSTRACT

Objective: To present the clinicopathologic features and assess the factors related to the survival in light- chain amyloidosis (AL) patients.
Method: All the patients with AL diagnosis being followed-up in the hematology department were recruited in the study. Clinicopathologic
data were obtained. Factors related with overall survival (0S) including systemic inflammatory response markers were analyzed.

Results: In 16 AL patients, the estimated OS was 58.6+10.8 months, with a-5-year- survival rate of 52.1%. While, 43.8% of the patients died
during the study period. Gastrointestinal and respiratory complaints were the most frequent symptoms. Myocardial and renal biopsies were
amyloid positive in 31.3% and 25% of the patients respectively. Myeloma was diagnosed in 18.8% and amyloid was positive in 31.3% of the
bone marrow biopsies. There was no difference between surviving and deceased patients with respect to laboratory findings including
systemic inflammatory markers. Only immunoglobulin M was significantly lower in the deceased patients and IgM was found to be the only
factor independently associated with OS. Lower IgM levels were associated with decreased OS. An IgM value of 75.4 mg/dL was found as a
cut-off value with a sensitivity and specificity of 71.4% and 66.7% respectively for the prediction of survival status.

Conclusion: AL is a rare, progressive, systemic disease with a wide spectrum of clinical presentations. The disease most commonly presents
with gastrointestinal and respiratory complaints. IgM level seems to be an independent predictor of survival and may be used as a prognostic
marker.

Keywords: light chain amyloidosis, AL, Inmunoglobulin M, neutrophil- to- lymphocyte ratio, platelet -to- lymphocyte ratio, systemic inflam-
matory response markers

(074

Amag: Hafif zincir amiloidozlu (AL) hastalarda klinikopatolojik ézelliklerin ortaya konmasi ve sag kalim ile iliskili faktérlerin degerlendirilmesi.
Yéntem: Hematoloji kliniginde takip edilen tiim AL tanisi almis hastalar ¢calismaya dahil edildi. Klinikopatolojik veriler toplandi. Hayatta olan
hastalar ile 6lmts olan hastalar karsilastirildi. Toplam sag kalim ile iliskili faktérler, sistemik inflamatuvar belirtegler de dahil olmak (izere
analiz edildi.

Bulgular: Calismaya dahil edilen 16 hastada tahmin edilen toplam sag kalim 58,6+10,8 ay ve 5 yillik sag kalim %52,1 olarak bulundu. Calisma
stiresinde hastalarin %43,8’i éldii. En sik gériilen sikayetler gastrointestinal ve respiratuvar semptomlardi. Miyokard ve renal biyopsilerde
amiloid hastalarin sirasiyla %31,3 ve %25’inde pozitif olarak bulundu. Kemik iligi degerlendirmesinde hastalarin %18,8’inde miyelom tespit
edildi ve amiloid kemik iligi biyopsilerinin %31,3’linde pozitif idi. Hayatta kalan ve élen hastalar arasinda sistemik inflammatuvar belirtegler
agisindan fark yoktu. Sadece immunoglobulin M’nin élen hastalarda daha anlamli olarak diisiik olarak bulundu ve IgM toplam sag kalim ile
bagimsiz olarak iliskili tek faktér olarak bulundu. Daha diisiik IgM seviyeleri azalmis toplam sag kalim ile iliskili idi. IgM igin 75,4 mg/dL esik
degerinin hayatta kalma 6n gériisii icin %71,4 sensitivite ve %66,7 spesifisiteye sahip oldugu bulundu.

Sonug: AL genis bir klinik yelpazeye sahip, nadir gériilen, ilerleyici, sistemik bir hastaliktir. Hastalik en sik gastrointestinal ve respiratuvar sikayet-
lerle kendini gésterir. IgM sag kalim icin bagimsiz bir 6n gérddiriicii olarak gériilmektedir ve prognostik bir belirte¢ olarak kullanilabilir.

Anahtar kelimeler: hafif zincir amiloidoz, AL, immunoglobulin M, nétrofil lenfosit orani, platelet lenfosit orani, sistemik inflamatuar yanit
belirtegleri
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INTRODUCTION

Light-chain amyloidosis (AL) is defined as “primary
amyloidosis” which results from extra-cellular depo-
sition of fibril-forming monoclonal immunoglobulin
light chains or a fragment of the light chain usually
produced by a clonal population of plasma cells in
the bone marrow. It is the most common form amy-
loidosis with an incidence estimated to be around 1
to 4.5 cases per 100,000 ¥; however, the studies
from autopsies have suggested a higher incidence @.
In USA, about 2500 patients are diagnosed as having
AL every year @, It has been reported to be seen 5-10
times less frequently than multiple myeloma with an
incidence rate similar to that of Hodgkin’s lymphoma
or chronic myelogenous leukemia *°,

AL amyloidosis is usually a systemic disease charac-
terized by multiple organ and tissue involvement as
the pathologic, insoluble fibrils may deposit extracel-
lularly in various tissues and organs. Deposition may
impair the function of the affected organ or tissue.
Any organ may be effected, heart, kidney, liver and
nervous system being the most commonly involved
ones. In United Kingdom AL constitutes 68% of all
the amyloid cases and heart and kidney are the most
frequently affected organs, followed by liver and
nervous system &, Therefore, the disease spectrum
is broad, ranging from mild symptoms to life threat-
ening disorders including restrictive cardiopathy
which is considered to be responsible from the mor-
tality in most of the cases ©.

There are relatively few studies on this rare systemic
disease. Because symptoms are nonspecific and
early diagnosis and treatment prolongs survival,
studies that present clinical features are important.
In this study we aimed to present the clinicopatho-
logic features and assess the factors related to the
survival in AL patients.

MATERIAL and METHOD

A single-center retrospective, non-randomized study
was conducted in Baskent University Hospital
Department of hematology. All the patients with the
diagnosis of amyloidosis who were followed-up in
the hematology department between January 2014
and July 2019 were recruited. Patients younger than

18 years and whose diagnosis was not light-chain
amyloidosis were excluded. A total of 16 patients
were identified. Data were obtained from the hospi-
tal’s electronic database and patients’ files.
Institution’s ethical approval was obtained for the
study (KA19/284).

The diagnosis of amyloidosis was suspected when
there were clinical signs and symptoms and when
immunoglobulin free light- chain abnormalities were
detected in immunofixation blood tests. Noninvasive
diagnostic criteria of the consensus for amyloid-
related organ involvement were used for evaluation
011 However the definitive diagnosis was based on
the examination of the histological samples. Tissue
biopsies were obtained from the involved organs
whenever possible. The evaluation processes includ-
ed upper gastrointestinal endoscopy, colonoscopy,
cardiac biopsy, renal biopsy, bone and bone marrow
biopsies. Light microscopic examination finding of
amorphous extracellular Congo- red positive depos-
its, which display characteristic dichroism and apple
green birefringence under polarized light confirmed
the definitive diagnosis. In order to exclude multiple
myeloma, bone marrow assessment was performed.

Chemotherapy consisted of vincristine, doxorubicin,
dexamethasone (VAD), bortezomib, cyclophosphamide,
dexamethasone (VCD), rituximab, bortezomib, lenali-
domide, dexamethasone (R-BORD) and colchium.

The main outcome to be assessed was overall sur-
vival which was calculated from the time of diagnosis
to death from any cause or the last follow-up. The
laboratory and pathologic results of the deceased
and surviving patients were compared.

Statistical analysis was performed with SPSS version
22 (demoversion, IBM). Nominal data were expressed
as percentages. Normality of data were tested with
one sample Kolmogorov-Smirnov and or Shapiro-
Wilk tests. Normally distributed continuous data
were expressed as meanststandard deviation, and
non-normally distributed continuous data as median
(interquartile range [IQR]). Mean survival time was
shown as meanzstandard error (95% confidence
interval [95% Cl]). Chi-square, t test, and Mann-
Whitney U tests were used where appropriate.
Kaplan-Meier analysis was performed for survival
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analysis. Comparisons between groups with respect
to survival were performed using the log-rank test.
Cox regression analysis was used to determine the
independent predictors of OS. A receiver operating
characteristic (ROC) curve was constructed to find a
cut-off value whenever appropriate. A p value of <
.05 was considered statistically significant.

RESULTS

The clinicopathologic characteristics of all the patients

Med J Bakirkoy 2020;16(3):248-55

were depicted in Table 1. The mean age was 63.416.8
years with a male to female ratio of 1:1.29 (62.445.8
years in deceased patients vs 64.1+5.8 years in survi-
vors, p=0.638). Seven patients (43.75%) died during
the study period. The most common reason for death
was restrictive cardiomyopathy associated with amy-
loidosis (n:3/7) followed by amyloidosis associated
chronic renal failure (n:2/7). One patient died due to
congestive heart failure which was not associated
with amyloidosis and one patient died due to gastro-
intestinal bleeding. Gastrointestinal complaints were

Table 1. Clinicopathological features of light chain amyloidosis patients.

Age (D) Sex Syptoms Biopsy Bone Marrow Serum IF Chemotherapy Ex (R) 0s

67 F Backache, dyspepsia, generalized Stomach 1gG lambda 1gG lambda MG VCD +(CRF) 1
bone pain myeloma

73 F Leg swelling, numbness weight loss, Myocard Amyloid (-)
hoarseness bruising on body Lympho node  <10% atypical plasma cells 18G lambda MG - - 28

59 M Weakness, Myocard Amyloid (+) 1gM kappa MG RBORD - 96
lymphadenopathy on neck

63 F Imbalance Kidney - Suspected staining  Colchium on - 67

ilbda column

67 F Edema and echymosis on ligs, Liver, Kappa light chain myeloma, No gammopathy - - 28
papillary atrophy on tongue, stomach 15%
hepatomegaly, atypical plasma cells, Amploid

(+)

56 F Nausea, dyspepsia, Kidney 80% plasma cell infiltration, Lambda light chain  VAD +(CRF) 1
Weight loss, effusion in myeloma
knees Abdominal swelling

59 M Shortness of breath, Kidney 5-10% plasma cells 1gG lambda MG VCD +(CHF) 60
numbness of feet,
polyneuropathy, pleuresia,
hypertrophic cardiomyopathy

52 F Gastrointestinal bleeding - Amploid (+) few plasma cells No gammopathy - +(GIB) 2

63 M Diarrhea, weight loss, Myocard Amyloid (+), 0.4% plasma cells  No gammopathy - - 27
Shortness of breath

65 F Shortness of breath, Duodenum 15% Atypical Lambda light chain - +(CHF) 8
restrictive cardiomyopathy plasma cells

61 F Anorexia, nausea, vomitting Iliopsoas Kappa light chain, plasma cell ~ Kappa light chain VAD, VCD, +(CHF) 24

muscle infiltration Revlimid

54 M Shortness of breath, Myocard, fat  10% plasma cells 1gG lambda MG VCD, - 28
pretibial edema tissue autotransplant

61 M Weight loss, constipation, neck pain  Lymph node,  Normal 1gG lambda MG VCD - 93

Tonsil

70 M Shortness of breath - Amyloid (+) No gammopathy - - 66

67 F Dyspepsia, abdominal pain, leg Kidney 8-9% plasma cell Lambda light chain  Colchium - 64
swelling, muscle weakness

77 M Shortness of breath, Myocard, Normal No gammopathy VD +(CHF) 1
abdominal pain, colon

hepatosplenomegaly

M: male, F: Female, Age(R): Age at diagnosis, SerumlF: serum immunofixation, Ex (R): Exitus (Reason), Ig: immunoglobulin, MG: monoclonal gammopathy, VAD:
Vincristine, doxorubicin, dexamethasone, VCD: bortezomib, cyclophosphamide, dexamethasone, R-BORD: Rituximab, bortezomib, lenalidomide, dexamethasone,
CRF: Chronic renal failure, CHF: Congestive heart failure, GIB: Gastrointestinal bleeding.
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the most common symptoms (50%) followed by
shortness of breath (37.5%), swelling/edema of the
lower extremities (31.3%) and weight loss (25%).
Myocardial and renal biopsies were amyloid- positive
in 31.3% and 25% of the patients respectively. Bone
marrow analyses resulted in detection of myeloma in
18.8% and amyloid-positivity in 31.3% of the bone
marrow biopsy specimens. Immunoglobulin (IgG)
lambda monoclonal gammopathy was found to be the
most common form (50%) in immunofixation blood
tests. Various treatment regimens were given, VCD
being the most common treatment regimen (Table 1).
Autologous stem cell transplantation was performed
in one patient.

The laboratory findings of the patients are depicted in
Table 2. Except IgM, no significant difference was
found in the laboratory results between the surviving
and deceased patients (median [IQR]: 83 [1016.1] vs
65 [54], p=0.042). Although not significant neutrophil-
to- lymphocyte ratio, LDH, creatinine and C-Reactive
protein were found to be higher and sedimentation
rate was lower in the deceased patients (Table 2).

Proteinuria was present in 8 patients with a median
value of 350 mg/L/day (IQR: 1797.5 mg/dL). The most
common monoclonal gammopathy in the urine
immune electrophoresis was found to be kappa light
chain (n:4). Correlation analysis showed a significant
correlation between OS and LDH and IgM (Spearman’s
rho correlation coefficient: -0.673, p=0.006 for LDH,
Spearman’s rho correlation coefficient: 0.586,
p=0.0017 for IgM). When the systemic involvement
were grouped as gastrointestinal, cardiac, renal and
lymph node involvements, and mortality rates were
compared with respect to system involved, it was
found that death occurred in cases with gastrointes-
tinal (67%), cardiac (42.7%), lymph node (50%) and
renal (33.3%) involvement (x? test, p=0.860).

The estimated cumulative OS was 58.6£10.8 months
in the studied population (Figure 1). One-, 2- and 5-
year OS rates were 68.8%, 62.5% and 52.1% respec-
tively. To determine the factors associated with the OS
a Cox regression analysis was carried out. LDH, IgM,
NLO, creatinine, C-reactive protein and sedimentation
were included in the analysis (Table 3). IgM was found

Table 2. Comparison of the laboratory findings of deceased and surviving patients (Data expressed as meanzstandard deviation or median

(interquartile range)).

Surviving (n:9) Deceased (n:7) p
Hemoglobin (g/dL)? 11.8+2.8 11.3+1.8 0.638
Sedimentation (mm/hr)® 54 (61.5) 27 (28) 0.315
Lactic Dehyrogenase (U/L)° 197 (121.5) 266 (192) 0.054
Creatinine (mg/dL)® 1(1.23) 3.6 (2.93) 0.174
Calcium (mg/dL)? 8.9+0.9 9.4+0.9 0.349
B2microglobulin (mg/dL)® 3.2 (13.4) 1.8 (17.78) 1
Platelet Lymphocyte Ratio® 121.1(73.6) 100.7 (113.7) 0.536
Neutrophil Lymphocye Ratio® 1.95(1.39) 3.21 82.26) 0.42
C-Reactive Protein (mg/L)° 11.2 (15.9) 17.7 (29.1) 0.232
Mean Platelet Volume (fl)? 7.9%1.9 8.2+1.2 0.810
Red Cell Distribution Width (%)? 15.6+2.9 15.5+1.7 0.955
Immunoglobulin G (mg/dL)® 879 (1172.5) 703 (721) 0.606
Immunoglobulin A (mg/dL)® 139 (297) 90 (214) 0.351
Immunoglobulin M (mg/dL)® 83(1016.1) 65 (54) 0.042*

a: Student t test; *: Mann - Whitney U test, *: statistically significant

Table 3. Cox regression model for identification of factors related to overall survival: Analysis of maximum likelihood estimates.

B p Hazard Ratio 95 % CI
Immunoglobulin M -0.231 0.048* 0.794 0.632 - 0.998
LDH at treatment -0.048 0.054 0.953 0.908 - 1.001
Sedimentation rate -0.287 0.056 0.750 0.559 - 1.008
Creatinine 3.382 0.055 29.42 0.924 - 936.85
C reactive protein 0.043 0.105 1.044 0.991 - 1.100
NLR -1.689 0.075 0.185 0.029 - 1.189

NLR: Neutrophil to lymphocyte ratio, LDH: Lactic dehydrogenase, *: statistically significant
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Figure 1. The overall survival (OS) in patients with AL amyloidosis. Figure 2. ROC curve for Immunoglobulin M with respect to

to be an independent predictor of OS with a hazard
ratio of 0.794 (p=0.048). A ROC analysis was carried
out to find a cut- off value for IgM to predict survival
(Figure 2). Area under the curve was found to be
0.810 with a standard error of 0.110 (p=0.039, 95% Cl:
0.595-1.00). An IgM value of 75.4 mg/dL was found as
a cut-off value with a sensitivity and specificity of
71.4% and 66.7% respectively for prediction of sur-
vival status.

DISCUSSION

Amyloidosis is a relatively rare disorder and currently
there are very few epidemiologic data from our
country. This study was conducted in order to pres-
ent the relevant data on AL amyloidosis and to draw
attention to this subtle, progressive disease which
can be controlled and treated with early diagnosis.

The main challenge is the diagnosis of this systemic
disease because it may affect almost every organ
and therefore there are no specific symptoms and
signs which in turn causes delay in the diagnosis. The
most common symptom was found to be gastroin-
testinal symptoms including dyspepsia, nausea, diar-
rhea which was seen in 50% of the patients.
Respiratory symptoms, swelling/edema of the lower
extremities and weight loss are the other most fre-
quently observed symptoms. Heart and the kidneys
are reported to be the most frequently affected
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survival.

organs #%3, Cardiac symptoms develop in 50% of
the AL amyloidosis patients due to deposition of
amyloid in heart resulting in progressive restrictive
cardiomyopathy and cardiac involvement is consid-
ered to be the major cause of mortality with a 5-year
survival of <10% >4, In the present study 3 of the 7
deceased patients had cardiac involvement and the
5-year survival among patients with cardiac involve-
ment was 35.7%. The main cause of death in these
patients was restrictive cardiomyopathy associated
with amyloidosis. Peripheral neuropathy is also a
common presenting symptom, seen in about 50% of
the patients ). Autonomic nervous system involve-
ment may result in delayed gastric emptying and
intestinal motility disorders and may be another
cause of the gastrointestinal symptoms which were
most frequently detected in the present study.
Because there are no specific diagnostic imaging,
blood or urine tests ) it is recommended that AL
amyloidosis should be suspected in patients with
non-diabetic nephrotic syndrome, non-ischemic
cardiyomyopathy, polyneuropathy with monoclonal
protein, hepatomegaly, increased ALP with normal
liver imaging or when a monoclonal gammopathy is
present in a patient with unexplained edema, weight
loss, fatigue or paresthesia (1618),

The most common type of gammopathy in AL amy-
loidosis is reported to be the lambda isotype which
has a 3:1 ratio to kappa *°. In the present study
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there were 9 lambda and 2 kappa gammopathies at
a 4.5/1 ratio which is not different from that report-
ed in the literature. AL amyloidosis and lambda light
-chain gammopathy have been reported to have a
tendency for renal involvement due to the interac-
tion of mesangial cells derived from the 6a germ-line
gene 9, In the present study in 66.7% (n:2/3) of the
only lambda light- chain cases renal involvement was
detected.

In AL amyloidosis bone marrow biopsy is performed
to exclude multiple myeloma or other disorders such
as Waldenstrom’s macroglobulinemia @Y. In bone
marrow examination, amyloid deposits were detect-
ed in 31.3% of the patients and the plasma cell bur-
den was less than 15% in most of the cases. In three
cases (18.8%) multiple myeloma was diagnosed and
this was also similar to the literature reporting pres-
ence of multiple myeloma in 10-15% of AL amyloido-
sis patients (2,

Systemic inflammatory response markers including
NLR, PLR, CRP, RDW and MPV were also analyzed
and the levels of these markers were similar between
the surviving and deceased patients. RDW and MPV
were assessed previously in AA amyloidosis; howev-
er, their levels have not been studied in AL amyloido-
sis up to now @2, Erdem et al. showed that MPV was
decreased and RDW was increased in AA amyloidosis
due to chronic inflammation %2, The MPV and RDW
values found in AA patients were similar to those of
our AL patients. NLR and PLR values have not been
reported for AL amyloidosis before. Elevated levels
of these markers have been reported to be associ-
ated with many clinical conditions including cardio-
vascular diseases, malignancies, cirrhosis, ulcerative
colitis and adverse events in pregnancy 2>2%, In their
study Uslu et al showed that a NLR value >2.21 was
associated with development of amyloidosis in
Familial Mediterranean Fever patients @®. The nor-
mal values of NLR in 60-69 year-old Turkish men and
women were reported to be 2.41+1.54 and 2.09+1.4
respectively ?”, which is lower than the mean NLR
(2.8+1.8) in this study. NLR was even higher in the
deceased patients. The PLR values in 60-69 year- old
Turkish healthy patients have been reported to be
101+82 and this value was again lower than
118.8+49.3 which was found in AL amyloidosis
patients in this study ?®, As is indicated, NLR and PLR

levels increase in AL amyloidosis patients, however
they are not independent predictors of survival.

The only significant factor related to the overall sur-
vival was found to be Ig M in this studied population.
All 1gG, A and M levels were lower in deceased
patients; only IgM was a significant marker for sur-
vival. There is evidence that levels of immunoglobu-
lins are correlated with prognosis and spread of dis-
ease in some cancer types . Ig plays an important
role in humoral immunity and Tsavardis et al showed
that gastric cancer patients with increased levels of
IgM have a longer survival ®®. Low gammaglobulins
have been purposed as risk factors for development
of lymphoma in Sjogren’s syndrome ©°3Y_ In other
studies low IgM but not IgG was associated with
progression to lymphoma in Sjégren’s syndrome
3233 These results show that low IgM levels are
associated with poor prognosis in various clinical
situations. In the present study we have showed for
the first time that AL amyloidosis may be one of
these disorders. Lower IgM levels may be associated
with lower OS. It is true that the pathophysiology of
these diseases is different from that of AL. However,
in the literature it has been shown that IgM fraction
in intravenous IgGAM can play a distinct role in con-
trolling inflammatory and autoimmune diseases and
it can reduce oxidative stress which is associated
with heart failure, cardiomyopathy and myocarditis
(3440 From this point of view, it would be logical to
assume a protective role of IgM especially in cardiac
diseases including heart failure. In the present study
the most common cause of death was restrictive
cardiomyopathy and low IgM levels were associated
with OS. This finding needs to be assessed in addi-
tional studies performed with greater number of AL
amyloidosis cases in order to establish the prognos-
tic value of IgM in such patients.

In addition to the drawbacks related its retrospective
design, the main limitation of this study was the
small sample size due to the relative rarity of the
investigated disorder. The main strength of the study
was that it was conducted in a single tertiary center
and all the diagnostic and treatment procedures
were uniform.

In conclusion AL amyloidosis is a rare, progressive,
systemic disease with a wide spectrum of clinical
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presentations. The most important challenge is the
diagnosis. The disease most commonly presents
with gastrointestinal and respiratory complaints.
Except MPV, systemic inflammatory response mark-
ers are slightly elevated. Ig M level seems to be an
independent predictor of survival and may be used
as a prognostic marker.
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ABSTRACT

Objective: The effect of stapler use on anastomotic leakage (AL) is uncertain in right hemicolectomy and ileocolic anastomosis. In this study,
the effect of hand -sewn or assisted anastomosis performed in our center on anastomotic leakage will be investigated and short-term
mortality results will be presented.

Method: The present study was planned as a retrospective review of the medical charts of patients who underwent right hemicolectomy and
an ileocolic anastomosis for the treatment of right colon cancer. Patients 18 years and older, elective surgeries were included in the study.
Emergency surgeries were excluded. lleocolic anastomosis performed with staples or using hand-sewn technique was recorded. Anastomotic
leakage and mortality rates at 1., and 6. postoperative months were compared.

Results: Of the 101 patients who underwent right hemicolectomy for a right colon adenocarcinoma, 66 (65.3%) underwent hand-sewn
anastomosis and 35 (34.7%) ileocolic anastomosis using staplers. Anastomotic leakage developed in one patient (1.5%) in the hand-sewn
group and in two patients (5.7%) in the stapled anastomosis group, although the difference was not statistically significant (p=0.23). Mortality
rates at 1 month and 6 months did not differ significantly between the groups.

Conclusion: The present study shows that a stapled ileocolic anastomosis after a right hemicolectomy doesn’t increase the risk of anastomotic
leakage, and also has not any unfavorable effect on mortality in the short term.

Keywords: right hemicolectomy, ileocolic anastomosis, anastomotic leakage
0z

Amag: Sag hemikolektomi ve ileokolik anastomozda stapler kullaniminin anastomoz kagadi (AK) izerine etkisi belirsizdir. Bu ¢alismada, mer-
kezimizde, anastomozunstapler yardimli veya elle yapiimis olmasinin anastomoz kagagdi lizerine etkisi arastirilacak ve kisa dénem mortalite
sonuglari sunulacaktir.

Yéntem: Bu ¢alisma, retrospekif bir ¢alisma olarak, sag kolon veya hepatic fleksura kanseri nedeniyle sag hemikolektomi ve ileokolik anasto-
moz yapilan hastalarin dosyalarinin taranmasi seklinde planlandi. On sekiz yas ve lizeri hastalar, elektif ameliyatlar ¢calismaya déhil edildi. Acil
ameliyatlar ¢alisma disi birakildi. ileokolik anastomoz teknidi stapler ile veya elle dikis olarak kayit edildi. AK, 1. ve 6. aydaki mortalite oran-
lari bu iki grupta karsilastirild.

Bulgular: Ocak 2013 ile Aralik 2018 arasinda sag kolon adenokarsinomasi nedeniyle sag hemikolektomi yapilan toplam 101 hastadan 66
(65,3%) hastaya elle dikis ile anastomoz yapilirken 35 (34,7%) hastanin ileokolik anastomozu stapler ile yapildi. Postoperative komplikasyon
gelisimi ve patolojik sonuglar bakimindan gruplar arasi istatiksel olarak fark yoktu. Elle dikis anastomozda 1 (1,5%), stapler anastomozda ise
2 (5,7%) hastada AK gelisti, ancak bu fark istatiksel olarak anlamli degildi (p=0,23). Sadece intraoperative kan transfiizyonu anastomoz kaga-
g1 igin risk faktori olarak saptandi (p=0,002). Bir aylik ve 6 aylik mortalite oranlarinda da gruplar arasinda istatiksel olarak anlamli fark
yoktu.

Sonug: Bu ¢calisma bize gésterdiki, sag hemikolektomi sonrasi ileokolik anastomozdastapler kullanimi AK riskini arttirmamaktadir. Ayrica kisa
dénem mortalite lizerine de olumsuz etkisi yoktur. Son yillarda yapilmis ve AK igin stapleri suglayici ¢alismalarin aksine biz ileokolik anasto-
mozda staplerin giivenle kullanilabilecegini diistiniiyoruz.

Anahtar kelimeler: sag hemikolektomi, ileokolik anastomoz, anastomoz kagagi
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INTRODUCTION

Anastomotic leakage continues to be an important
cause of morbidity and mortality following colonic
resection. The rates of anastomotic leakage remain
stable, despite advances in surgical techniques for
the treatment of colon cancer. Previous studies
report anastomotic leakage rates of as high as 7.5%
following colon cancer surgery 3,

Various risk factors have been described for anasto-
motic leakage, and studies have endeavored to imp-
rove techniques of anastomosis *®). The risk factors
for anastomotic leakage may be related to the pati-
ent or the surgical technique. Previous studies have
identified the male gender, obesity, smoking, poor
nutritional status and diabetes mellitus as risk fac-
tors for anastomotic leakage ©19),

A large number of studies have been conducted on
techniques of anastomosis. Studies on the develop-
ment of anastomotic leakage comparing stapled and
hand-sewn ileocolic anastomoses have yielded cont-
roversial results. In a Cochrane review of 825 pati-
ents with colon cancer conducted in 2011, the rate
of anastomotic leakage was found to be lower in
those undergoing stapled anastomosis than in those
undergoing hand-sewn anastomosis Y. In a Danish
study involving 1,414 patients, the rate of anastomo-
tic leakage was found to be higher in patients under-
going stapled anastomosis *?),

According to current data, the effect of stapled anas-
tomosis in a right hemicolectomy on anastomotic
leakage remains uncertain. The present study evalu-
ates the effect of stapled versus hand-sewn anasto-
mosis on anastomotic leakage in patients undergo-
ing right hemicolectomy and an ileocolic anastomo-
sis in our center, and presents mortality outcomes in
the short term.

MATERIALS and METHOD

The present retrospective cohort study is a review of
patients who underwent right hemicolectomy and
ileocolic anastomosis due to cancer of the right
colon and hepatic flexure in a gastroenterological
surgery clinic. The study was approved by the local
ethics committee of the hospital (number 2019.2/10-

161). Patients aged 18 years and older who under-
went right hemicolectomy and ileocolic anastomosis
due to cancer of the right colon and hepatic flexure
(with or without hepatic metastasectomy), patients
with an Eastern Cooperative Oncology Group (ECOG)
performance status of <3 and those undergoing elec-
tive surgery were included in the study. Patients with
a pathological diagnosis other than adenocarcino-
ma, patients undergoing R1/R2 resection or palliati-
ve and emergency surgery were excluded.

The data of the patients who underwent surgery
between January 2013 and December 2018 were
retrieved from the hospital automated system and
the archived records. All operations were performed
by or under the supervision of gastroenterological
surgeons. Patients with anastomotic leakage, those
with a confirmed diagnosis of anastomotic leakage
who required radiological imaging or surgery after
developing symptoms of peritonitis within 30 days of
surgery were not included in the study.

The patients were first divided into two groups
according to the anastomotic technique employed
(stapled or hand-sewn). Then, the demographic data
and mortality rates of the patients at postoperative
1 month and 6 months in both groups were compa-
red. The body mass index (BMI), hematocrit (Hct),
albumin, creatinine and C-reactive protein (CRP)
levels of patients within one week prior to surgery
were recorded. Patients who had smoked in the last
one month were classified as active smokers. End-to-
side or side-to-side anastomoses were performed
using both stapled and hand-sewn techniques 34,
In the hand-sewn technique, anastomosis was per-
formed using a double-layer suture in a standard
manner. Extracorporeal anastomosis was performed
in all laparoscopic interventions.

Patients who had previously undergone abdominal
surgery for any reason, and those who had received
neoadjuvant chemotherapy were recorded.
Charlson’s comorbidity index (CCl) was used to defi-
ne comorbidity . In addition, length of hospital
stay, preoperative FEV1, Nutritional Risk Screening
(NRS2002) and American Society of Anesthesiologists
(ASA) scores were recorded. Data on open versus
laparoscopic approach, operation time and periope-
rative blood transfusion were recorded. Standard
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right hemicolectomy involved the ligation of the
right branches of the middle colic vessels, while
extended right hemicolectomy involved the ligation
of the middle colic vessels at their origins. The pat-
hological stage of the patients was determined
according to the guidelines of the 8th edition of the
American Joint Committee on Cancer (AJCC) Colon
and Rectum Staging Manual.

Continuous variables with normal distribution were
presented as meantstandard deviation (SD).
Categorical variables were expressed as numbers
and percentages. The clinical variables were com-
pared using a Student’s t-test and a Pearson’s Chi-
square test. A Mann-Whitney U test was used to
compare continuous variables. A p value less than
0.05 was considered statistically significant in all
tests. The statistical analysis was performed using
the SPSS version 25.0 (IBM, Armonk, NY) software
package.

Table 1. Baseline characteristics of patients and method of anastomosis.

Med J Bakirkoy 2020;16(3):256-62.

RESULTS

A total of 101 patients underwent right hemicolec-
tomy due to adenocarcinoma of the right colon bet-
ween January 2013 and December 2018, while 66
(65.3%) patients underwent hand-sewn, and 35
(34.7%) stapled ileocolic anastomosis. Of the study
patients, 52.5% were male, the mean BMI was 27.7
kg/m?, 30.6% were smokers and 20.7% had a past
history of abdominal surgery.

The CCl was 21 in 45.6% of the patients, and this rate
was higher in the stapled than in the hand-sewn anas-
tomosis group (p=0.011). Preoperative FEV1 was lower
in the stapled anastomosis group (p=0.003), while
other parameters that could be related to complicati-
ons did not differ significantly between the groups. A
comparison of the demographic data and clinical cha-
racteristics of patients of the stapled and hand-sewn
anastomosis groups is presented in Table 1.

Number of patients Hand-sewn anastomosis Stapled anastomosis p value
(n=101) (n=66) (n=35)

Age (years); meanzSD 61.1+13.5 60.7+£13.0 61.9+14.5 0.44
Gender; n (%)

Male 53 (52.5) 34 (51.5) 19 (54.2)

Female 48 (47.5) 32 (48.5) 16 (45.8)
BMI (kg/m?); mean+SD 27.7£4.5 28.0+4.5 27.2+44.3 0.65
Smoker; n (%) 31 (30.6) 22 (33.3) 9(25.7) 0.43
CCl; n (%) 0.011

0 55 (54.4) 42 (63.6) 13 (37.2)

>1 46 (45.6) 24 (36.4) 22 (62.8)
NRS-2002 score; n(%) 0.16

0 51 (50.4) 30 (45.5) 21 (60)

>1 50 (49.6) 36 (54.5) 14 (40)
Abdominal operation history; n (%) 21 (20.7) 14 (21.2) 7 (20) 0.88
FEV1 (%); meanSD 95.3+19.6 97.5+15.7 91.0425.1 0.003
ASA grade; n (%) 0.28

1-2 39 28 11

3-4 62 38 24
Hematocrit (%); meantSD 32.15%5.40 33.1245.51 30.36+4.76 0.33
Albumin; meanSD 3.974+0.46 3.99+0.48 3.92+0.41 0.53
C-reactive protein >0,35 mg/dl (yes); n (%) 24 (23.7) 17 (25.7) 7 (20) 0.51
Creatinin >1,0 mg/dl (yes;) n (%) 16 (15.8) 12 (18.1) 4(11.4) 0.37

SD, standard deviation; BMI, body mass index; CCl, charlson comorbidity index; NRS-2002, nutrition risk screening-2002; ASA, American society

anesthesiologists
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Table 2. Surgical procedure and postoperative course.

Number of patients Hand-sewn anastomosis Stapled anastomosis p value
(n=101) (n=66) (n=35)
Surgical approach; n (%)
Open 81(80.1) 57 (86.3) 24 (68.5) 0.033
Laparoscopic 20 (19.9) 9(13.7) 11 (31.5)
Procedure; n (%) 0.71
Standard right hemicolectomy 80 (79.2) 53 (80.3) 27 (77.1)
Extended right hemicolectomy 21 (21.8) 13 (19.7) 8(22.9)
Type of anastomoses; n (%)
End-to-side 42 (41.5) 40 (60.6) 2(5.7) <0.001
Side-to-side 59 (58.5) 26 (39.4) 33(94.3)
Intraoperative transfusion (yes); n (%) 24 (23.7) 13 (19.6) 11 (31.4) 0.18
Surgical duration (min); meantSD 189457 180.6+46.1 204.8+71.3 <0.001
Complication (yes); n (%) 54 (53.4) 34 (51.5) 20(57.1) 0.58
Anastomotic leak (yes); n (%) 3(2.97) 1(1.5) 2(5.7) 0.23
Lenght of hospital stay (day); mean+SD 9.9+5.9 9.745.8 10.3%6.1 0.55
pT-stage; n(%) 0.08
T1-T2 8(7.9) 3(4.6) 5(14.3)
T3-T4 93 (92.3) 63 (95.4) 30(85.7)
pN-stage; n (%) 0.22
NO 58 (57.4) 35(53) 23 (65.7)
N1-2 43 (42.6) 31 (47) 12 (34.3)
Pathologic stage; n (%) 0.54
1-2 56 (55.6) 34 (51.5) 22 (62.8)
3 41 (40.5) 29 (43.9) 12 (34.2)
4 4(3.9) 3 (4.6) 1(3)

A laparoscopic approach was used in 19.9% of the
patients. In total, 21.8% of the patients underwent
an extended right hemicolectomy. Hand-sewn anas-
tomosis most commonly performed for end-to-side
anastomosis (60.6%), and stapled anastomosis for
side-to-side anastomosis (94.3%) (p<0.001). There
was no statistically significant difference between
the groups in terms of intraoperative blood transfu-
sions, postoperative complications and the results of
pathological examinations. The operating time was
longer in the stapled anastomosis group (p<0.001).
Anastomotic leakage developed in one patient in the
hand-sewn (1.5%) and in two patients in the stapled
anastomosis group (5.7%), however the difference
between the groups was not statistically significant
(p=0.23). Details regarding surgery and patient out-
comes are presented in Table 2.

Anastomotic leakage was detected in a total of three

patients, without any relationship with advanced
age, gender, operation time, laparoscopic approach,
smoking status or anastomosis technique. Only int-
raoperative blood transfusion was found to be a risk
factor for anastomotic leakage (p=0.002). The data
on anastomotic leakage is presented in Table 3.

Furthermore, two patients developed anastomotic
leakage and underwent repeat surgery and an end
ileostomy. Of these, one patient was followed up
with a conservative approach, and the fistula in this
patient closed spontaneously within 30 days of sur-

gery.

One patient in the hand-sewn anastomosis group
died within 30 days of surgery, however when com-
pared to the stapled anastomosis group (p=0.46),
the difference between groups was not statistically
significant. Furthermore, two patients in the hand-
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Table 3. Incidence and univariate analysis of factors associated
with anastomotic leak.

n (%) p value
Age; years
<65 2/56 (3,5) 0.691
>65 1/45 (2,2)
Gender
Male 2/53 (3,7) 0.617
Female 1/48 (2)
Intraoperative blood transfusion
Yes 3/24 (12,5) 0.002
No 0/77 (0)
Operation time, min
>192 2/34 (5,8) 0.219
<192 1/67 (1,5)
Surgical approach
Open 2/81 (2,4) 0.550
Laparoscopic 1/20 (5)
Abdominal operation history
No 3/80 (3,7) 0.368
Yes 0/21 (0)
CCI21
No 1/55 (1,8) 0.456
Yes 2/46 (4,3)
Smoker
No 3/70 (4,2) 0.242
Yes 0/31 (0)
Anastomotic technique
Hand-sewn 1/66 (1,5) 0.237
Stapled 2/35 (5,7)
Type of anastomoses
End-to-side 1/42 (2,3) 0.768
Side-to-side 2/59 (3,3)

CCl: charlson comorbidity index

sewn anastomosis group died within 6 months of
surgery, while no mortality was recorded in the stap-
led anastomosis group, and again the difference
between the two groups was not statistically signifi-
cant (p=0.29).

DISCUSSION

The present study shows that neither the stapled nor
hand-sewn ileocolic anastomosis approach to the
treatment of right colon cancer poses a risk for the
development of anastomotic leakage. The overall
rate of anastomotic leakage was 2.9% in the study,
and the use of stapler did not increase the rate of
anastomotic leakage. A statistical analysis identified
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only intraoperative blood transfusion as being rela-
ted to the development of anastomotic leakage. A
homogeneous group was created in our study to
include only patients with right colon cancer. All ope-
rations were performed with the purpose of achie-
ving a cure, and in line with oncological principles.

There is a lack of consensus in the literature regar-
ding the stapled ileocolic anastomosis. In a Cochrane
review of 955 patients undergoing ileocolic anasto-
mosis in 2007, stapled end-to-end anastomosis was
reported to reduce the risk of anastomotic leakage,
and the use of a stapler, as a popular approach at the
time in surgical interventions, prevails today *°. The
same study did not identify any difference between
the groups in terms of other anastomotic complica-
tions. Today, the situation is reversed for ileocolic
anastomosis, which has been associated with low
rates of anastomotic leakage, while the use of stap-
ler is regularly implicated in anastomotic leakage.
Some recent studies have suggested that the use of
stapler in ileocolic anastomosis increases the risk of
anastomotic leakage (6101718,

Aside from the anastomosis technique, male gender,
smoking status and intraoperative blood transfusion
were also identified as risk factors for anastomotic
leakage following right hemicolectomy #2'7), In a
Swedish study onalarge series of patients, Gustafsson
et al. reported male gender and emergency surgery,
in addition to stapled anastomosis to be the risk fac-
tors for anastomotic leakage after ileocolic anasto-
mosis. Similarly, a Danish study involving 1,414 pati-
ents reported anastomotic leakage in 3.2% of pati-
ents, while smoking and the stapled anastomosis
approach were identified as risk factors for anasto-
motic leakage *?. The present study evaluated smo-
king status, operation time and Charlson’s comorbi-
dity index and their relationship with healing follo-
wing anastomosis, and found that while these para-
meters may be risky for wound healing, they did not
pose a risk for anastomotic leakage.

Different risk factors have been identified for anasto-
motic leakage in ileocolic anastomosis in various
studies, and the stapled anastomosis technique has
been most commonly implicated. Stapled anastomo-
sis is an accepted technique worldwide due to its
ease of use, while the use of the stapled approach in
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ileocolic anastomosis has been linked to the deve-
lopment of anastomotic leakage. However any exp-
lanation has not yet been provided as to how it inc-
reases the rate of anastomotic leakage *?. Although
these studies include large patient groups, they can-
not be regarded as a substitute for randomized and
controlled trials. The same study also found that
long-term survival is independent of the anastomo-
sis technique, which was corroborated by a further
study 9. A few studies, however, have reported the
benefits of stapled anastomosis regarding overall
survival 29, The present study, therefore, has evalua-
ted survival in the short term rather than in the long
term. It was noted that the use of a stapler had no
effect either on the development of anastomotic
leakage or mortality in the short term (postoperative
1 and 6 months).

The present study has some limitations, the first of
which is its retrospective design, because the anas-
tomosis technique is selected by the surgeon based
on the condition of the patient. Dividing the patients
into stapled and hand-sewn anastomosis groups can
be seen as a simple grouping technique, however
other data related to the anastomosis technique is
reported in the present study. The number of pati-
ents was relatively low when compared to the large
series assessed in previous studies, and a logistic
regression analysis was not possible due to the low
rates of anastomotic leakage.

The present study shows that the use of stapler in
ileocolic anastomosis procedures following a right
hemicolectomy does not increase the risk of anasto-
motic leakage, and has not any unfavorable effect on
mortality in the short term. In contrast to the recent
studies implicating the stapled approach in anasto-
motic leakage, the present study suggests that a
stapler may be used in ileocolic anastomosis. That
said, the authors believe that randomized and cont-
rolled studies are required to obtain more reliable
data.
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ABSTRACT

Objective: To carry out a dosimetric evaluation of two different advanced radiotherapy modalities prophylactic-whole brain radiotherapy with hippocampal
avoidance in the treatment of patients with small cell lung cancer (SCLC).

Method: Computed tomography with fused magnetic resonance images of patients who were diagnosed with SCLC without brain metastasis were combined and
re-planned with volumetric-modulated arc (VMAT) and also helical tomotherapy (n=10). Doses of 25 Gy were prescribed in 10 fractions for the whole brain
volume. Planning was performed according to RTOG 0933 criteria for hippocampal avoidance (Dmax <16Gy, D100% <9Gy). Planning target volume (PTV),
homogeneity index (HI), conformity index (Cl), minimum dose (Dmin) maximum dose (Dmax) and dose for organs at risk (OARs) were compared.

Results: In the analysis of PTV data, no significant difference was found between the helical tomotherapy and VMAT for D95 values, the minimum, maximum and
mean values of PTV brain doses were higher in the VMAT arm (p=0,000). When comparing PTV HI and CI values, VMAT was significantly superior in Cl value
(p=0.033), but there was no significant superiority in HI values (p=0.499). When compared statistically, and radiation doses delivered to hippocampus were
evaluated it was seen that helical tomotherapy provided significantly better hippocampal protection than VMAT (right: 6.43Gy vs 8.94Gy; p=0.000; left: 6.10Gy
vs 8.96Gy; p=0.000), mean (right 7.60Gy vs 11.42Gy; p=0.000; left: 7.56Gy vs 11.70Gy; p =0.000) and maximum (right: 15.83Gy vs 20.8Gy; p=0.003; left: 15.99Gy
vs 20.13Gy; p=0.009). When analyzing lens doses, it was observed that the mean and maximum dose values of both right and left lenses were much lower in
helical tomotherapy (mean right: 4.52Gy vs 12,34Gy; p=0,000 and left: 4.66Gy vs 11.69Gy; p=.,000; maximum right: 3.41Gy vs 10.54Gy; p=0.00 and left: 3.53Gy
vs 10.10Gy; p=0,000).

Conclusion: Acceptable treatment plans have been developed in both radiotherapy methods. Both hippocampus avoidance region and lens doses were found to
be significantly superior in helical tomotherapy when compared with VMAT.

Keywords: dosimetry, hippocampal avoidance, VMAT, helical tomotherapy
0z

Amag: Kiigiik hiicreli akciger kanseri hastalarinin tedavisinde hipokampdis korumasi ile profilaktik-tiim beyin radyoterapisinin iki farkli ileri radyoterapi teknigi ile
dozimetrik olarak degerlendirmesi amaglanmaktadir.

Yontem: Beyin metastazi olmayan kiigiik hiicreli akciger kanseri teshisi konulan, 10 hastanin bilgisayarli tomografi ile manyetik rezonans gértntiileri ile birlestiri-
lerek hacimsel ark tedavisi (VMAT) ve helikal tomoterapi ile yeniden planlandi. Tiim beyin hacmine 10 fraksiyonda 25 Gy dozu regete edildi. Hipokamptis koruma-
si igin RTOG 0933 kriterlerine gére planlama yapildi (Dmax <16Gy, D100% <9Gy). Planlanan hedef hacmi (PTV), homojenite indeksi (Hl), uygunluk indeksi (Cl),
maksimum doz (Dmax), minimum doz (Dmin) ve risk altindaki organlarin (OAR) aldiklari dozlar karsilastirildi.

Bulgular: PTV verilerinin analizinde, helikal tomoterapi ve VMAT arasinda D95 dederleri igcin anlamli bir fark bulunmadi (p=0,141), VMAT kolunda PTV beyin
dozlarinin minimum, maksimum ve ortalama degerleri daha yiiksekti (p=0,000). PTV; HI ve Cl degerleri karsilastirildiginda, VMAT Cl degerinde énemli 6lglide
iistiindii (p=0.033), ancak HI degerlerinde énemli bir iistiinliik yoktu (p=0.499). istatistiksel olarak karsilastirildiginda, hipokampus minimum (Sag: 6,43Gy&8,94Gy;
p=0,000; Sol: 6,10Gy&8,96Gy; p=0,000), ortalama (Sag:7,60Gy&11,40Gy; p=0,000; Sol: 7,56Gy&11,70Gy; p=0,000) ve maksimum (Sag: 15,83Gy&20,8Gy;
p=0,003; Sol: 15,99Gy&20,13Gy; p=0,009) degerlerine bakildiginda helikal tomoterapi, VMAT den énemli 6l¢iide daha iyi hipokampiis korumasi sagladigr goriildii.
Lens dozlari analiz edildiginde, sag ve sol lenslerin ortalama ve maksimum doz degerlerinin helikal tomoterapide ¢ok daha diisiik oldugu gézlendi (Ortalama Sag:
4,52Gy&12,34Gy;p=0,000 ve Sol :4,66Gy &11,69Gy; p=0,000; Maksimum Sag:3,41Gy&10,54Gy; p=0,000 ve Sol: 3,53Gy&10,10Gy; p=0,000).

Sonug: Her iki radyoterapi yonteminde de kabul edilebilir tedavi planlari gelistirilmistir. Hem hipokampus korunmasi hem de lens dozlari helikal tomoterapide
VMAT’den anlamli olarak daha Ustiin oldugu gérildii.

Anahtar kelimeler: dozimetri, hipokampus korumasi, VMAT, helikal tomoterapi
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INTRODUCTION

PProphylactic whole brain irradiation (PWBRT) that
decreases brain metastasis is administered as a tre-
atment for patients with limited stage small cell lung
cancer (SCLC) ¥ and also patients with extensive-
stage SCLC who respond to systemic therapy @.
PWBRT is widely used in patients with SCLC. The
findings in a study showed that PWBRT could pro-
long survival of the patients and only a mild reaction
to chemotherapy could be observed . Using PWBRT
for patients with non-small-cell lung cancer (NSCLC)
has recently taken considerable attention because
PWBRT is likely to lessen the incidence of brain
metastasis, but PWBRT does not prolong survival of
the patients “9,

Whole brain radiotherapy (WBRT) is mainly adminis-
tered for patients who have many brain metastases
that arose from various malignancies ©. The deve-
lopment of WBRT cerebellar dysfunction, short-term
memory and reduced ability to learn may lead to
various side effects, such as disorders in neurocogni-
tive functions 7#. The hippocampus has a vital effect
on memory consolidation and emotional learning
@19 In the subgranular zone, the interruption of neu-
rogenesis may bring on damaged memory 14, The
harm that arises from radiation to the hippocampus
unfavourably affects cognitive function #>17),

With the novel radiation technologies like dynamic
intensity-modulated radiation therapy (dIMRT) and
step-and-shoot intensity-modulated radiotherapy
(sIMRT) volumetric-modulated arc therapy (VMAT),
and helical tomotherapy that were used to prevent
the loss of neuronal stem cells arising from radiation
exposure. Hippocampal- avoidance (HA) radiation
techniques are developing day by day. We should
note that the first data in the literature that was
obtained from helical tomotherapy or LINAC-based
intensity-modulated radiotherapy (IMRT) have alre-
ady verified practicality of the method used &%),
Sood et al’s findings showed the practicality of
WBRT using VMAT both to spare the hippocampus
and also decrease dose to OARs significantly (e.g.,
parotid glands, cochleae, scalp and ear canal) @9,
Tomotherapy brings a homogeneous dose delivery
to the whole brain and evades the hippocampusin a
conformal manner Y. However, surprisingly, in the
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literature, it is still not conclusive which approach is
the most proper HA-PWBRT approach for VMAT and
helical tomotherapy for patients with SCLC, which
should be further investigated. To shed light into the
literature, in this study, a dosimetric comparison has
been made between VMAT and helical tomotherapy
to investigate the technical advantages regarding the
two treatment modalities in HA-PWBRT.

MATERIAL and METHODS

Study design

This study was approved by Ethics committee of SBU
Kartal Dr Lutfi Kirdar Training and Research Hospital
(2020/514/174/3). This study was a radiotherapy
planning study aimed at testing the HA-WBRT plan-
ning technique with VMAT and helical tomotherapy.

Population:

Ten patients who were previously treated with
HA-WBRT, according to the RTOG 0933 protocol,
using helical tomotherapy whose treatment was
re-planned with VMAT technique and compared to
helical tomotherapy treatment plans.These ten pati-
ents who were treated between September 2018
and February 2019 and who did not have brain
metastasis by magnetic resonance imaging (MRI)
were included in the study. All patients had been
histologically diagnosed with small cell lung cancer
(SCLC), seven of them were in limited stage and 3
were in extensive stage

Simulation and contouring

In this study, computed tomography (CT) data were
obtained following RTOG 0933 criteria. All of the
patients in this study had MRI with axial T2-weighted
and gadolinium contrast-enhanced T1-weighted
sequences for hippocampus contouring with slice
thickness not extending 1.5 mm. To obtain a CT
simulation with a slice thickness of 1.25 mm, the
patients were immobilized in the supine position.
The MRI images were semi-automatically fused to
the simulation CT by the radiation oncologist in the
Eclipse planning system (Varian Medical Systems,
Palo Alto, CA, USA). Contouring was performed with
2D and 3D brushes on axial images. Contours for
targets and other normal structures which encom-
passed the brainstem, eyes, cord, chiasm, brain,
optic nerves lenses, and external patient contour w/
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immobilization devices, were contoured in treat-
ment contouring system SomoVision (Varian Medical
Systems, Palo Alto, CA,USA)

Hippocampus was contoured taking into account of
RTOG shaping guides. The hippocampus head and
amygdala are located in the gray matter on the other
side of the temporal horn. At the level of the pons
and pituitary gland, lower part of the hippocampus
was located. Contours were ended at the splenium
of the corpus callosum (Clinical target volume-
hippocampal avoidance: CTV-HA). Planning target
volume-hippocampal avoidance (PTV-HA) zone was
produced with 5 mm contour widening from CTV-
HA. The whole brain PTV with the hippocampal avo-
idance region was created by subtracting this PTV-
HA region from the brain parenchyma to C1 and C2.
The same radiation oncologist defined the contours
and the contours were also peer reviewed. Afterwards,
the contours in sagittal, coronal and axial projections
were rechecked by a neuroradiologist. Before starting
treatment, according to the protocol, the dose up to
100% of the hippocampal dose should not be more
than 9 Gy, the maximal hippocampal dose should not
be more than 16 Gy. It was stated that 100% of the
hippocampus that exceeded 10 Gy and the maximum
hippocampal dose that exceeded17 Gy were unaccep-
table and re-planning was required.

HA-PWBRT Planning technique

Volumetric ARC (VMAT) technique:

The VMAT plans were created with the Trilogy
(Varian Medical Systems Inc, Palo Alto, USA) linac
with a maximum rate of 600 MU / min with 120 high
resolution multi-leaf collimator (MLC) with a central
width of 2.5 mm in 10x10 areas and 5 mm leaf width
in others. The VMAT technique offers single or mul-
tiple volumetric modulation arcs with varying portal
speeds, dose rates and MLC leaf movement speeds
to achieve optimum target coverage. Treatment
plans were optimized and calculated using Eclipse
(Varian Medical Systems, Inc) TPS version 13.7.0 and
an Anisotropic Analytical Algorithm (AAA). Each plan
for this study consisted of six non-planar arcs with
collimator angle rotations of 30 and 330 degrees,
gantry angles of 181 to 179 and 181 to 340 degrees,
and couch rotations of 10, 270 and 350 degrees. We
used the Arc Geometry Tool to create arcs. The

Progressive Resolution Optimizer (version 13.7.10)
used for VMAT optimization 2.

Helical Tomotherapy Technique:

The helical Tomotherapy plans were created for the
treatment planning workstation (Precision 1.1.0.0;
Accuray,, Sunnyvale, CA, USA) with the Collapsed
Cone Convolution / Superposition algorithm using
6MV unflattened photon beam by 64 dual multi-leaf
collimators). All helical tomotherapy plans are desig-
ned for each patient: 2.5 cm-dynamic jaw and plans
have a step value in the range of 0.172 to 0.225 and
a modulation factor in the range of 1.6 to 3 ®,

Statistical analysis:

Statistical analysis and comparisons between the
treatment plans of two different irradiation techni-
ques were performed using a one-way Analysis of
Variance (ANOVA) and SPSS Version 21 statistical
software (IBM, USA) In order to be statistically signi-
ficant, p values must be below p <.05 @4,

RESULTS

In the study, HA-PWBRT radiotherapy plans of 10
male patients were compared. The mean age of pati-
ents receiving radiotherapy treatment was 56.3
(range; 47-68) years. Seven patients had limited
stage SCLC and 3 patients extensive-stage SCLC.The
mean total brain volume was 1396 cc, volumes of
the right, and left hippocampi were 1.55 cc, and 1.59
cc, respectively. For the treatment of HA- PWBRT
irradiation, the total treatment dose for each patient
was planned to be 25 Gy/ 10 fractions (Table 1).

Table 1. Patient characteristics of HA-PWBRT.

Gender of Total Patients Male 10 /10

Limited- Stage SCLC 7/10
Extensive-Stage SCLC 3/10

Pathology of the Total Patients

Average Age of Total Patients 56.3 (47-68)

Total Treatment Dose 25Gy/10 fractions
Total Brain Volume 1396 cc

Mean of Total Patients

Hippocampus Right Volume 1.55cc

Mean of Total Patients

Hippocampus Left Volume 1,59 cc

Mean of Total Patients
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Table 2. Treatment characteristics of the HA-PWBRT with Helical Tomotherapy &VMAT.

Structure Dosimetric Parameter Helical Tomotherapy VMAT p value
PTV D95 23,01 23,77 p=0.141
minimum 5,99 8,99 p=0,000

maximum 28,34 33,75 p=0,000

mean 26,52 28,75 p=0,000

HI 0,39 0,37 p=0.499

Cl 1,17 1,09 p=0.033

Right Hippocampus minimum 6,13 8,94 p=0,000
maximum 15,83 20,80 p=0,003

mean 7,60 11,42 p=0,000

Left Hippocampus minimum 6,10 8,96 p=0,000
maximum 15,99 20,13 p=0,009

mean 7,56 11,70 p=0,000

Right Lens maximum 3,41 10,54 p=0,000
mean 4,52 12,34 p=0,000

Left Lens maximum 3,53 10,19 p=0,000
mean 4,66 11,69 p=0,000

Dose-volume values obtained from patient plans
were compared using two different radiotherapy
treatment methods.In this study, the hippocampus
(left-right); lens (left-right); Planning target volume
(PTV); maximum, minimum and mean dose, the
dose of 95% of the volume (D95) PTV, homogeneity
index (HI) and conformity index (Cl) were analyzed
and two radiotherapy techniques were compared in
terms of these parameters.

As a result of the analyzes, in the comparison of two
modalities it is seen that the average of minimum
(tomotherapy TPS; Right: 6,13 Gy; Left: 6,10 Gy &
VMAT TPS; Right: 8,94Gy; Left: 9,96 Gy p right=0,000&
p left: 0,000), mean (Tomotherapy TPS; Right: 7,6 Gy;
Left:6,10 Gy & VMAT TPS; Right: 11,4Gy; Left: 11,7
Gy; p right=0,000& p left: 0,000) and maximum
(Tomotherapy TPS; Right: 15.8 Gy; Left: 15,8 Gy &
VMAT TPS; Right: 20,8Gy; Left: 20,13Gy; p
right=0,003& p left: 0,009) dose values of both right
and left hippocampus regions were lower than the
values obtained from tomotherapy treatment plan-
ning system (TPS) (Table 2). When compared statisti-
cally, according to the p values of hippocampus
minimum (Right p=0,000; Left p=0,000), mean (Right
p=0,000; Left p=0,000) and maximum (Right p=0.003;
Left p=0.009) shows that tomotherapy TPS provides
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significantly better hippocampal protection than
VMAT TPS (Table 2, Figure 1, 2).

For the analysis of the lens doses it was observed
that mean and maximum doses of both right and
left lenses were lower than the values obtained
from helical tomotherapy TPS. The maximal and
mean doses were as follows: right lens;
3,41Gy,4,52Gy, and 10,54 Gy,12,34Gy and left lens;
3,53Gy,4,66Gy and 10,19Gy,11,69Gy for helical
tomotherapy and VMAT, respectively. Statistically,
both p values of the right lens (mean p=0,000,
maximum p=0,000) and the left lens (mean p=0,000,
maximum p=0,000) reveal that helical tomotherapy
TPS lens protection is significantly superior than
the VMAT TPS (Figure 1, 2).

In the analyzes of the PTV data, there is no signifi-
cant difference (p=0,141) for the D95 values betwe-
en tomotherapy and VMAT TPS. On the other hand
forthe PTV minimum (p=0,000), maximum (p=0,000)
and mean (p=0,000) values were significantly hig-
her in the VMAT TPS arm. When PTV HI and Cl
values were compared, VMAT TPS was significantly
superior (p=0.033) in the Cl value, but no significant
superiority was detected in HI values (p=0.499)
(Table 2).
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Figure 1. Color wash comparison of dose distributions for two modalities in a representative patient.
A; Helical Tomotherapy,
B; VMAT: Volumetric-Modulated Arc Therapy

----Right lens
----Right hippocampus
----Left hippocampus

Figure 1. Color wash comparison of dose distributions for two modalities in a representative patient.
A; Helical Tomotherapy,
B; VMAT: Volumetric-Modulated Arc Therapy
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DISCUSSION

The degree of the harm that arises from radiation
doses delivered to the organs at risk (OARs) has been
overlooked in the literature. Thanks to the improve-
ment in the sIMRT, dIMRT, VMAT and helical tomot-
herapy, recently, we can reduce neurocognitive toxi-
city and deficits of the OARs Studies have reported
that harm to the hippocampus that arises from radi-
ation exposure may have a vital effect on the cogni-
tive decline of the patients. Deficits in learning and
memory were seen in the patients that were admi-
nistered whole brain radiotherapy which were dis-
cussed, and suggested to be associated with the
hippocampal injury 2. We highlighted the dosimet-
ric benefits of two advanced radiotherapy modalities
(VMAT and helical tomotherapy TPS) with the hippo-
campus and OARs so as to use this treatment of
PWBRT in the present study.

In our study, the PTV minimum (p=0,000), maximum
(p=0,000) and mean (p=0,000) values were signifi-
cantly higher in the VMAT TPS arm. When the PTV HI
and Cl values were compared , VMAT TPS was found
to be statistically significantly superior (p=0.033) in
the Cl value, but without any significant superiority
in HI values (p=0.499). Helical Tomotherapy TPS can
provide a better dose distribution in the PTV brain com-
pared to the VMAT TPS, as Cozzi et al. reported ),

The helical tomotherapy and IMRT in hippocampal
sparing whole brain radiotherapy were investigated
by Gondi et al. to compare their effectiveness. Their
findings showed that the target volume coverage
and OAR-sparing were comparable in the two tech-
niques. However, the median dose of 5.5 Gy and the
maximum dose of 12.8 Gy were received by the hip-
pocampus. For helical Tomotherapy, it was 7.8 and
for IMRT, it was 15.3 Gy %, In the present study, the
same results were found. Considering the radiation
doses received by hippocampus, minimum (tomot-
herapy TPS; Right: 6.13 Gy; Left: 6.10 Gy & VMAT
TPS; Right: 8.4Gy ; Left:9.96 Gy p right=0.000& p left:
0.000), mean (Tomotherapy TPS; Right:7.6 Gy; Left:
6.10 Gy, and VMAT TPS; Right: 11.4Gy; Left: 11.7 Gy;
p right=0.000& p left:0.000) and maximum
(Tomotherapy TPS; Right: 15.8 Gy ; Left:15.8 Gy, and
VMAT TPS; Right: 20,8Gy; Left:20,13Gy; p right=
0,003& p left: 0,009) doses show that helical tomot-

268

Med J Bakirkoy 2020;16(3):263-71

herapy TPS provides significantly better hippocam-
pal protection than VMAT TPS.

Rong et al. ¥ assessed the potential dosimetric dif-
ferences among three modalities, namely IMRT,
helical tomotherapy and VMAT, in providing
HA-WBRT. When we evaluated hot spots to plan tar-
get volume (PTV), and compared with helical tomot-
herapy, the average dose administered to 2% of PTV
(D2%) for IMRT was not superior to VMAT given that
both IMRT and VMAT indicated a significantly higher
D2%. In the present study, PTV minimum and maxi-
mal doses were 8.99Gy, 5,99 Gy and 33.75 Gy, 28,34
Gy for VMAT and helical tomotherapy TPS, respecti-
vely. With the same results, Rong et al. showed that
PTV provided better dose distribution in helical
tomotherapy TPS than VWAT TPS.

Rong et al. showed that helical tomotherapy had a
considerably better homogeneity index (HI) of 0.15,
and 0.03 when they compared with IMRT and VMAT
(24). However, in the present study, we could not
find any difference in HI (0.39&0,37 p=0,5), but in
the conformity index (Cl), VMAT TPS has better cove-
rage than helical tomotherapy TPS. In terms of hip-
pocampal avoidance, in their study, Rong et al. calcu-
lated that IMRT (8.7 Gy) and VMAT (8.6 Gy) had a
higher mean dose when compared to helical tomot-
herapy (8.0 Gy) ®%. In the present study, helical
tomotherapy and VMAT TPS right (7,6Gy and 11.4Gy)
and left (7.56Gy and 11.7Gy) hippocampal doses are
better dose calculation than VMAT TPS (p=0,000). In
this study, helical tomotherapy and VMAT TPS were
used for the calculation of the right (7.6Gy and
11.4Gy) and left (7.56Gy and 11.7Gy) hippocampal
doses, respectively. As a result, helical tomotherapy has
better dose distribution than VMAT TPS (p=0,000).

When the OAR-sparing impacts were evaluated,
VMAT delivered higher doses on lenses than helical
tomotherapy. The maximal doses delivered were as
follows: right lens 3.41Gy vs 10.54 Gy and left lens
3.53Gy vs 10.19Gy for helical tomotherapy and
VMAT, respectively. In our study for both lenses, the
maximum and mean VMAT TPS doses were signifi-
cantly higher than helical tomotherapy (p=0,000), as
shown by Rong et al. ?¥. Besides sparing the hippo-
campus on helical tomotherapy HA-PWBRT plans,
for helical tomotherapy plan optimization, to decre-
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ase dose to OARs without making a compromise
with the HA-PWBRT-PTV coverage, the doses to
OARs were administered. When compared with
VMAT TPS, statistically significant dose reductions (p
< 0.001) to OARs were detected. Sood et al. calcula-
ted mean dose to the hippocampus as 8.4Gy, and
the maximum dose as 15.6Gy without making a
compromise with the WB-PTV coverage in line with
the RTOG guidelines *#29), Our findings showed con-
siderable dose reductions on other OARs, including
both right and left lenses compared with VMAT TPS.
However, in this study, VMAT TPS provided confor-
mity and dose homogeneity as those found in helical
tomotherapy, but higher lens and hippocampal doses
were calculated compared to helical tomotherapy
TPS.

Gondi et al. conducted research on the effectiveness
regarding only helical tomotherapy and the IMRT
methods. Their findings showed that treatment
modalities were effective for WBRT and there were
not any differences about the effectiveness level in
two methods ™. However, in this study, our findings
showed that helical tomotherapy TPS was signifi-
cantly more efficacious in decreasing the minimum
hippocampal dose than VMAT TPS. The findings
obtained in this study are compatible with published
research that indicated that helical tomotherapy
indicated an enhanced potential for the selective
sparing of tissue in comparison with VMAT TPS.

In their study, Jiang et al. showed that 4 planning
modalities (sIMRT, dIMRT, VMAT and Tomo) satisfied
the RTOG 0933 protocol dose compatibility criteria
for hippocampal sparing. Using the planning modali-
ties reported above with an acceptable mean PTV
brain coverage (88.2%-92.6), delivery of similar mean
doses to the hippocampi were accomplished 7. In
our study, in the comparison of two modalities
(VMAT and helical tomotherapy), it is seen that the
average of minimum, mean and maximum doses
received by both right and left hippocampal regions
are lower in helical tomotherapy treatment planning
system (TPS). Also, they concluded that the inner ear
dose was reduced to Dmean <15Gy in all four plan-
ning modalities 7).

The dose of the lens during cranial radiotherapy
depends on many factors. Patient-dependent factors

are the distance between age and lens and the late-
ral bone quantus, and treatment-related factors as
radiation quality, total dose, patient set-up errors,
dose rate, and radiotherapy technique. The dose
limit is considered to be about 4-8 Gy in adults and
is especially important in patients undergoing proph-
ylactic cranial irradiation 2%, Adult lens may tolera-
te a total of 5 Gy in radiotherapy applied in fractions;
50% probability is about 15 Gy, which will cause cli-
nical problems in vision. In our study, both the lens
doses were observed , and mean and maximum
doses lower in helical tomotherapy TPS. Statistically,
both doses of the right (maximum dose 3,41Gy) and
the left lenses (maximum dose 3,53Gy) reveal that,
lens protection in helical tomotherapy TPS is signifi-
cantly superior to the VMAT TPS.

Ongoing randomized multicenter phase Il trial
(NCT02397733) performed with patients with SCLC
to be received PCl treatment or PCl with hippocam-
pus prevention with intensity-modulated radiation
therapy or volumetric modulated arc therapy so as
to to assess the potential effects of PCI with hippo-
campal avoidance for the neurocognitive function
and life quality of the patients with SCLC ©9, The
doses that were administered in their study were the
same doses we have administered in the present
study as follows: maximum dose was 16 Gy and the
hippocampus optimum D100% dose was 9 Gy.

Conclusions

Our data showed that all two HA-PWBRT modalities
(VMAT and helical tomotherapy) are likely to produ-
ce acceptable treatment plans with satisfactory PTV
brain coverage. In this retrospective study, it has
been found that helical tomotherapy not only pro-
tects the hippocampus better than VMAT TPS in
HA-PWBRT but also significantly reduces lens doses.
Abbreviations

Cl: conformity index; CT: computed tomography;
CTV: clinical target volume; Dmax: maximum dose;
Dmin: minimum dose; DVH: dose—volume histog-
ram; HIl: homogeneity index; MRI: magnetic reso-
nance imaging; NSCLC: non-small cell lung cancer;
OARs: dose to organs at risk; PTVbrain: planning cli-
nical target volume; VMAT: volumetric-modulated
arc therapy; HA-PWBRT: Hippocampal Avoidance
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ABSTRACT

Objective: Postoperative morbidity may occur more in laparoscopic treatment of perforated appendicitis than simple appendicitis. In this study,
we aimed to investigate the risk factors affecting the development of morbidity in laparoscopic treatment of perforated appendicitis.

Method: The files of patients who underwent laparoscopic appendectomy due to perforated appendicitis were analysed retrospectively. Finding
of perforation has been documented by surgeons who performed surgery. Information on the patients such as age, gender, Charlson Comorbidity
Index (CCl), body mass index (BMl), ASA scores, symptom onset time, time between hospital admission and surgery, surgical findings, perforation
sites, type of surgery, stump closure materials, white blood cell counts, pathology results and postoperative morbidities were recorded. Data were
compared between patients with and without morbidity, and multivariate regression analysis of variables with significant p value was
performed.

Results: The rate of morbidity development in laparoscopic treatment of perforated appendicitis was 22.14% (66/298). In multivariate regression
analysis, the onset of symptoms longer than 72 hours, proximal perforation, grade 5 diffuse peritonitis in surgical finding according to Disease
Severity Score (DSS), conversion from laparoscopic to open surgery and gangrene or necrosis in histopathological finding were found to be
effective risk factors in the development of morbidity. (p=0.013, odds ratio=1,455, p=0.010, odds ratio=2.009, p=0.002, odds ratio=2.648,
p=0.014, odds ratio=6.537, p=0.003, odds ratio=1.843; respectively).

Conclusion: The development of postoperative morbidity in laparoscopic treatment of perforated appendicitis is associated with late admission
development of diffuse peritonitis, conversion to open surgery, proximal perforation and presence of necrosis. According to odds ratio, the risk
factor with the highest probability of developing morbidity was found to be conversion to open surgery. We think that patients diagnosed with
perforated appendicitis should be operated on as early as possible, routinely placing a drain should be avoided, and laparoscopic approach
should be preferred as much as possible to reduce the morbidity rates.

Keywords: perforated appendicitis, laparoscopy, morbidity
0z

Amag: Perfore apandisitlerin laparoskopik tedavisinde postoperatif morbidite basit apandisitlere gére daha fazla gelismektedir. Biz bu ¢alismada,
perfore apandisitlerin laparoskopik tedavisinde morbidite gelisimine etki eden risk faktérlerini arastirmayr amagladik.

Yontem: Perfore apandisit nedeniyle laparoskopik apendektomi yapilan hastalarin dosyalari retrospektif olarak incelendi. Perforasyon bulgusu
ameliyati yapan cerrahlar tarafindan belgelenmistir. Calismaya dahil edilen hastalarin yasi, cinsiyeti, Charlson Komorbidite Indeksi (CCl), viicut
kitle indeksi (VKI) ASA skorlari, semptom baslangi¢c ve hastane basvuru ile ameliyat arasinda gegen siireleri, ameliyat bulgulari, perforasyon
yerleri, ameliyat sekilleri, glidiik kapatma materyalleri, I6kosit degerleri, patoloji sonuglari ve postoperatif morbiditeleri kayit altina alindi. Veriler
morbidite gelisen ve gelismeyen hastalarda karsilastirildi ve p dederi anlamli ¢ikan degiskenlerin multivariate regresyon analizi yapild.
Bulgular: Perfore apandisitlerin laparoskopik tedavisinde mobidite gelisme orani %22.14 (66/298) olarak izlenmistir. Multivariate regresyon
analizinde semptom baslangicinin tizerinden 72 saat gegmesi, ameliyat bulgularina gére perforasyon yerinin radiks olmasi, DSS’ye gére ameliyat
bulgusunda grade 5 diffuz peritonit tablosu olmasi, laparoskopiden agiga déniilmesi ve post operatif histopatolojik bulguda gangren veya nekroz
olmasi post operatif morbidite gelisimi (zerine etkili risk faktérleri olarak bulunmustur (p=0.013, olasilik orani=1,455; p=0.010, olasilik
orani=2.009; p=0.002, olasilik orani=2.648; p=0.014, olasilik orani=6.537; p=0.003, olasilik orani=1.843; sirasiyla).

Sonug: Perfore apandisitlerin laparoskopik tedavisinde post operatif morbidite gelisimi ge¢ basvuru, diffiiz peritonit gelisimi, agiga déntis, radiks
perforasyonu ve nekroz varhgi ile iliskilidir. Olasilik oranlarina gére morbidite gelisme ihtimali en yiiksek olan risk faktéri agiga déniis olarak
bulunmustur. Apandisit perforasyonu tanisi alan hastalarin olabildigince erken ameliyat edilmesi, rutin dren yerlestirilmemesi ve morbidite geli-
simini 6nlemek igin miimkiin oldugunca laparoskopik yaklasim uygulanmasi gerektigini diisiiniiyoruz.

Anahtar kelimeler: perfore apandisit, laparoskopi, morbidite
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INTRODUCTION

Acute appendicitis is the most common cause of
sudden abdominal pain and emergency operations
that require surgery, and is one of the most common
abdominal surgical procedure performed by general
surgeons V. Appendectomy is the gold standard in
treatment @, Although acute appendicitis is usually
treated successfully with early diagnosis and approp-
riate approach, perforation may occur in 16-39% of
the cases, and may lead to life-threatening complica-
tions G4, Perforated appendicitis have more morbi-
dities and complications such as 3 times more frequ-
ent hospital stays, higher costs and 2.3 times greater
number of fatalities than simple appendicitis .

While open appendectomy was preferred for treat-
ment in the 1990s, laparoscopic appendectomy
became the gold standard in the 2000s ®.
Laparoscopic appendectomy (LA) is an effective tre-
atment method that can be applied safely in simple
appendicitis treatment. The laparoscopic approach
is superior to open appendectomy (OA) in terms of
postoperative surgical site infections, analgesia requ-
irement, average length of hospital stay, return to
work, and overall recovery %, However, its role in
complicated appendicitis is controversial due to
more frequent intra-abdominal abscess develop-
ment and longer operative times 1412, Despite the
technical developments in LA, postoperative intra-
abdominal abscesses are bothersome for both sur-
geons and patients. In the laparoscopic approach,
perforated appendicitis, obesity and young age are
possible risk factors for the development of intra-
abdominal abscess after appendectomy 314,

In this study, we aimed to determine the factors that
may affect the development of postoperative morbi-
dity in the laparoscopic treatment of perforated
appendicitis.

MATERIAL and METHODS

The files of patients who underwent laparoscopic
appendectomy between January 2017 and January
2020 were retrospectively reviewed. Patients older
than 18 years of age and with the surgical finding of
perforated appendicitis were included in the study.
Patients younger than 18 years of age and who had

no evidence of perforated appendicitis were exclu-
ded from the study. Information on the patients such
as age, gender, Charlson Comorbidity Index (CCl),
body mass index (BMI), American Society of
Anesthesiologists (ASA) scores, onset of symptoms
and time between hospital admission and surgery,
surgical findings, perforation sites, surgery types,
stump closure materials, leukocytes counts, patho-
logy results and morbidities were recorded. Disease
Severity Score (DSS) was used for classification
according to the surgical findings . According to
the surgical findings, the patients were divided into
3 groups as perforated appendicitis with localized
fluid (Grade 3), with regional abscess (Grade 4), and
with diffuse peritonitis (Grade 5). Surgical site infec-
tion, prolonged ileus, and cardiopulmonary compli-
cations occurred within the first 30 days postoperati-
vely were considered surgical morbidity. The parame-
ters recorded in patients with and without morbidity
were compared and the risk factors affecting the
development of morbidity were determined by per-
forming a multivariate risk analysis of the parameters
that showed a significant difference in the p value.

This study was carried out in accordance with the
1964 Helsinki Declaration and its recent amend-
ments. Written consent was obtained from all parti-
cipants. Permission was obtained from the local
ethics committee (Ref. Nr:2020/274)

Statistical Analysis

SPSS (Statistical Package for the Social Sciences) 24.
program (IBM, Armonk, NY) was used for statistical
analysis. While evaluating the study data, descriptive
statistical methods (average, standard deviation,
median, frequency, ratio, minimum, maximum) as
well as the Independent sample t test for the compa-
risons of normally distributed parameters in two
groups, and the Mann-Whitney U test for the com-
parisons of two groups that did not show normal
distribution were used The Pearson Chi-Square test
was used for the analysis of qualitative data. Multivariate
regression analysis of factors affecting the develop-
ment of morbidity was performed. Significance was
evaluated at p<0.01 and p<0.05 levels.

RESULTS

It was determined that a total of 1302 patients
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underwent laparoscopic appendectomy between
January 2017 and January 2020. Of these patients,
298 (22.88%) had signs of perforation. 197 (66.1%)
of the patients were male and 101 (33.9%) of them
were female. The mean age was 40.7. BMI was 27.3
kg / m2. The mean Charlson comorbidity index score
was 0.93. The ASA score of 48 (16.10%) patients was
3-4. Mean symptom onset time was 2.53+1.14 days.
The mean time from hospital admission to surgery
was determined as 10.16+4.16 hours. Mean WBC
countswere 16.5 103/uL.

When we examined the surgical findings, perforation
of appendicitis was found in the distal appendix in
139 (46.64%) and the proximal appendix in 159
(53.36%) cases While 190 (53.69%) patients had DSS
grade 3 localized fluid, 38 (12.75%) DSS grade 4 loca-
lized abscess and 70 (23.48%) DSS grade 5 diffuse
peritonitis. Conversion to open surgery required in
18 (6.04%) patients. The reasons for conversion were
determined as exploration difficulty due to adhesi-
ons and the revealing of the appendix radix as a
result of appendix lysis. Partial cecum resection was
performed in 21 (7.04%) of the patients because the
perforation was quite proximal and there was no
distance to close the appendix stump. When we exa-
mined the stump closure materials, it was found that
hemo-o-lok clips were used in 244 (81.87%), endos-
tapler (Ethicon flex 60 mm) in 23 (7.71%) , and sutu-
res in 31 (10.40%) patients. It was determined that
an abdominal drain was placed in only 245 (82.21%)
of 298 patients, (Table 1).

According to final histopathological evaluation, the
patients had acute inflamed appendicitis (n=67), 93
phlegmonous appendicitis (n=93), gangrenous or
necrotic appendicitis (n=130), grade 1 neuroendocri-
ne tumour (n=3), mucinous neoplasia (n=3), and
mucocele (n=2). In the lumen of the appendix of 67
patients, fecaloid was detected (Table 1).

Morbidity was observed in 66 (22.14%) patients.
Surgical site infection developed in 44 (14.76%) of
these patients. Of the patients who developed surgi-
cal site infection, superficial wound infection was
observed in 8, deep wound infection in 4, and organ
/ space surgical site infection in 32 patients. Prolonged
ileus developed in 16 patients and atelectasis in 6
patients. Diagnoses of patients with organ / space
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Table 1. General and perioperative characteristics of patients.

Mean agexSD (Min/Max) 40.72+ 16.87 (18-85)

Gender, n (%)

Female 101 (33.9%)
Male 197 (66.1%)
Mean BMItSD 27.3+3.81 kg/m?
Mean Charlson comorbidity indexSD (Min/ 0.93+1.72
Max) (0-8)

ASA scores, n (%)

1-2 250 (83.90%)
34 48 (16.10%)
Mean WBC 16.5 103/uL
Mean time interval between symptoms onset 2.53+1.14

and surgery (day)SD

Mean time interval hospital application and
surgery (hours) £SD (Min/Max)

10.16+4.16 (3-22)

Intraoperative finding according to
Diasease Severity Score (DSS), n (%)
Grade 3 perforated with localized free fluid
Grade 4 perforated with a regional abscess
Grade 5 perforated with diffuse peritonit

190 (53.69%)
38 (12.75%)
70 (23.43%)

Site of perforation, n (%)
Proksimal(radix)
Distal (apex ve corpus)

159 (53.35%)
139 (46.65%)

Stump closure material, n (%)

Endoclip 244 (81.88%)
Suture 31 (10.40%)
Endostapler 23 (7.72%)

Abdominal drain, n (%)

Yes 245 (82.21%)
No 53 (17.79%)
Conversion to open surgery 18 (6.04%)
Partial cecal resection 21 (7.04%)

Mean operating time (min) £SD (Min/Max)  82.25+ 28.08(24-190)

Histopathological findings, n (%)
Acute inflamated

Phlegmonous

Gangrenous and necrosis

67 (22.48%)
93 (31.20%)
130 (43.62%)

Mucosel 2 (0.67%)
NET (Grade 1) 3 (1.00%)
Mucinous neoplasm 3 (1.00%)

Complications, n (%)
Surgical site infection

superficial 8 (2.68%)

deep 4 (1.34%)

organ/space 32 (10.73%)
Prolonged ileus 16 (5.36%)
Atelectasis 6(1.67%)

Total morbidity 66 (22.14%)

Clavien-Dindo classification, n (%)

Grade 1 30 (10.06%)
Grade 2 18 (6.04%)
Grade 3 18 (6.04%)
3a 7 (2.34%)

3b 11 (3.69%)

Re-operation 11 (3.69%)
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Table 2. Comparison of patients characteristics and perioperative datas according to development of morbidity

Variables Morbidity (-) Morbidity (+) P value
(n=232) n=66)

Mean age 40,42+15,68 41,82+20,63 50,553

Gender

Female 82 (35.3%) 19 (28.8%) 20,321

Male 150 (64.7%) 47 (71.2%)

Mean BMI 27,0143,74 28,33%3,95 50,013*

Mean CCI 0,8+1,51 1,39+2,27 ‘0,124

ASA score

1-2 202 (80.8%) 48 (19.2%) 20,002**

3-4 30 (62.5%) 18 (37.5%)

Mean WBC 16013,96+10565,12 18420,61+25778,21 0,907

Mean time interval between symptoms onset and surgery(day) 2,39+0,93 3,05+1,46 €0,001**

Time interval between symptoms onset and surgery

<72h 135 (58.18%) 25 (37.88%) €0,001**
>72h 97 (41.8%) 41 (62.12%)
Mean time interval hospital application and surgery(hour) 10,06%4,25 10,5343,84 ®0,419

Intraoperative finding according to Diasease Severity Score (DSS)

Grade 3 168 (72.4%) 22 (33.3%) 20,001 **
Grade 4 25 (10.8%) 13 (19.7%)
Grade 5 39 (16.8%) 31 (47%)

Site of perforation
Proximal 122 (52.6%) 17 (25.75%) 20,001**
Distal 110 (47.4%) 49 (74.25%)

Stump closure material

Endoclip 201(86.6%) 43 (65.2%) 20,001**
Suture 16 (6.9%) 15 (22.72%)

Endostapler 15 (6.5%) 8(12.12%)

Abdominal drain

Yes 184 (79.3%) 61 (92.4%) 20,014*
No 48 (20.7%) 5(7.6%)

Laparoscopically completed 227 (81.1%) 53 (18.9%) 20,001**
Conversion to open surgery 5(27.8%) 13 (72.8%)

Partial caecum resection

Yes 217 (93.5%) 61 (90.9%) 20,462
No 15 (6.5%) 5(9.1%)

Mean operating time 78,37+25,81 95,92+31,53 50,001**
Histopathological findings

Acute inflamated 51 (21.98%) 16 (24.24%) 20,003**
Phlegmanous 83 (35.77%) 10 (15.15%)

Gangrenoz and necrosis 91 (39.22%) 39 (59.09%)

Fecaloid

Yes 185 (79.74%) 46 (69.69%) 20,085
No 47 (20.76%) 20 (30.30%)

aPearson Chi-Square, ®Independent Sample t testi, “Mann Whitney U Testi *p<0,05, **p<0,001
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Tablo 3. Multivariate regression analysis of variables that are significant in the morbidity.

95% C.I

Multivariate p value 0Odd’s Ratio Lower Upper
ASA score 3-4 0.953 0.986 0.616 1.578
Conversion to open surgery 0.014 6.537 1.470 29.065
Proximal perforation of appendicitis (radix) 0.010 2.009 1.179 3.424
Stump closure material (suture) 0.829 0.939 0.527 1.671
Abdominal drain 0.183 2.006 0.720 5.593
DSS Grade 5 diffuse peritonitis 0.002 2.648 1.216 3.986
Gangrenous or necrotic appendicitis 0.003 1.843 1.223 2.777
Mean BMI 0.135 1.070 0.979 1.169
Mean operating time 0.060 1.012 1.000 1.024
Symptom onset (>72h) 0.013 1.455 1.082 1.958

surgical site infection were confirmed by computed
tomography (CT) of the abdomen and intra-
abdominal abscess was observed in all 32 patients.
The mean abscess size of these patients was
5.43+2.32 cm. While 16 patients were treated with
antibiotics only, drains were placed in 7 patients by
interventional radiology, and 9 patients were
re-operated. Antibiotic treatment was performed to
patients with abscess of <5 cm. Interventional drai-
nage was planned first for patients with> 5 cm abs-
cess, but drainage could not be performed in 9 pati-
ents because the access was not suitable for placing
the drain, and these patients were re-operated. Two
patients with deep wound infection were operated
due to evisceration, and a total of 11 patients under-
went reoperation. According to Clavien Dindo classi-
fication, there were 30 patients who received only
fluid therapy, electrolyte replacement and wound
care in Grade 1, 18 patients received antibiotic treat-
ment in Grade 2, and 18 patients underwent invasive
drainage and reoperation in Grade 3. Grade 4 and 5
complications were not observed (Table 1). Mortality
did not occur in any of our patients.

High BMI, higher ASA score, symptom onset time
longer than 72 hours, conversion to open surgery,
proximal perforation in appendicitis, use of sutures
as stump closure material, DSS grade 5 diffuse peri-
tonitis as surgical finding, insertion of a drain, pre-
sence of gangrenous or necrotic appendicitis as pat-
hological findings and longer operative time were
found to be significant as factors affecting the morbi-
dity (Table 2).

When the multivariate regression analysis was perr-
formed, the symptom onset time longer than 72
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hours, conversion to open surgery, proximal perfora-
tion of appendicitis, the DSS grade 5 diffuse peritoni-
tis, gangrenous or necrotic appendicitis were found
to be statistically significant factors effecting posto-
perative morbidity (Table 3).

DISCUSSION

Mortality and morbidity are higher in perforated
appendicitis than in non-perforated appendicitis 9,
Studies have shown that perforated appendicitis is
one of the most effective risk factors for the develop-
ment of morbidity after appendectomy 7, |n a
study, Frazee et al. reported total morbidity was 20%
after surgery for perforated appendicitis and intraab-
dominal abscess was the most common cause of
morbidity with an incidence of 11 percent 9. Intra-
abdominal abscess is the most common complicati-
on after perforated appendicitis and occursin 14-18%
of postoperative patients . In the study by Guy et
al., it was observed that intraabdominal abscess
developed in 9% of the cases with perforated appen-
dicitis after laparoscopic appendectomy @, In this
study, postoperative morbidity developed in 22.14%
(66/298), and intraabdominal abscess in 10.93%
(32/298) of the cases with similar rates reported in
the studies in the literature. However, in the literatu-
re, it is unclear what factors caused such higher rates
of morbidity development in perforated appendicitis
after laparoscopy.

In a study, Asarias et al., reported that older age has
an impact on the development of postoperative mor-
bidity in perforated appendicitis and that the probabi-
lity of intraabdominal abscess formation increased by
30% with each decade of life ®. In the study of Ming
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et al., it was observed that infections developed more
frequently on the postoperative wound site in males
with complicated appendicitis 23,

In a study, Guy et al. reported that gender and age
are not effective in the development of morbidity 2,
In this study, we determined that gender and age
have no effect on the development of morbidity. In a
retrospective study of 2076 patients, increased mor-
bidity development rates were observed after lapa-
roscopic appendectomy in patients with an ASA
score of 2 and above *®, In this study, the morbidity
rate was found to be higher in patients with ASA 3-4,
but ASA 3-4 had not any significant effect on morbi-
dity in the multivariate regression analysis.

In a cohort study of 4618 patients, diabetes mellitus
was found to be effective in the development of int-
raabdominal abscess after laparoscopic appendec-
tomy 7, In the study of Cho et al., the comorbidity
of the patients was found to be ineffective in the
development of morbidity after laparoscopic appen-
dectomy @%. In this study, mean values of Charlson
Comorbidity Indexes were found to be similar bet-
ween both groups.

It has been found that BMI has no effect on postope-
rative morbidity in previous studies 7824, In our
study, it was found that postoperative morbidity was
significantly more frequently detected in overweight
patients while it was found to be insignificant in mul-
tivariate analysis. The reason for the higher inciden-
ce of morbidity in patients with high BMI can be
explained by the higher occurrence of wound site
infections due to fat necrosis and thicker subcutane-
ous adipose tissue.

The time from the onset of symptoms to surgery is
one of the important variables for the development
of morbidity after laparoscopic appendectomies. In
the study performed by Lasek et al., in comparisons
made between 48 hours before and after surgery,
intraabdominal abscess developed more frequently
in patients who were operated after 48 hours 7).
Similarly, in a study, Fair et al. found a higher rate of
postoperative complications in appendectomies per-
formed after 48 hours @), In this study, the duration
of symptom onset of patients with morbidity was sig-
nificantly longer than those without morbidity. In the

multivariate analysis, interventions made 72 hours
after the onset of symptoms were found to be an
effective risk factor in the development of morbidity.

In the study of Dijk et al., it was concluded that ope-
rating patients up to 24 hours after hospital admissi-
on had no effect on postoperative morbidity ?°. In
our study, all patients were operated within 24 hours
after admission, and the time from hospital admissi-
on to surgery was similar in those with and without
morbidity. It has been stated that preoperative CRP
and WBC values have no effect on the development
of morbidity in the laparoscopic treatment of perfo-
rated appendicitis ?Y. In our study, preoperative
WBC values were similar between those who did,
and didi not develop morbidity.

Although perforated appendicitis was determined as
a risk factor for the development of morbidity after
appendectomy, morbidity development rates were
not compared according to the perforation sites. In
this study, it was observed that postoperative comp-
lications developed more frequently in appendicitis
perforated from the radix area compared to perfora-
tions from the distal appendix area such as the cor-
pus and apex. In multivariate regression analysis,
radix perforations were identified as an effective risk
factor for morbidity after laparoscopic treatment in
perforated appendicitis. In the study of Garst et al.,
it was stated that as the DSS scores increased, posto-
perative morbidity increased significantly after
appendectomy *°). In the study of Guy et al., It was
observed that after laparoscopic treatment of perfo-
rated appendicitis, surgical findings according to DSS
did not affect the development of morbidity ?*. In
this study, the morbidity rates of patients who were
grade 5 according to DSS, (cases with diffuse perito-
nitis), were found to be significantly higher than
other grades, and in the multivariate regression
analysis, it was found to be a risk factor affecting
postoperative morbidity.

In the study of Lasek et al., it was stated that conver-
sion to open surgery had no effect on postoperative
morbidity @7, In the study of Andert et al., postope-
rative morbidity was observed more frequently in
conversion from laparoscopy and it was found to be
a risk factor for the development of morbidity in
multivariate analysis ?”. In this study, conversion was
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found to be a effective factor for morbidity, and in
the multivariate analysis, and an effective risk factor
in the development of postoperative morbidity. The
reason for this can be explained by the fact that the
majority of the cases of conversion from laparoscopy
was DSS grade 5, the appendix was perforated from
the radix, and superficial and deep facial wound
infections due to the subumbilical midline incision
were observed more frequently.

In the studies where stump closure materials were
compared, no difference was found between use of
endoloop, suture, endostapler, and endoclip in terms
of postoperative morbidity and intra-abdominal abs-
cess development %3V, |n this study, although the
postoperative morbidity rate was higher when the
closure of the stump was performed with sutures, it
was found to be insignificant as a risk factor on mor-
bidity in multivariate analysis.

In a study, Castro et al. found no difference between
patients with and without drains in terms of post-
operative morbidity development in patients who
had undergone laparoscopic treatment for perfora-
ted appendicitis ®?. A recent Cochrane analysis
found that placing drains in perforated appendicitis
did not reduce the risk of morbidity, even increased
30-day morbidity with very little evidence ©. In this
study, postoperative morbidity was observed more
frequently in patients with a drain, but placement of
a drain was not found as a risk factor affecting mor-
bidity in multivariate regression analysis.

In the study of Lasek et al. it was determined that the
operation times were longer in patients who develo-
ped intra-abdominal abscess after laparoscopic
appendectomy. 7. In this study, operation time was
significantly longer in patients who developed posto-
perative morbidity. In the multivariate regression
analysis, it was found to be an insignificant factor.

In a study by Guy et al. it was bserved that histopat-
hological findings after laparoscopic treatment of
perforated appendicitis were not risk factors for the
development of morbidity ?Y). In this study, it was
observed that morbidity rate was higher in patients
with histopathological findings of gangrene or necro-
sis findings, and it was determined as a significant
risk factor for the development of morbidity in mul-
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tivariate analysis. It was determined that the presen-
ce of fecaloid in the lumen did not increase morbi-
dity.

This study has some limitations. Retrospective design
of this study is the major limitation. Furthermore,
this case series represented a complex, heterogene-
ous patient population dispersed over a significant
period of time. However, as the study was conducted
in a tertiary referral center, the high volume of pati-
ents underwent laparoscopy for perforated appendi-
citis so the results and the statistical analysis might
be considered as reliable and valuable.

CONCLUSION

In this study, the onset of symptoms longer than 72
hours, proximal perforation, surgical finding of grade
5 diffuse peritonitis according to Disease Severity
Score (DSS), conversion to open surgery, gangrene or
necrosis in histopathological finding were found to
be effective risk factors in the development of mor-
bidity in multivariate regression analysis. Conversion
to open surgery was found to be the variable with
the highest risk factor for the development of morbi-
dity according to odds ratio.. We think that patients
diagnosed with perforated appendicitis should be
operated on as early as possible, routine placiement
of a drain should be avoided, and laparoscopic app-
roach should be preferred as much as possible to
reduce the morbidity rates.
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ABSTRACT

Objective: As healthcare professionals play a role in combating the COVID-19 outbreak, the risk of disease exposure and illness increases. In
our study, we aimed to measure the effectiveness of post-contact use in order to protect the healthcare professionals who work very
intensively during the outbreak.

Method: A total of 208 healthcare workers who applied to Employee Health Unit section between the dates 25 March-25 April 2020 with a
history of contact with COVID-19 patients were included in the study. Employees were evaluated in low, moderate and high risk groups
according to the Contact Risk Algorithm included in the Evaluation of Healthcare Workers Guidelines with COVID-19 theme. Three-day
hydroxychloroquine treatment was initiated to 138 healthcare professionals who were considered as high risk. The treatment regimen was
arranged as 2x400 mg on the first day and 2x200 mg on the 2" and 3™ days. The COVID-19 positivity rates were analyzed according to the
contact risk groups

Results: There was a statistically significant difference between occupational groups according to contact risk groups (p<0.01); the rate of
contact risk of nurses in the middle, and the doctors in the high risk groups was found to be significantly higher. When the COVID-19 positivity
rates were analyzed according to the contact risk groups, the COVID-19 positivity rates were 9.4% in the high-, 16.3% in the moderate and
14.3% in the low-risk groups. The contact was found to be related to the COVID-19 test, and the positivity rate from contact with the patient
was found to be significantly high (p<0.01).

Conclusion: Recommendations about hydroxychloroquine for postexposure prophylaxis vary. Hydroxychloroquine can be a possible effective
agent in postexposure prophylaxis. We think that conducting similar studies on larger samples can provide significant benefits to individuals
and public health.

Keywords: COVID-19, contact, healthcare workers, hydroxychloroquine
oz

Amag: Saglik ¢alisanlari COVID-19 salgini ile miicadelede rol aldikg¢a hastaliga maruz kalma ve hastalanma riskleri artmakta. Calismamizda
salgin surecinde cok yogun sekilde ¢alisan saghk ¢alisanlarini korumak adina temas sonrasi proflaksinin etkinligini 6lgmeyi amagladik.
Yontem: Calisan saghdi birimine 25 Mart-25 Nisan 2020 tarihleri arasinda COVID-19 hasta ile temas dykiisii ile basvuran 208 saglk ¢alisani
calismaya dabhil edildi. COVID-19 temasi olan Saglhk Calisanlarinin Degerlendirilmesi Rehberinde yer alan temas riski algoritmasina gére
disiik, orta ve yiiksek risklerde degerlendirildi. Yiiksek riskli olarak degerlendirilen 138 saglik ¢alisanina ise 3 giinliik hidroksiklorokin tedavisi
baslandi. Tedavi rejimi ilk giin 2x400 mg 2. ve 3. giinlerde 2x200 mg olacak sekilde diizenlendi. Temas riski gruplarina gére COVID-19 pozitif-
lik oranlari analiz edildi.

Bulgular: Temas risk gruplarina gére meslek gruplari incelendiginde; orta risk grubunun hemsirelerin, yiiksek risk grubunda ise doktorlarin
orani anlamli diizeyde yiiksek olarak saptanmistir. Temas risk gruplarina gére COVID-19 pozitiflik oranlari incelendiginde yiiksek risk grubun-
da COVID-19 pozitiflik orani %9,4 iken, orta risk grubunda bu oran %16,3 ve diisiik risk grubunda %14,3 olarak saptanmistir. Temas ise COVID-
19 test ile iliskili saptanmis olup hasta ile temastan gelen pozitiflik orani anlaml diizeyde yiiksek bulunmustur (p<0,01).

Sonug: Maruziyet sonrasi profilaksi icin Hidroksiklorokin hakkindaki éneriler degisiklik géstermektedir. Hidroksiklorokinin, temas sonrasi pro-
filakside olasi etkili bir ajan olabilecegini diisiinmekteyiz. Daha bliyiik 6rneklemler tzerinden benzer ¢alismalarin yapilmasinin bireylere ve
halk saghgina énemli faydalar saglayacadini diistiniiyoruz.

Anahtar kelimeler: COVID-19, temas, saglik ¢alisanlari, hidroksiklorokin
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INTRODUCTION

Initially a new respiratory virus infection was identi-
fied in Wuhan city, Hubei, China, after the number of
patients with acute severe respiratory infections inc-
reased on December 31, 2019. Since then the outb-
reak has spread rapidly to other states in China and
other countries around the world ¥, In January 2020,
the causative agent was identified as a novel corona-
virus (2019-nCoV) that had not been previously
detected in humans by the World Health Organization
(WHO). Thereafter, the name of the 2019-nCoV dise-
ase was accepted as COVID-19 and the virus was
named as SARS-CoV-2 due to its similarity to the
SARS CoV @, Findings related to fever, cough, dyspnea
and bilateral pneumonic infiltration were detected in
cases. Since the COVID-19 epidemic began in the
world, as of May 19, 2020, 316,289 deaths were
reported. Currently, there are 4,735,622 confirmed
cases in 212 countries and regions ©). As of the same
date, total number of 151,615 cases were reported
by the Turkish Ministry of Health ©.

Coronaviruses are enveloped and single-stranded
RNA viruses of the Coronaviridae family and are
known as “crown viruses” due to their crown-like
protrusions on their outer surfaces ©. Similar to SARS-
CoV ?,2019-nCoV uses angiotensin converting enz-
yme 2 (ACE2) receptor binding motif (RBM) as recep-
tor ©, The entry of the virus into the host cells occurs
after contact with these specific ACE2 receptors either
by endocytosis or membrane fusion. The viral geno-
me must be released for the replication of viruses
entering the host cell %7, The main routes of transmis-
sion for the 2019-nCoV infection are by airborne
droplets and direct contact ©®. The incubation period
is usually 3-7 days and can extend up to 14 days ©.
Personal protective measures, proper isolation and
early diagnosis are essential to prevent the spread of
infection. Hospital-acquired infection poses a risk to
both inpatients and hospital staff.

In a clinical series presenting 138 adult patients with
2019-nCoV pneumonia, it was emphasized that 41%
of patients were suspected to be infected by nosoco-
mial transmission in hospital *°. As healthcare pro-
fessionals play a role in the treatment of this disease,
their risks of exposure to disease increase. At the
same time this situation carries the risk of decrea-

sing health manpower in the fight against the COVID-
19 outbreak. China had reported 3387 infected
healthcare workers in Hubei Province until February
25, 2020, and at least 18 of these healthcare workers
died . As of 04.30. 2020, according to the state-
ment of the Turkish Ministry of Health, 7428 emplo-
yees were infected among 1 million 100 thousand
health workers. The rate of this number in average
cases is reported to be close to 6.5 percent 12,

Up to now no specific effective antiviral therapy for
COVID-19 has been found. Although most COVID-19
patients have mild or moderate prognosis, up to
5-10% of these can contract a disease with a severe,
potentially life-threatening course. Yet, there is an
urgent need for effective drugs and vaccination 3,
Chloroquine and hydroxychloroquine are aminoqui-
nolines, which have been used to treat malaria and
autoimmune diseases. Besides their antimalarial
effects, these drugs possess immunomodulatory
effects allowing their use for the treatment of auto-
immune conditions ™%, It has been suggested that
HCQ treatment for SARS-CoV-2 infection is more
effective in the treatment with its higher lung, blood
and plasma concentrations, which reach therapeutic
levels within a short time. It is recommended to use
400 mg of HCQ sulfate twice a day for a day and then
200 mg twice a day for a further 4 days %),

Schwartz J. et al. suggested strategies such as pre-
exposure or post-exposure prophylaxis to prevent
viral transmission, especially for healthcare workers
exposed to SARS-CoV-2 Y, Paglitano et al. also indi-
cated in their studies that hydroxychloroquine can
be effective in preventing respiratory invasion in
healthcare workers exposed to SARS-CoV-2 and also
reported that prophylactic administration of
hydroxychloroquine may be beneficial in healthcare
professionals participating in high-risk procedures
such as intubation, endotracheal aspiration, and
bronchoscopy in patients with COVID-19 @€, Indian
Ministry of Health also recommended hydroxychlo-
roquine at a dose of 2x400 mg on the first day, and
then once a week prophylaxis for suspected or veri-
fied asymptomatic healthcare workers who treated
patients with COVID-19 ®”. The Health Care
Assessment Guideline, whose theme is COVID-19,
organized by the Science Board of the Turkish
Ministry of Health, also proposed prophylaxis to
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healthcare workers who came into contact with the
COVID-19 patient. In this guideline, healthcare pro-
fessionals who come into contact with COVID-19
patients are categorized according to the actions
they take during contact *®,

In our study, we evaluated the early results of the
3-day prophylactic treatment with hydroxychloroqu-
ine which was used for those who were considered
high-risk contacts by evaluating the healthcare wor-
kers who applied to the Occupational Health and
Safety unit of our hospital with a history of COVID-19
contact.

MATERIAL and METHOD

A total of 208 health workers (doctors, nurses, tech-
nicians, pharmacists, clinical secretaries and cleaning
staff) who applied to Occupational Health Unit bet-
ween 25 March - 25 April 2020, were included in the
study after being classified according to their ages,
genders, professions, work units, additional diseases
and smoking statuses.

Healthcare workers in contact with a patient diagno-
sed with Covid-19, aged 18 and older, with negative
serology and PCR (-) at day 0, females with negative
pregnancy test who signed the informed consent
forms were included in the study. Employees were
evaluated in low, moderate and high risk groups
according to the contact risk algorithm included in
the Health Care Assessment Guideline with COVID-
19 contact “®. According to guide, the working group
is risk-free if the healthcare personnel use the medi-
cal mask all their personal protective equipment
appropriately; low risk if not using gloves, gown and
glasses; moderate risk if the personnel wears a medi-
cal mask with goggles and N95 indication; the risk
was considered to be high if they did not use any
masks. The risk was considered to be high if they did
not use any masks. Healthcare workers in contact
with a patient diagnosed with Covid-19 without a
medical mask were considered to be at high risk if
they did not use any medical masks or N95. Employees
classified as risk-free were not included in the study
by explaining the precautions they should take.
According to the Ministry of Health COVID-19 theme
Health Assessment Guideline ™ the laboratory algo-
rithm was applied depending on the contact health
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worker risk categories was followed. Symptoms were
monitored for 14 days for healthcare workers inclu-
ded in the low risk class, and active symptom moni-
toring was performed for those with medium risk; If
symptom developed, he was directed to PCR test on
the day of symptom, if not on the 7th day. In additi-
on to the follow-up of symptoms, 3-day hydroxychlo-
roquine treatment was initiated for 138 healthcare
workers who were considered to be at high-risk. The
treatment was arranged as 2x400 mg on the first day
and 2x200 mg on the 2nd and 3rd days. PCR results
of the healthcare workers evaluated according to the
contact risk were followed on the 7th day; the effi-
cacy of prophylaxis was observed in people who
received hydroxychloroquine treatment by classif-
ying the information obtained from PCR (+), and PCR
(-) cases.

Statistical Analysis

NCSS (Number Cruncher Statistical System) 2007
Statistical Software (Utah, USA) program was used
for statistical analysis. While evaluating the study
data, Shapiro- Wilk test and box plot charts were
used for descriptive statistical methods (mean, stan-
dard deviation, median, frequency, ratio) as well as
for the normal distribution of variables. One-way
Anova test was used in comparing the groups with
normally distributed variables, Bonferroni test was
employed in determining the group that caused the
difference; and Student t test was used in the evalu-
ation of the two groups. In comparison of qualitative
data, Pearson Chi-Square test, Fisher’s Exact test and
Fisher-Freeman Halton test were used. Significance
was evaluated at the level of p<0.05.

RESULTS

The study was conducted on a total of 208 healthca-
re workers at Bakirkoy Sadi Konuk Research and
Training Hospital between March, 25 2020 and April,
25 2020. The ages of the employees varied between
20 and 64, and the average age was 35.18+9.49
years. While,28.4% of the employees were men and
71.6% were women.

Examination of the employees distribution based on
contact status revealed that 10.1% (n=21) were in
the low- risk; 23.6% (n=49) in the moderate and
66.3% (n=138) in the high -risk groups.
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Table 1. Clinicopathological features of light chain amyloidosis patients.

Middle
Total Low risk Middle Risk High risk p

Age Min-Ort+SD 35,94+9,81 38,57+11,04 31,5446,53 35,9449,80 20,005**
Gender Men 59 (28,4) 4(19) 14 (28,6) 41(29,7) 0,600

Women 149 (71,6) 17 (81) 35(71,4) 97 (70,3)
Occupation Doctor 53 (25,5) 0(0) 5(10,2) 48 (34,8) €0,001**

Nurse/Midwife 84 (40,4) 6 (28,6) 28(57,1) 50 (36,2)

Asst. Health Employee 13 (6,3) 1(4,8) 3(6,1) 9(6,5)

Personel 27 (13,0) 7(33,3) 5(10,2) 15 (10,9)

Other Employees 31(14,9) 7 (33,3) 8(16,3) 16 (11,6)
Covid 19 Covid 19 (-) 182 (87,5) 18 (85,7) 38(77,6) 126 (91,3) 50,042*
Results Covid-19 (+) 26 (12,5) 3(14,3) 11 (22,4) 12 (8,7)
Contact Patient 43 (20,7) 2(9,5) 6(12,2) 35 (25,4) b0,062

Health Employee 165(79,3) 19 (90,5) 43 (87,8) 103 (74,6)
Smoker (Cigarette) 37(17,8) 5(23,8) 2 (4,1) 30(21,7) °0,007**
Additional llinesses 75 (36,1) 7 (33,3) 8(16,3) 60 (43,5) °0,003**
* aOneway ANOVA test, "Pearson ki kare test, ‘Fisher Freeman Halton test
*%p<0,01
Table 2. Evaluations of descriptive properties according to Covid-19 positivity.

Middle
Covid 19 (+) (n=26) Covid 19 (-) (n=182) p

Age Min-Ort+SD 34,48+9,62 35,29+9,50 90,691
Gender Men 7(11,9) 52 (88,1) °0,862

Women 19 (12,8) 130 (87,2)
Occupation Doctor 3(5,7) 50 (94,3) 0,075

Nurse/Midwife 9(10,7) 75 (89,3)

Asst. Health Employee 1(7,7) 12 (92,3)

Personel 6(22,2) 25 (80,6)

Other Employees 7 (25,9) 20(74,1)
Contact Patient 11 (25,6) 32 (74,4) 0,008**

Health Employee 15(9,1) 150 (90,9)
Cigarette 3(11,5) 34 (18,7) ®0,583
Additional llinesses 13 (50,0) 62 (34,1) °0,113

b Pearson chi square test, “Fisher Freeman Halton test, “Student t test
**p<0,01

There was a statistically significant difference betwe-
en the ages by contact risk groups (p<0.01). The
average age of the moderate risk group was signifi-
cantly lower than the low, and high risk groups, res-
pectively p=0.013; p=0.015; p<0.05). There was no
significant difference between the average age of
low and high risk groups.

There was a statistically significant difference betwe-
en occupational groups according to contact risk
groups (p<0.01). Significantly higher number of nur-
ses were found in the moderate risk group, while
doctors were significantly more numerous in the
high risk group. Greater number of staff and other
employees were also found in the low risk group.
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There was a significant difference between COVID-
19 positivity rates according to contact risk groups
(p<0.05). While the COVID-19 positivity rate was
8.7% in the high risk group, this rate was 22.4% in
the moderate risk group and 14.3% in the low risk
group (Table 1).

According to COVID-19 test results, no statistically
significant difference was found between age and
gender distributions (p>0.05) No statistically signifi-
cant difference was found between COVID-19 test
results among the vocational groups of health per-
sonnel (p>0.05) (Table 2).

Contact risk was found to be related to the COVID-19
test —positivity rates , and the positivity rate from
contact with the patient was found to be significantly
high (p <0.01) (Figure 1).

100 + 2

74.4

B Covid 19 (+)

M Covid 19 ()

percentage (%)
1%
o

Patient contact Health Employee

Figure 1. Covid-10 test results distribution by contact status.

DISCUSSION

During the epidemic, healthcare workers are concer-
ned about the health of both themselves and their
families. Healthcare workers who are accidentally
infected are an important source of infection because
they can transmit the virus to their families and pati-
ents receiving medical care for different reasons, and
to other healthcare professionals they work with.

As one of the first pandemic hospitals with high pati-
ent admission in Turkey, supply of personal protecti-
ve equipment and necessary training for this equip-
ment were provided from the first day. According to
the Guidelines for Assessment of Healthcare
Professionals with the COVID-19 theme organized by
the Ministry of Health Science Board of our country,
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when the hydroxychloroquine prophylaxis was appli-
ed to the group with high risk after contact with
COVID-19 patients, the COVID-19 test positivity rate
was lower in the group which received prophylaxis
than the group that did not. COVID-19 test positivity
rate was statistically and significantly lower than
those in the low and moderate risk groups (p<0.05).
However, we could not say that this completely
depends on the application of prophylaxis, since we
did not have a control group.

Twenty-six cases of our healthcare professionals were
COVID-19 test positive and their ages varied between
20 and 64, and their mean age was 34.48+9.62 years.
Seven of healthcare workers with COVID-19 test posi-
tivity were men and 19 of them were women.
Similarly, the risk factors of 72 healthcare workers
who had COVID-19 disease in the tertiary hospital in
Wuhan, where the COVID-19 epidemic started, were
analyzed and 39 health workers were reported to be
working in general departments, and their ages ran-
ged between 21-66 years @2,

Contact is one of the main transmission ways of
SARS-CoV-2. Contagion from patients to healthcare
workers is generally the result of contamination of
the hands of healthcare workers after touching the
patients, and hand hygiene is considered as the most
important prevention measure that healthcare wor-
kers can take. When the contact history was exami-
ned, the positivity rates from the contact with
COVID-19 patients were found to be significantly
higher (p<0.01). The results emphasize the impor-
tance of hand hygiene after contact with COVID-19
patients, similar to other studies %Y,

According to the contact stories, no significant diffe-
rence was found between the average ages of the
low and high risk groups. It was observed that the
highest age average was in the low-risk group and
the lowest age average was in the moderate -risk
group.

The reason for this may be that the senior healthcare
professionals might have used the prevention met-
hods more properly as a consequence of their expe-
rience.

When the occupational groups were examined
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according to the contact risk groups; the number of
nurses in the moderate and of the doctors in the
high risk group was found to be significantly higher.
Depending on the intensive working conditions of
the healthcare workers during the epidemic,these
higher rates may be associated with greater contact
load. Similar to our study in a prospective, observati-
onal cohort study in the UK and the USA frontline
healthcare workers were found to be at higher risk of
reporting COVID-19 test positivity 9.

There are different opinions about the application of
hydroxychloroquine prophylaxis in healthcare pro-
fessionals and its protocols. In a post-exposure
prophylaxis and preoperative treatment study for
COVID -19 conducted by Lother et al. hydroxychloro-
quine prophylaxis was planned to be applied to
asymptomatic healthcare workers or household con-
tacts exposed to COVID -19 cases within four days so
as to prevent serious complications of the disease.
Hydroxychloroquine was administered in 200 mg
tablets for a total dose of 3.800 mg for 5 consecutive
days. Results of the study are expected 2.

Some evidence is known about the effectiveness of
hydroxychloroquine against this virus and some clini-
cal data to support the effectiveness of this drug in
the prophylaxis of infection. However, controlled cli-
nical studies on this subject are ongoing.

In our study the rates of nurses and doctors in risk
groups were found to be significantly higher. The
contact was found to be related to the COVID -19
test, and the positivity rate from contact with the
patient was found to be significantly high. The
COVID-19 pandemic, which affects the whole world,
continues, health professionals are also working
intensively in this process. As contact with patients
increases, healthcare professionals’” COVID-19 test
positivity rates will also increase. We think that con-
ducting similar studies on larger samples to protect
healthcare workers can provide significant benefits
to individuals and public health.

Limitations of our study can be stated as follows: 1)
long-term results of our study are not yet available
2) follow-up of the participants still continues, 3) lack
of a control group in the high-risk group that did not
receive prophylaxis. In the guideline published by

the Turkish Ministry of Health, prophylaxis is recom-
mended for health workers with high-risk contact
history. Therefore, there is no control group in the
high-risk group who did not receive prophylaxis. The
low number of samples can also be considered as a
limitation.
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ABSTRACT

Objective: The aim of the study was to assess the knowledge levels of nurses working in surgical clinics about ERAS
protocol.

Method: The study was carried out as a descriptive study. The sample of the study consisted of 127 surgical unit nurses who
were not on leave or sick leave during the study period and who were willing to participate. A data collection form consisting
of two sections and 47 questions developed by the researchers was used to collect the data. The necessary ethical and
institutional approvals were obtained before the study.

Results: In the study 84.25% of the nurses stated that they did not know about the ERAS protocol, 88.97% indicated that the
institution where they were working did not implement ERAS practices, 99.21% said that they did not follow any publication
on the ERAS protocol,and 99.21% expressed that they did not receive any training on the ERAS protocol.

Conclusion: It was determined that most of the surgical nurses in the study did not know about the ERAS protocol and that
ERAS protocol were not implemented in the clinic where they were working. In line with these results, we can recommend that
surgical nurses follow the current developments and evidence-based guidelines on the ERAS protocol. Organization of
trainings for the implementation of ERAS practices and ensuring the participation of nurses can help increase their knowledge
levels in this regard.

Keywords: ERAS, nursing, information, enhanced recovery after surgery protocol
0z

Amag: Calismanin amaci cerrahi kliniklerde ¢alisan hemsirelerin ERAS protokoliine iliskin bilgi diizeylerinin incelemektir.
Yéntem: Calisma tanimlayici olarak gergeklestirildi. Arastirmanin érneklemini ise ¢alismanin yapildigi dénemde izinli/ raporlu
olmayan ve arastirmaya katilma konusunda istekli olan 127 cerrahi birim hemsiresi olusturdu. Verilerin toplanmasinda aras-
tirmacilar tarafindan gelistirilen iki béliim ve toplam 47 sorudan olusan veri toplama formu kullanildi. Calismaya baslamadan
6nce gerekli etik ve kurum izni alindl.

Bulgular: Calismada hemsirelerin %84.25°i “ERAS protokoliinii bilmediklerini, %88,97’si ¢alistiklari klinikte ERAS protokolii
uygulamalarina yer verilmedigini, %99,21’i ise “ERAS protokoliine ydnelik herhangi bir yayini takip etmedigini, %99,21’i ERAS
protokoliinii igeren herhangi bir egitim almadigini belirtti.

Sonug: Calismadaki cerrahi hemsirelerin cogunlugunun ERAS protokoliinii bilmedikleri ve ¢alistiklari klinikte ERAS protokolii
uygulamalarina yer verilmedigi belirlendi Bu sonuglar dogrultusunda cerrahi hemsirelerinin ERAS protokoliine ydnelik giincel
gelismeleri ve kanita dayali rehberleri takip etmeleri, eras protokolii uygulamalarina yénelik egitimlerin diizenlenmesi ve
hemesirelerin katilimlarinin saglanmasi ile hemsirelerin bilgi diizeylerinin arttirilmasi énerilebilir.

Anahtar kelimeler: ERAS, hemsirelik, bilgi, cerrahi sonrasi hizlandirilmis iyilesme protokolii
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INTRODUCTION

With the recent developments in surgical practices
and anesthesia methods, in particular, there has
been a significant increase in the number of patients
who are undergoing surgery Y. Due to this serious
increase in patient population, the treatment and
care protocols of hospitals are inadequate, so prog-
ress should be made with evidence-based practices
instead of traditional approaches 2. It is known that
recovery after surgery can be accelerated and mor-
tality due to surgery can be reduced with an up-to-
date approach on treatment and care in surgery and
evidence-based practices. One of such evidence-
based practices is the Enhanced Recovery After
Surgery (ERAS) protocol, also known as the Fast
Track Surgery (FTS) protocol, developed by the ERAS
Society 4, The ERAS protocol can be used for colo-
rectal, gynecological and thoracic operations and
other complex procedures ©. The ERAS protocol
requires a patient-centered, evidence-based and
interdisciplinary approach to reduce patients’ res-
ponse to surgical stress, optimize their physiological
functions and facilitate surgical recovery ©, It is
reported in the literature that ERAS has contributed
to patient outcomes, reduced postoperative compli-
cations, accelerated recovery and supported early
discharge #*°, Today, many evidence shows that the
ERAS protocol reduces hospital stay by 2-3 days and
morbidity and complication rates by 30-50%.
Correspondingly, it leads to a decrease in the cost of
health services for both the institution and the pati-
ent(lG-ZO).

The components of the ERAS protocol include the
preoperative, perioperative and postoperative peri-
ods. The preoperative period includes practices such
as consultancy prior to admission, loading of liquid
and carbohydrates, not prolonging fasting periods,
not performing or selectively performing intestinal
preparation, using antibiotic prophylaxis, thrombop-
rophylaxis without premedication. The perioperative
period includes practices such as using short-acting
anesthetic agents, applying mid-thoracic epidural
anesthesia/analgesia, avoiding drainage, salt and
water loading and ensuring normothermia (heating
the body, using heated intravenous fluids). The pos-
toperative period includes practices such as applying
mid-thoracic epidural anesthesia/analgesia, not
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using nasogastric tubes, preventing nausea and
vomiting, avoiding salt and water loading, early
removal of catheters, early initiation of oral feeding,
using non-opioid oral analgesia, early mobilization,
stimulating bowel movements and inspection of
results and compliance with the protocol %1023,

However, the literature shows low rates of postope-
rative care in accordance with the ERAS protocol.
MclLeod et al. ? determined the obstacles for the
implementation of ERAS to be the lack of workforce,
hospital resources and participation and poor com-
munication between team members. Successful
implementation of ERAS depends on nurses to
accept the use of this protocol and anesthesiologists
and physicians to be in collaboration ©®. Considering
the research on the implementation of ERAS, it is
seen that most institutions focus on the perspective
and effect of physicians’ roles. However, taking into
account that patient care is interdisciplinary in ERAS,
nurses have a key role in overcoming ERAS imple-
mentation barriers and ensuring compliance with
the protocol ®Y. Understanding the role of nurses in
the implementation of the ERAS protocol is impor-
tant for future research. Although the global literatu-
re includes many studies on the ERAS protocol, there
are only a limited number of studies on implementa-
tion involving the roles of nurses or its relationship
with nursing 3. There are also a limited number of
reviews and researches by nurses on the ERAS proto-
col in Turkey #2428 |n line with the information in
the literature, the purpose of this study was to
assess the knowledge levels of nurses working in
surgical clinics about ERAS protocol and to contribu-
te to the literature.

MATERIAL and METHOD

This study was carried out as a descriptive study
between October 2018-March 2019 in the surgical
units (orthopedics, plastic surgery, eye surgery, oto-
laryngology, urology, general surgery, neurosurgery
and cardiovascular surgery) of one state, one city
and one university hospital.

The target population of the study consisted of 360
nurses working in the surgical units (orthopedics,
plastic surgery, eye surgery, otolaryngology, urology,
general surgery, neurosurgery and cardiovascular
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surgery) of a State Hospital, a City Hospital and a
University Hospital in the same city in Turkey. The
sample of the study consisted of 127 surgical unit
nurses working in the surgical units of a State Hospital,
a City Hospital and a University Hospital in the same
city hospital between October 2018-March 2019, who
were not on leave and were willing to participate. The
data were collected by the researchers in 10-15 minu-
tes by face-to-face interviews with the nurses on their
working days and at certain hours not interfering with
their work after obtaining written and verbal permis-
sion from the participants.

A data collection form developed by researchers and
consisting of two sections was used to collect data.
After the form was created, it was revised in line
with the expert opinions of 5 people on the ERAS
protocol. The first section included 13 questions for
demographic characteristics (age, marital status,
gender, educational status, etc.), occupational data
(total work years, work hours) and individual questi-
ons regarding ERAS. The second section consisted of
34 questions regarding the information on ERAS pro-
tocol ?*31, The Statistical Package for the Social
Sciences 25 (IBM SPSS) software was used for the
statistical analyses. In data evaluation, descriptive

statistical methods (mean, standard deviation, fre-
qguency, etc.) were used.

Before the study, ethical approval was received from
the Ethics Committee of Balikesir University (No:
20188/188), and institutional approvals were obtai-
ned from the state hospital and city hospital where
the study was conducted. The nurses were informed
that all information written on the forms would be
kept by the researchers, that their answers would
remain confidential and would only be used for sci-
entific purposes. The nurses gave verbal and written
permission regarding their willingness to participate
in the study.

RESULTS

It was determined that 26.7% of the nurses partici-
pating in the study were aged between 37-42 years,
59.05% had a bachelor’s degree, 45.94% were in the
profession for 216 years, and 72.44% worked for
40-49 hours weekly (Table 1).

The statistical evaluation of the knowledge levels of
the nurses regarding ERAS is given in Table 2. In the
study 84.25% of the nurses stated that they did not

Table 1. Demographic characteristics of nurses working in surgical clinics (n=127).

n %

Age 19-24 age 24 18.9
25-30 age 25 19.7

31-36 age 17 13.4

37-42 age 34 26.7

42 age and above 27 21.3

Marital status Married 89 70.07
Single 38 29.93

Graduate program Vocational School of Health 25 19.68
Associate Degree 20 15.74

Bachelor’s Degree 75 59.05

Postgraduate 7 5.51

Total years in the profession Less than 1 year 5 3.94
1-5 years 27 21.26

6-10 years 26 20.47

11-15 years 14 11.02

16 years and above 55 43.31

Weekly work hours 40-49 93 73.23
50-59 23 18.11

60 hours and above 11 8.66

Hospital where they worked State hospital 28 22.05
City hospital 60 47.24

University hospital 39 30.1
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Table 2. Knowledge on ERAS protocol (n=127).
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n %
Could you write down what you know about the ERAS protocol? I do not know 107 84.25
Other 20 15.75
Are there any sources where you follow the latest developments in the field of surgery? Yes 7 5.51
No 120 94.49
Are ERAS protocol practices implemented in your clinic? Yes 14 11.02
No 113 88.98
Are there any publications you follow for the ERAS protocol? Yes 126 99.21
No 1 0.79
Have you attended any training that includes the ERAS protocol? Yes 126 99.21
No 1 0.79
Do you think ERAS protocol practices are useful? Yes 27 21.26
No 2 1.58
| do not know 98 77.16

know about the ERAS protocol, 88.97% stated that
the institution where they were working did not
implement ERAS practices, 99.21% indicated that
they did not follow any publication on the ERAS pro-
tocol, 99.21% reported that they did not receive any
training on the ERAS protocol, and %77.16 expressed
that they did not know whether ERAS practices were
useful.

The numbers and percentages of the responses to
the questions for the preoperative, perioperative
and postoperative parts of the ERAS protocol are
given in Table 3. For the preoperative part, 95.27% of
the surgical nurses stated that the item “Patient
counseling and education should begin at the first
visit and should continue throughout the surgical
procedure” was “correct”, and 74.80% stated that
the item “clear fluids can be taken up to 2 hours
before surgery” was “incorrect”.

For the perioperative part, the item “Risk factors
should be evaluated for nausea and vomiting after
surgery” was found to be the most correct answer
by 90.55%, and the item “Short-acting anesthetics
should be used” was the most incorrect answer by
19.68% of the participants. For the postoperative
part, the item “Catheters should be removed as
soon as possible” was found to be the most correct
answer by 81.88%, and “Oral feeding should be
provided in the early postoperative period” was the
most incorrect answer by 27.55% of the partici-
pants.
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DISCUSSION

For enhanced recovery after surgery and the suc-
cessful implementation of the ERAS protocol, it is
important for nurses to have high awareness and
knowledge about ERAS, in addition to all other healt-
hcare team members. It is reported in the literature
that there are gaps in the training of healthcare pro-
fessionals in terms of ERAS protocols and the imple-
mentation of these protocols . Conn et al. ®? exa-
mined the experience of practitioners in successfully
implementing postoperative recovery for elective
colorectal surgery. In their qualitative study on 26
healthcare workers, they showed that most surge-
ons and anesthesiologists knew about the principles
of ERAS, but most nurses did not know about the
ERAS protocol. Similarly, Ince and Celebi ?” and
Guzel and Yava @®, Kirik ¥, Gustafsson et al. @ found
that most nurses did not have sufficient knowledge
about ERAS in perioperative care. We also determi-
ned that most of the nurses did not have information
about the ERAS protocol in this study. This finding is
similar to the literature, and we think that it may be
due to the continuation of traditional practices rat-
her than evidence-based practices such as ERAS in
Turkey and in some other countries, and because
nurses do not receive any training on ERAS and fol-
low publications in this regard.

Successful implementation of the ERAS protocol is
possible only through the collaboration of a team of
surgeons, anesthesiologists and nurses G Herbert
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Table 3. Knowledge levels regarding ERAS protocol.

Preoperative Period

Correct Incorrect Undecided

(%) (%) (%)
1. Patient counseling and education should begin at the patient’s first visit and should continue throughout 95.27 0 4.73
the surgical procedure.
2. Patients should receive detailed education about the ERAS protocol with all team members. 71.65 3.15 25.20
3. Smoking, alcohol use and presence of anemia should be routinely investigated in the preoperative period  92.91 0 6.29
4. The patient should stop smoking at least 4 weeks before the intervention. 62.99 7.09 29.92
5. The patient should stop alcohol use at least 4 weeks before the intervention. 69.29 7.09 23.62
6. Blood glucose level should be kept at an optimum level. 87.40 2.36 10.24
7. Intestinal cleaning performed before surgery is effective in reducing infection rates. 73.23 8.66 18.11
8. Solid foods can be taken up to 6 hours before surgery. 2441  65.35 10.24
9. Heterogeneous liquids (juice) can be taken up to 4 hours before surgery. 20.47 67.72 11.81
10. Clear fluids can be taken up to 2 hours before surgery. 12.60 74.80 12.60
11. Administration of carbohydrate fluids until the midnight before surgery accelerates recovery in the pos- 11.81  34.65 53.54
toperative period.
12. The use of routinely applied long-acting sedatives should be avoided 12 hours before surgery. 48.04 7.87 44.09
13. Short-acting anxiolytics should be used before surgery. 30.71 18.11 51.18
14. Thromboembolism prophylaxis should be started the day before surgery. 39.37 23.62 37.01
15. Nutritional status should be evaluated, and nutritional support should be provided if NRS-2002/SGD-C  72.44 0 27.56
score is above 3.
16. Short-acting anesthetics should be used. 41.73 19.69 38.58
17. Risk factors for nausea and vomiting after surgery should be evaluated. 90.55 1.58 7.87
18. Drainages, tubes and catheters should be used limitedly and only if necessary and should be removed as 81.89 2.36 15.75
soon as possible.
19. Patients should be heated 10-20 minutes before surgery to ensure normothermia. 51.18 16.54 32.28
20. Antimicrobial prophylaxis should be done intravenously an hour before incision. 69.29 5.51 25.20
21. Patients should be given fluids (colloids and crystalloids) so that their cardiac functions remain optimal.  77.17 3.93 18.90
22. Advanced hemodynamic monitoring should be used for easy monitoring of fluid therapy and effective 62.21 8.66 29.13
oxygen transport in the perioperative period.
23. Mid-thoracic epidural anesthesia/analgesia should be used. 35.43  14.96 49.61
24. Low-molecular-weight heparin should be used for postoperative thromboembolism prophylaxis. 56.69 7.09 36.22
25. Antiemetic prophylaxis should be performed to reduce nausea and vomiting after surgery. 74.80 3.94 21.26
26. Catheters should be removed as soon as possible. 81.89 0.79 17.32
27. High energy fluids after surgery should contain protein/carbohydrate. 59.06 10.24 30.71
28. Balanced crystalloid solutions should be used instead of 0.9% sodium chloride to prevent hyperchloremic 38.58 8.66 52.76
acidosis.
29. Patients should be ensured to chew gums to prevent distension and constipation after surgery. 30.71  26.77 42.52
30. Controlled insulin therapy and regular blood glucose monitoring should be performed to prevent the 74.02 4.72 21.26
development of hypoglycemia in patients with severe hyperglycemia.
31. Opioid use should be reduced after surgery. 57.48 4.72 37.80
32. A multimodal pain relief method should be used to control pain. 57.48 1.58 40.94
33. Oral feeding should be provided in the early postoperative period. 53.54  27.56 18.90
34. Patients should be kept out of bed for 2 hours on the day of surgery and 6 hours a day until discharge. 62.22  13.37 24.41

et al. ®7 stated that ERAS is a strong evidence-based
practice, but it has a slow transition to practice in
clinics. Ament et al. ®® stated that the communicati-
on, institutional culture and structural features of
clinics (circulation of employees) are common issues
related to the applicability and sustainability of the
ERAS protocol. Most of the nurses participating in
this study stated that ERAS practices were not inclu-
ded in the clinic where they worked. This finding
shows that the institutional culture and structural
features of the clinics may have been effective in the
lack of implementation of ERAS in the clinics where
the nurses worked.

The ERAS protocol covers both preoperative, perio-

perative and postoperative periods. This protocol
includes practices such as preoperative patient edu-
cation and counseling, prevention of prolonged hun-
ger due to surgery through nutrition, standardized
analgesic and anesthetic regimens and early mobili-
zation (233%-41),

Educating patients before the surgery about issues
such as the surgical team, possible complications
and their management, pain management, etc. is
the most important component of the ERAS protocol
2342 Inci and Celebi ?” found that the knowledge of
nurses on preoperative training and counseling was
compatible with ERAS. Similarly, in this study, the
fact that the nurses knew that patients should be
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educated in the preoperative period is compatible
with the ERAS protocol.

The 2011-2017 guidelines of the American Society of
Anesthesiologists (ASA) states that it is sufficient to
stop the consumption of solid foods six hours before
the operation and that of clear liquids two hours
before the operation 3. Patients undergoing surgery
should be given 800 ml of liquid food rich in carbohy-
drates until the midnight before surgery and 400 ml
2-3 hours before surgery. This practice has been
shown to improve postoperative well-being, reduce
insulin resistance and significantly shorten hospital
stay “4, In the study of Inci and Celebi ?”, the know-
ledge levels of nurses regarding fasting times were
not found to be compatible with the ERAS protocol.
In the study of Kankilic and Tuna ), it was found that
only 4.2% of healthcare professionals performed
practices in line with the fasting recommendations
of the ERAS protocol. Similarly, in this study, the
knowledge levels of nurses regarding fasting times
before surgery were not found to be compatible with
the ERAS protocol. This result may be related to the
continuation of the traditional attitudes of nurses
working in surgical clinics regarding fasting times and
their lack of sufficient knowledge in this regard.

Postoperative nausea-vomiting should be prevented,
because it can restrict the oral feeding of patients in
the early period. For this purpose, the use of agents
that can induce vomiting should be avoided during
the surgery, and combined antiemetic agents should
be used (highly evidenced, strongly recommended)
(544 In this study, the knowledge levels and practi-
ces of nurses regarding nausea and vomiting were
compatible with the ERAS protocols. This may sug-
gest that nurses are conscious about risk factors in
preventing nausea and vomiting after surgery and
that antiemetic drugs are routinely applied during
operations. A wide variety of agents are used to
reduce preoperative anxiety. In practices similar with
the ERAS protocol, long-acting premedication agents
should be avoided “®). In this study, it was seen that
nurses had limited knowledge on the use of short-
acting anesthetics.

It is recommended that urinary catheters should be

removed in the early period due to their disadvanta-
ges such as urinary infection and restriction of mobi-
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lization 3%, In the current study, we observed that
the practices of nurses regarding the removal of cat-
heters were in accordance with the ERAS protocol.
This may be due to the fact that the early removal of
catheters is a routine practice performed in the cli-
nics. The transition to oral feeding in the early posto-
perative period reduces both hospital stay and infec-
tion risk. However, early oral feeding may increase
the risk of vomiting and may lead to problems such
as delay in mobilization, pulmonary problems and
bloating when a multimodal treatment is not applied
“7_In the study of Inci and Celebi ?7), it was observed
that nurses had low levels of knowledge regarding
transition to oral feeding in the postoperative peri-
od. Similarly, in this study, we observed that the
practices of nurses regarding transition to oral fee-
ding in the postoperative period were in line with
the ERAS protocols.

Limitations: The study was limited to State Hospital,
City Hospital and University Hospital in the same city.

CONCLUSIONS

In conclusion, we determined that most of the surgi-
cal nurses in the study did not know about the ERAS
protocol, that ERAS practices were not included in the
clinics where they were working, that they did not
follow any publications regarding the ERAS protocol,
that they received no training including the ERAS pro-
tocol and that they did not know whether ERAS prac-
tices were useful. It was seen that the nurses had
limited knowledge levels regarding the intake of clear
fluids up to 2 hours before surgery, the preference of
using short-acting anesthetics and the transition to
oral feeding in the early postoperative period. In line
with these results, we can recommend that surgical
nurses follow the current developments and evidence-
based guidelines on the ERAS protocol. Organization
of trainings for the implementation of ERAS practices
and ensuring the participation of nurses can help inc-
rease their knowledge levels in this regard. Considering
the literature, it is seen that there are limited interna-
tional and national publications on the topic. Thus,
further studies with larger sample groups and diffe-
rent study types can be planned.
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ABSTRACT

Objective: Inhaled bronchodilators are commonly used in the treatment of patients hospitalized with the diagnosis of acute
bronchiolitis. The mesh nebulizer, developed in recent years, allows to deliver the smaller particles of drugs to the distal airways. The
aim of this retrospective study is to compare the effectiveness of mesh nebulizers with jet nebulizers in terms of clinical improvement,
length of hospital stay and intensive care requirement.

Method: The study was conducted in Haseki Research and Training Hospital. Seventy-five pediatric patients between 1-24 months of
age who were hospitalized with the diagnosis of acute bronchiolitis were included in the study. Forty patients were treated with jet
nebulizer and 35 patients were treated with mesh nebulizer. The responses to the treatment were evaluated with duration of
hospitalization, changes in heart rates, respiratory rates and Wang respiratory scores at 24" and 48" hours of therapy and
requirement of intensive care.

Results: Respiratory syncytial virus was the most commonly isolated viral pathogen (37.3%), followed by rhinovirus. Wang respiratory
scores were significantly decreased in patients using mesh nebulizers at the 24" (p<0.001) and 48" hours (p<0.001) of treatment.
Respiratory and heart rates were significantly improved at the 48" hours of therapy (p=0.026, p=0.023, respectively). The patients
who were treated with jet nebulizer had longer hospital stay than those treated with mesh nebulizer (p=0.006).

Conclusion: It was concluded that mesh nebulizer contribute to rapid improvement in acute respiratory failure, shortened the
duration of hospitalization and may decrease the requirement of intensive care in patients with acute bronchiolitis.

Keywords: bronchiolitis, inhalation therapy, epinephrine, nebulized bronchodilators
0z

Amag: Akut bronsiyolit tanisiyla hastaneye yatan hastalarda, tedavi olarak inhale bronkodilatérler siklikla kullanilmaktadir. Son yil-
larda gelistirilen mesh nebdilizatér, ilaglarin daha kiiglik partikiiller halinde distal hava yollarina iletilmesini saglamaktadir. Bu geriye
doniik ¢alismanin amaci, mesh nebiilizérler ile jet nebiilizérlerin etkinligini klinik diizelme, hastanede kalis siiresi ve yogun bakim
ihtiyaci agisindan karsilastirmaktir.

Yontem: Bu calisma Haseki Egitim ve Arastirma Hastanesi’nde yapildi. Akut bronsiolit tanisi ile hastaneye yatirilan 1-24 ay arasi 75
cocuk ¢alismaya alindi. Kirk hasta jet nebliilizatér ile 35 hasta mesh neblilizatérle tedavi edildi. Tedaviye yanit hastanede kalis siiresi,
tedavinin 24 ve 48. saatlerindeki kalp, solunum sayilari ve Wang solunum skorundaki degisiklik ile yogun bakim gereksinimi agisindan
degerlendirildi.

Bulgular: En sik izole edilen viral etken respiratuar sinsisyal viriis (%37,3) idi onu rhinovirtis takip ediyordu. Mesh neblilizatér kullanan
hastalarda tedavinin 24. (p<0.001) ve 48. (p<0.001) saatlerinde Wang solunum skoru anlamli olarak disiikti. Tedavinin 48. saatinde
solunum ve kalp hizlari belirgin olarak diizeldi (p=0,026, p=0,023, sirasiyla). Jet nebiilizatérle tedavi olan hastalarin hastanede kalis
streleri mesh nebiilizatér ile tedavi edilenlere gére daha uzundu (p=0,006).

Sonug: Akut bronsiolitli hastalarda, mesh neblilizériiniin akut solunum yetmezliginde hizli iyilesmeye katkida bulundugu, hastanede
yatis siresini kisalttigi ve yogun bakim gereksinimini azaltabilecedi sonucuna varilmistir.

Anahtar kelimeler: bronsiolit, inhalasyon tedavisi, epinefrin, neblilize bronkodilatérler

Corresponding Author: M. Akkas 0000-0002-2721-1700 M. Elevli 0000-0002-0510-965X
Ped bsuleyman@hotmail.com S. Bayraktar 0000-0002-8080-2438

*This article derived from Merve Akkas’s thesis (2020)

Telif hakki Saglik Bilimleri Universitesi Bakirkdy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi’ne aittir. Logos Tip Yayincilik tarafindan yayinlanmaktadir.
Bu dergide yayinlanan bittin makaleler Creative Commons Atif-GayriTicari 4.0 Uluslararasi Lisansi ile lisanslanmigstir.

© Copyright Health Sciences University Bakirkdy Sadi Konuk Training and Research Hospital. This journal published by Logos Medical Publishing.
Licenced by Creative Commons Attribution-NonCommercial 4.0 International (CC BY)

295


mailto:bsuleyman@hotmail.com
http://orcid.org/0000-0002-2721-1700
http://orcid.org/0000-0002-8080-2438
http://orcid.org/0000-0002-0510-965X

INTRODUCTION

Acute bronchiolitis, commonly seenin children under
two years, causes obstruction of distal airways. It is
the most common lower respiratory tract disease in
childhood -2, Viral infections mostly cause this dise-
ase and the most common pathogen is respiratory
syncytial virus (RSV) 3, The disease is classified as
mild, moderate, and severe due to clinical signs ©.
While mild cases can be followed up on an outpati-
ent clinics, babies with bronchiolitis lasting less than
3 months and have a moderate to severe bronchioli-
tis should be hospitalized *?. In some periods these
patients accumulate in emergency departments,
lock the pediatric intensive care units and bring an
economic burden to the health system *2,

Treatment of acute bronchiolitis consists of suppor-
tive treatments based on oxygenation and hydration
in children -3, Some patients need bronchodilators
to reduce edema of the small airways ©. Jet nebuli-
zer (JN) is one of the easiest, almost effective, inex-
pensive device in inhalation therapy and is widely
used ¥, However, it has been shown that the con-
centration of the nebulized drug reaching into the
small airways decreases due to the increased respi-
ratory rate ®. A new technologic device, named
mesh nebulizer (MN), has been developed to over-
come this obstacle ©*). It is made of palladium ele-
ment, and contains one thousand holes in a diame-
ter of 5 mm that vibrate 128,000 times per second ©.
It enables to deliver drug particles into the distal
airways of the lung ®. It has been claimed that it
accelerates recovery and shortens hospital stay ¢,

The aim of this study is to compare the effectiveness
of JN and MN in clinical recovery, hospital stay and
intensive care requirement in patients who were
diagnosed with bronchiolitis.

MATERIAL and METHOD

This retrospective study was conducted in S.B.U.
Haseki Training and Research Hospital and was app-
roved by the local ethical board (No:2019-18). The
children under two years of age who diagnosed with
acute bronchiolitis and hospitalized were included in
the study. Data of patients were collected from the
hospital’s registration system. The severity of the
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disease was determined using Wang respiratory
score 19, In this scoring system there are four para-
meters; respiratory rate, wheezing, retraction and
general condition. The total score ranges from 0 to
12. In order to design equal groups, in terms of the
severity of the disease, the patients who had Wang
respiratory score of 7 at admission and received only
epinephrine inhalation were enrolled. All patients
were scored according to the clinical records at
admission, at 24" hours and 48" hours of treatment.
The dose of epinephrine was determined as 0.1 ml/
kg/ dose (1 mg/1 ml) (1: 1000 Adrenaline) due to the
routine protocol of our department. Every child
received six doses of epinephrine in a day, extra
doses were not needed. The hypoxic patients were
excluded from the study , only the ones who had
oxygen saturations above 92% were selected.
Additional oxygen therapy was not given during the
treatment except for the patients who were transfer-
red to intensive care unit. We formed the groups
according to the type of nebulizer. Group 1 used JN
(CGR-1002®, CGR Medical Ltd, Istanbul, Turkey) and
Group 2 used MN (Aerogen Solo®, Aerogen Ltd,
Galway, Ireland). Sterile masks were used for inhala-
tion therapy in every child in the MN group. The
infected materials of MN was removed with surface
disinfectant containing didecyldimethylammonium
chloride and left in disinfectant which contains non-
corosive quarterner amonium carbonate, non-ionic
surface active material and enzymatic complex.

The demographic features such as age, sex, breastfe-
eding in the first 6 month of life, consanguinity, his-
tory of atopy and exposure of smoke were noted.
Length of hospitalization, steroid or magnesium use,
fever (if body temparature above 38.5°C), presence
of acute phase reactants, and results of nasal swabs
were noted. Respiratory and heart rates, Wang res-
piratory scores at admission and after 24"-48" hours
of therapy were compared according to nebulizer’s
type. Also nasal swabs and acute phase reactants
were evaluated in groups. Since routine use of pulse
oximeter was not available in all patients in pediatric
wards, we could not obtained oxygen saturation
values of the patients.

Exclusion criteria
Patients who had history of prematurity, and recur-
rent wheezing, pneumonia, chronic lung diseases
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such as asthma, congenital heart disease and who
received inhalation therapy other than epinephrine
were excluded.

Statistical analysis: To analyze the data SPSS 15.0 for
Windows was used. The categorical variables were
given as frequencies and percentages for continuous
variables as mean and standard deviations (SD).
Comparison of the data which did not show normal
distribution, were analyzed with Mann-Whitney U
test. Chi- square test was used for comparing catego-
rical variables. Statistically significant p value was
accepted at <0.05.

Based on previous studies with 95% confidence
intervals, the sample size was determined to be
n1=n2=35, N=70. The level of statistical significance
was established as 0.05 with 95% statistical power.

RESULTS

The study was performed on 75 patients diagnosed
with acute bronchiolitis including 42 (56%) girls and
33 (44%) boys, whose ages ranged from 1 to 23
months. The inhalation therapy with epinephrine
was given to 40 patients with a JN, and 35 patients
with a MN. The characteristic features of the groups
were detailed in Table 1. There was no statistically
significant difference between the age and sex of the
children in groups (p>0.05). The history of breastfee-
ding, consanguinity, exposure to smoking and the
presence of atopic individuals in the family showed
no statistically significant difference between groups
(p>0.05). There was no statistically significant diffe-
rence in the number of febrile episodes and the use
of steroid and magnesium therapy during hospitali-
zation between groups (Table 2). RSV was observed
in nasal swabs of 37.3% of the patients who partici-

Table 1. Characteristic features of the groups.

pated in the study. Rhinovirus, one of the most com-
mon viruses after RSV, was detected in 25.3% of
patients. There was no statistically significant diffe-
rence in the comparative respiratory panel results
examined for the control of the homogeneity of the
groups (p>0.05) (Table 3). There were no significant
differences between the groups in terms of the pre-
sence of viral agents, acute phase reactants and
blood counts (p>0.05).

Table 2. Viral etiologies of the study groups.

Nebulizer type

Virus n (%) Jet nebulizer Mesh nebulizer

Rhinovirus 9(22.5) 10 (28.6)
Parainfluenza 3(7.5) 4(11,4)
Coronavirus 0(0.0) 1(2.9)
Respiratory syncytial virus 15 (37.5) 13(37.1)
Human metapneumovirus 1(2.5) 3(8.6)
Human bocavirus 2 (5.0) 0(0.0)
Adenovirus 2 (5.0) 2(5.7)
Influenza A 1(2.5) 1(2.9)
Influenza B 1(2.5) 0(0.0)
Negative 6 (15.0) 1(2.9)

Table 3. Comparison of receiving magnesium and steroid in study
groups.

Nebulizer type

Jet Mesh p value
nebulizer nebulizer
Magnesium (i.v) n (%) 9(22.5) 13(37.1) 0.785
Systemic steroid n (%) 12 (30.0) 10 (28.6) 0.892

p<0.05 accepted statistically significant

We did not find any statistically significant difference
in the mean respiratory rates at admission and 24"
hour of the treatment (p>0.05). The respiratory rate
was significantly lower at 48" hour after treatment
in MN group than JN group (p=0.026). The children’s

Nebulizer type

Jet nebulizer Mesh nebulizer p value
Age (month) Median (IQR) 6.0 (7.0) 5.0 (8.0) 0.970
Sex (male) n (%) 19 (47.5) 14 (40.0) 0.514
Breastfeeding first 6 months n (%) 25 (62.5) 24 (68.6) 0.582
Consanguinity n (%) 13 (32.5) 5(14.3) 0.065
Exposure to smoking n (%) 16 (40.0) 17 (48.6) 0.456
History of familial atopy n (%) 10 (25.0) 7 (20.0) 0.606

Standard deviation: SD, IQR: Interquartile range, p<0.05 accepted statistically significant
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Nebulizer type

Jet nebulizer Mesh nebulizer p value

Fever n (%) 5(12.5) 8(22.9) 0.237
Respiratory rate (Mean+SD)

Admission 49.916.5 48.1+6.3 0.271

24% hour 41.6%5.9 41.4+6.9 0.926

48" hour 38.445.0 35.4+5.6 0.026
Heart rate (MeanzSD)

Admission 133.6+11.5 131.6+£10.9 0.492

24" hour 125.9+12.0 123.9+10.6 0.398

48" hour 121.9+11.4 116.3+10.6 0.023
Wang scores (MeanzSD)

Admission 7.00£0.00 7.0£0.00 1,000

24% hour 6.00+0.00 5.7+0.5 <0.001

48" hour 4.80+0.41 4.23+0.43 <0.001
Duration of hospitalization Median (IQR) 7.0 (3.0) 5.0 (4.0) 0.006

Standard deviation: SD, IQR: Interquartile range, p<0.05 accepted statistically significant

heart rates were not significantly different in two
groups at admission and at 24" hour of therapy
(p>0.05), otherwise heart rates decreased in MN
group at the 48" hours of treatment (p=0,023). The
mean Wang respiratory scores of patients using JN
was statistically significantly higher than patients
using MN at 24" and 48" hours (p<0.001). The mean
hospitalization time of patients using JN was statisti-
cally significantly higher than patients using MN
(p=0.006) (Table 4). We also detected that five child-
ren needed intensive care in JN group (12.5%) during
the treatment course. However, in MN group no one
was treated in the intensive care unit.

DISCUSSION

As far as we know, this is the first study that compa-
res the efficacy of inhaled epinephrine using JN vs
MN in children with acute bronchiolitis. In this study,
we figured out that nebulized epinephrine treatment
with a MN, significantly improved the disease seve-
rity scores at the 48" hour of management, increa-
sed the recovery rates and reduced the duration of
hospitalization.

Acute bronchiolitis seems mostly in the winter peri-
od in our country and crowds emergency clinics.
Many studies show that the most common factor in
acute bronchiolitis is RSV #1112 RSV was found in the
rate of 20-63% in infants under the age of two years
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in Turkey #**3) In the present study, RSV was the
most frequently isolated viral pathogen (37.3%) fol-
lowed by rhinovirus.

The main approach in the management of acute
bronchiolitis is supportive therapy providing oxyge-
nation and hydration ®!4*), However, beta-2 ago-
nists, epinephrine, corticosteroid and antiviral treat-
ments are also used in daily practice due to the
severity of the disease *%. In a meta-analysis conduc-
ted by Garrison et al. systemic and inhaled corticos-
teroids have been shown to have no favorable effect
in the treatment of hospitalized infants with acute
bronchiolitis **. The frequency of receiving systemic
steroid was found to be 48% in the study by Offer et
al. ), In our study, systemic corticosteroids were
used in 29.3% of cases who did not respond to epi-
nephrine. Although there was no statistically signifi-
cant difference between the two groups, 54.5% of
the patients were in the jet nebulizer group. Likewise,
the effectiveness of intravenous magnesium has not
been proven. It can be tried in patients who do not
improve despite supportive treatment 7. In our
study, magnesium was used in 29.3% of the cases
who did not respond to epinephrine and steroid. We
found no statistically significant difference between
the groups in terms of magnesium treatment.

Recently, the most popular therapy is inhalation of
epinephrine 822 |t was reported that epinephrine is
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more effective in achieving recovery compared to
other bronchodilator drugs ?°?®), The mucosal edema
has an important role in respiratory obstruction. The
use of combined alpha and beta-adrenergic agonists
instead of beta-2 agonist may be more beneficial in
the treatment of acute bronchiolitis, and studies
have been focused on this topic 9. Hartling et al.
reported a meta-analysis that regarded the use of
inhaled epinephrine in the treatment of acute bronc-
hiolitis to improve clinical signs and oxygenation of
the patients in the emergency room @2, The effecti-
veness of different agents in acute bronchiolitis is
not clear, studies are ongoing in this regard.

The inhalation technique is also noteworthy to
enhance the efficacy of the drugs. Different devices
can be used in nebulization therapy. The nebulizer
types are ultrasonic nebulizer, JN and MN @425, MN
creates vibration with the help of electrical energy.
The drug passes through a mesh and becomes vola-
tile ¥, MNs are more effective than the other two
models of nebulizers, and the vast majority of drugs
reach the distal airways in the form of microaerosels
with a diameter of 0.4 to 4.4 um 24227 However,
droplet size is > 5 um in JN ?®, The amount remaining
in the chamber of MN is also very few compared to
other nebulizers ?#?), In inhalation treatments using
mesh technology, the distribution of aerosol drug
into the airways was found to be better when evalu-
ated by performing lung SPECT-CT @9,

It has been suggested that the drug is nebulized fas-
ter with MN than with traditional JN, and the clinici-
ans can precisely control drug delivery into the respi-
ratory tract ®), There are studies comparing different
types of nebulizers on children in the literature 425,
Dunne et al. found a decrease in hospital stay and a
significant reduction in the dose of drug in patients
treated with MN in the emergency department ©, In
the present study we evaluated the clinical courses
of the patients. We found that respiratory rates,
heart rates and Wang severity scores improved fas-
ter in the MN group than JN group. Delivery of the
drug to the distal airways and removing the obstruc-
tion in the airways rapidly may be effective in correc-
ting tachycardia and ensuring rapid recovery in the
follow-up period. The silent nature of the MN can
also prevent agitation in children and cause rapid
effects.

Limitations of the study: One of the limitations of
our study is its retrospective nature which could not
allow evaluation of the acute effects of the treat-
ments. We could not able to compare the clinical
signs at 30th, 60th and 120th minutes of the hospi-
talization. The second one is about its cost effective-
ness. Since the MN can be used in more than one
patient, prospective studies are needed to evaluate
the number of MNs that are used in order to per-
form net cost analysis.

CONCLUSION

Delivery of epinephrine using MN in acute bronchio-
litis positively contributes to the recovery of clinical
signs and shortening of the hospitalization time.
Further large, prospective, randomized controlled
studies are needed to show the effectiveness of tre-
atment and intensive care requirement using MN in
pediatric patients with acute bronchiolitis.
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ABSTRACT

Objective: Gastric cancer consists of many histological subtypes. Prognostic value of histological types in gastric cancer has not been very well defined. In
this study, we aimed to investigate the relationship between different histological types and clinicopathologic features and prognosis in gastric cancer.
Method: Patients whose pathological diagnosis was adenosquamous carcinoma, hepatoid adenocarcinoma, lymphoepithelioma-like carcinoma, and
papillary adenocarcinoma, among the 1060 patients who underwent gastrectomy for gastric cancer between 2010-2019, were included in the study.
Demographic features, clinicopathological features, oncological follow-up results and survival of the patients were analyzed.

Results: Group 1 (adenosquamous carcinoma) consisted of 3, Group 2 (hepatoid adenocarcinoma) of 3, Group 3 (lymphoepithelioma-like carcinoma)
of 3, and Group 4 (papillary adenocarcinomay) consisted of 4 patients. The mean age of the patients included in the study was 63.3+11.76 (41-81) years.
Tumors were more commonly located in the corpus in hepatoid adenocarcinoma and lymphoma-like carcinoma (67%) and in the antrum (75%) in
papillary adenocarcinoma. Eight patients underwent total gastrectomy, four patients subtotal gastrectomy, and a patient with a tumor located at the
gastroesophageal junction underwent proximal gastrectomy. Average tumor size (cm) was 5.11+2.23 (1.2-8) cm. Local recurrence occurred in two
patients with adenosquamous carcinoma, two with hepatoid adenocarcinoma, and one with papillary adenocarcinoma. Two patients with
adenosquamous carcinoma developed systemic metastasis (lung, liver), two patients with hepatoid adenocarcinoma developed peritoneal carcinomatosis,
and a patient with papillary adenocarcinoma developed surrenal metastasis. Average survival was the shortest in hepatoid adenocarcinoma (17.50
months), and the longest in papillary adenocarcinoma (63 months). There was no statistical difference in survival between the groups (p: 0.445).
Conclusion: Rare histological types of the stomach differed in terms of their locations and prognoses. Among the rare histological types, hepatoid
adenocarcinoma exhibited the most aggressive biological behavior, while patients with papillary adenocarcinoma had longer survival times.

Keywords: gastric cancer, rare histological type, curative resection, prognosis
0z

Amag: Mide kanseri bir¢ok histolojik alt tipten olusur. Mide kanserinde histolojik tiplerin prognostik dederi iyi tanimlanmamustir. Bu ¢alismada mide
kanserinde farkli histolojik tiplerin klinikopatolojik 6zellikler ve prognoz ile iliskisini arastirmayr amagladik.

Yéntem: 2010-2019 yilllari arasinda mide kanseri nedeniyle gastrektomi yapilan 1060 hasta arasindan patolojik tanisi adenoskuaméz karsinom, hepa-
toid adenokarsinom, lenfoepitelyoma like karsinom ve papiller adenokarsinom olan hastalar dahil edildi. Hastalarin demografik ézellikleri, klinikopato-
lojik 6zellikleri, onkolojik takip sonuglari ve sagkalimlari analiz edildi.

Bulgular: Grup 1 (adenoskuaméz karsinom) 3, Grup 2 (hepatoid adenokarsinom) 3, Grup 3 (lenfoepitelyoma like karsinom) 3 ve Grup 4 (papiller ade-
nokarsinom) 4 hastadan olusuyordu. Calismaya déhil edilen hastalarin yas ortalamasi 63,3+11,76 (41-81) idi. Tiimérler hepatoid adenokarsinom ve
lenfoma like karsinomda korpusta (%67), papiller adenokarsinom da antrumda (%75) daha sik saptand.. Sekiz hastaya total gastrektomi dért hastaya
subtotal gastrektomi, gastro6zofageal-EJ bileskede yerlesmis olan tiimére de proksimal gastrektomi uygulandi. Ortalama tiimér boyutu (cm) 5,1142,23
(1,2-8). Adenoskuaméz karsinomlu iki, hepatoid adenokarsinomlu iki ve papiller adenokarsinomlu bir hastada lokal niiks gelisti. Adenoskuaméz karsi-
nomlu iki hastatada sistemik metastaz (akciger, karaciger), hepatoid adenokarsinomlu iki hastada peritoneal karsinomatozis ve papiller adenokarsinom
tanili bir hastada da siirrenal metastaz gelisti. Ortalama sag kalim hepatoid adenokarsinomada en kisa (17,50 ay) iken papiller adenokarsinomada en
uzundu. (63 ay). Gruplar arasinda sag kalim agisindan istastiksel farklilik yoktu (p: 0,454).

Sonug: Midenin nadir gériilen histolojik tipleri yerlesim yerleri ve prognozlari agisindan farklilik gésteriyordu. Nadir histolojik tipler arasindan hepatoid
adenokarsinom en agresif biyolojik davranis sergilerken papiller adenokarsinom diger histolojik tiplere gore daha uzun sag kalim sergilemisti.

Anahtar kelimeler: mide kanseri, nadir histolojik tip, kiiratif rezeksiyon, prognoz
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INTRODUCTION

Gastric cancer is the fifth most common cancer in
the world and is the third most common cause of
cancer-related deaths after lung and colorectal can-
cer W, Gastric cancer is considered a heterogeneous
disease. Each histological subtype of stomach cancer
has different characteristics as biological behavior,
therefore histological type is an important place in the
individual evaluation of stomach cancer patients @2,

There are various histopathological classification
systems for the diagnosis of gastric cancer. The most
detailed classification system is the histopathological
classification system made by the World Health
Organization (WHO) in 2010 and updated in 2019.
Unlike other systems, the WHO classification includes
all other types of rarely seen gastric tumors other
than gastric adenocarcinoma ),

In all types of gastric cancer, the most common type
of pathology is adenocarcinoma (AC) “®. Primary
gastric adenosquamous carcinoma (ASC) is charac-
terized by the presence of adenocarcinoma and
squamous cell carcinoma (SCC) components within
the same tumor. This extremely rare histological
type accounts for less than 1% of gastric carcinomas
and exhibits aggressive behavior 78,

Hepatoid adenocarcinoma (HAC) is a rare tumor with
extrahepatic origin, characterized by the imitation of
the morphological phenotype of hepatocellular car-
cinoma (HCC). Hepatoid adenocarcinoma not only
shares the morphological features of HCC, but its
alpha-fetoprotein (AFP) production and immunohis-
tochemical properties resembles HCC %9, While
hepatoid adenocarcinoma is seen in many organs
such as the lung, pancreas, ovary, uterus and gall
bladder, the most frequently affected organ is the
stomach. It accounts for only 0.38 to 1.00% of all
gastric cancers (GC) @V, HAC is an aggressive tumor
with a poor prognosis that tends to metastasize to
the liver and lung at an early stage *?.

Papillary adenocarcinoma of the stomach is defined
as a well-differentiated exophytic gastric carcinoma
with elongated finger-like processes lined by cylindri-
cal or cuboidal cells supported by fibromuscular con-
nective tissue cores ©. Papillary adenocarcinomas of
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the stomach make up only 6-11% of all gastric carci-
noma cases. Papillary adenocarcinoma type of the
stomach shows increased lymphovascular invasion,
liver metastasis and poor survival compared to other
adenocarcinoma subtypes 34,

Lymphoepithelioma-like gastric carcinoma (LELGC) is
a rare gastric cancer subtype characterized by lym-
phocytic infiltration of the tumor stroma. This histo-
logical type, which accounts for 1.4% of all gastric
carcinomas, may be associated with Epstein- Barr
virus (EBV) infection or microsatellite instability
(MSI). The prognosis of LELGC is better than other
types of gastric carcinoma (519,

In this study, we aimed to discuss the surgical results and
prognoses of the rarer histologic types of gastric carci-
noma, which are adenosquamous carcinoma, hepatoid
adenocarcinoma, papillary adenocarcinoma, and lym-
phoepithelioma-like carcinoma, within a 10-year period
in our clinic, in the light of the literature.

MATERIALS and METHODS

After the approval of the Ethics Committee of Erciyes
University Faculty of Medicine dated 10.06.2020 and
numbered 2020/270, 13 patients who had the path-
ological diagnosis of adenosquamous carcinoma,
hepatoid adenocarcinoma, papillary adenocarcino-
ma and lymphoepithelioma-like carcinoma, out of
the 1060 patients who underwent curative surgery
in our clinic between 2010-2019, were included in
the study. Mixed tumors accompanied by this histo-
logical type, other histological subtypes, and patients
undergoing palliative surgery were excluded from
the study.

Patient files, electronic records, pathology reports,
surgery reports, anesthesia follow-up forms, and
nurse observation forms were examined, and a com-
mon database was created prospectively. Patients
were analyzed retrospectively using this database.
The population registration system was used for sur-
vival analysis.

Demographic and clinical features, tumor marker lev-
els, tumor localizations, surgical procedure, total num-
ber of lymph nodes dissected, number of metastatic
lymph nodes, tumor size, local recurrence and systemic
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Figure 3. Papillary adenocarcinoma.

metastasis, and mean survival times were analyzed.

Chest radiography, abdominal sonography or abdom-
inal computed tomography scans were performed to
all patients prior to the operation for tumor staging.
Histological subtypes were classified using the World
Health Organization (WHO) classification *>). All sur-
gical samples were reviewed by a senior pathologist
from our institution (Figure 1, 2, 3, 4).

The patients were operated with conventional tech-
niques. Total gastrectomy and subtotal gastrectomy
were performed using the previously recognized and
accepted Japanese Gastric Cancer Association crite-
ria @718, The location and size of the tumor were
effective in choosing the type of resection.

Tumor recurrence at the hepatoduodenal ligament,

celiac axis, peripancreatic region and operation site
was considered as local recurrence. Peritoneal
relapses and other organ metastases were consid-
ered as systemic metastases.

Overall survival time was calculated as the time from
surgery to death or last follow-up. In the follow-up of
the patients, evaluations were made every 3 months
for the first 2 years after the operation and every 6
months afterwards.

SPSS (Statistical Package for the Social Sciences) 23.0
package program was used for statistical analysis of
the data. Continuous measurements were summa-
rized as mean and standard deviation (minimum-
maximum). Kaplan-Meier analysis and Log Rank
tests were used in survival analyses. Statistical sig-
nificance level was taken as 0.05 in all tests.
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RESULTS

Thirteen patients were included in our study. The
M/F ratio of the patients was 7/6. The average age of
the patients participatingin the study was 63.3+11.76
(41-81) years. Tumors were most commonly located
in the corpus and antrum. Eight patients underwent
total gastrectomy, four patients subtotal gastrecto-
my, and a patient with a tumor located at the gas-
troesophageal junction underwent proximal gastrec-
tomy. Average tumor size was 5.11+2.23 (1.2-8) cm.
Local recurrence occurred in two patients with ade-
nosquamous carcinoma, two with hepatoid adeno-
carcinoma, and one with papillary adenocarcinoma.

Table 1. Patients characteristics.

Med J Bakirkoy 2020;16(3):301-8

Two patients with adenosquamous carcinoma devel-
oped systemic metastasis (lung, liver), two patients
with hepatoid adenocarcinoma peritoneal carcino-
matosis, and a patient with papillary adenocarcino-
ma surrenal metastasis. The clinical characteristics
and follow-up results of the patients are shown in
Table 1.

When we look at the mean survival times, hepa-
toid adenocarcinoma showed the worst survival
with 17.50 months and papillary adenocarcinoma
had the best survival with 63 months (p: 0.445).
Survival analysis and curves are given in Table 2
and Graphic 1.

Tumor Type Age/sex Location CEA/Cal9.9 Surgical Tumor Total/Metastatic Local Systemic Current
(ng/ml-U/ml)  Procedure size lymph node recurrence  metastasis status
Adeno-squamous carcinoma 81/M Small 0.11/75.72 Total 8 10/4 Yes Lung Died
curvature Gastrectomy 3 months
Adeno-squamous carcinoma 41/F Corpus 2/50 Subtotal 6 12/0 Yes Liver Died
Gastrectomy 12 months
Adeno-squamous carcinoma 67/F G-EJ 2.31/30.4 Proksimal 1.2 23/0 No No Alive 40
Gastrectomy months
Hepatoid adenocarcinoma 76/F Corpus 42.16/8.47 Total 8 23/8 Yes Peritoneal Died
Gastrectomy Carcinomatosis 7 months
Hepatoid adenocarcinoma 71/M Corpus 314.58/19.9 Total 2.5 25/0 Yes Peritoneal Died
Gastrectomy Carcinomatosis 3 months
Hepatoid adenocarcinoma 57/M Small 18.27/232 Total 5 22/4 No No Alive
curvature Gastrectomy 37 months
Lymphoepithelioma-like carcinoma  72/M Corpus 3.74/19.54 Total 5 22/8 No No Died
Gastrectomy 23 months
Lymphoepithelioma-like carcinoma  54/M Corpus 2/11 Total 5 33/0 No No Died
Gastrectomy 4 months
Lymphoepithelioma-like carcinoma  54/F Antrum 1.24/2.64 Subtotal 4.5 28/1 No No Alive
Gastrectomy 58 months
Papillary 69/F Corpus 3.95/20.83 Total 2 8/0 No Surrenal Died
Gastrectomy 57 months
Adenocarcinoma 47/M Antrum  23.02/562.38 Subtotal 6.5 15/3 Yes No Died
Gastrectomy 53 months
Papillary 66/F Antrum 3.07/32.23 Subtotal 4.75 18/0 No No Alive
Gastrectomy 76 months
Adenocarcinoma 68/M Antrum 7/100 Total 8 33/0 No No Alive
Gastrectomy 50 months
Table 2. Mean survival in the groups.
Groups Mean (Mean + sd (Min Max)) Median (Mean + sd (Min Max)) p
Adeno-squamous carcinoma 20.10+10.33 (3-40.36) 12.50+7.76 (0-27.72) 0.454

Hepatoid adenocarcinoma
Lymphoepithelioma-like carcinoma
Papillary adenocarcinoma

31.58+13.87

17.50+10.40 (3-37.90)

63.32+6.77 (50.04-76.59)

6.59+2.93 (0.83-12.35)
25.34+15.97 (0-56.66)
57.32%3.59 (50.28-64.36)

(4.39-58.77)
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Figur 5. Overall survival in terms of the histological type.

DISCUSSION

There are many histological type classifications for
gastric cancer such as Lauren classification, Ming
classification and WHO classification “#%%9, Today,
WHO classification is widely used worldwide.

Although the prognosis of resectable gastric cancer
clearly depends on the pathological stage of the dis-
ease, controversy continues about the prognostic
value of the histological type. The histological type
appears to be an important clinical parameter of a
tumor and is suggested as an important factor in
evaluating the patient’s prognosis 2. However, con-
troversy continues on clinicopathological features
and prognostic factors.

Gastric adenosquamous carcinoma is a rare histo-
logical type of gastric cancer. Often, venous and
lymphatic invasion are found in patients presenting
at an advanced stage. The biological behavior of
adenosquamous carcinoma has been reported to be
more aggressive than adenocarcinoma. Biological
behavior in gastric adenosquamous carcinoma is
usually determined by its adenocarcinoma compo-
nent. Hematogenous and hepatic metastases are
more common in tumors which predominantly have
adenocarcinoma components 4,

Because of its rarity, no standard treatment for pri-
mary gastric ASC has been established. Surgical
resection remains the most commonly used treat-
ment method. However, due to the fact that it is
diagnosed at an advanced stage, surgical treatment
has been shown to be applied in approximately 54%
-74% of large series in the literature "2V, Akce et al.
published a rate of 71% lymph node positivity for
ASC in their study using National Cancer Database
which included data of 327 patients . Feng et al.
found the median overall survival time to be 17
months, with 1-, 3-, and 5-year overall survival rates
being 58.1%, 32.4% and 26.4%, respectively, in their
study of 109 patients (21 patients from their center
+ 88 patients from Medline search who met inclu-
sion criteria) with adenosquamous carcinoma under-
going RO resection ®. Tumor location was effective in
our selection of treatment in adenosquamous tumor
in our series. Lymph node involvement was detected in
33% of our patients. Compared to the literature, our
lymph node involvement rate was lower. The course of
these tumors was highly aggressive, and recurrent and
systemic metastasis developed in 2 patients. The sur-
vival rate was 20 months on average.

Pathological diagnosis in HAC is made based on mor-
phological features, regardless of serum AFP levels

or immunohistochemical AFP staining. The primary
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HAC lesion contains tubular as well as hepatoid com-
ponents 2, The scientific literature on this topic
mostly includes single case reports and some small
single institution patient series 222,

In the 328 patients series (34 patients from their
center + 294 patients from Medline search) per-
formed by Zeng et al., HAC was most commonly
located in the antrum (45.6%) followed by corpus
(31.3%). Distant metastasis was present at the time
of diagnosis in 36.9% of the patients. Lymph node
metastasis occurred in 78.4%. of the patients. The
median tumor diameter was 5.5 cm . Adachi et al.
found a 5-year survival rate of 22% in all patients and
a median survival time of 14 months, in their
Japanese literature series involving 270 cases 4.
When they examined patients undergoing curative
gastrectomy, they found a 5-year survival rate of 42%
and a median survival time of 29 months. Survival
time was affected by serum AFP level, tumor size,
lymphovascular involvement, lymph node, and liver
metastasis. In their series, this poor prognosis was
mostly due to peritoneal spread and early recur-
rence in the liver 4,

Unlike the literature, HACs were located in the cor-
pus and small curvature in our series. There was no
HAC with antrum localization in our series. All
patients underwent total gastrectomy. Average
tumor diameter was 5 cm in our series similar to that
reported in the literature reported two of our
patients had lymphatic involvement. These tumors
exhibited aggressive behavior and caused peritoneal
carcinomatosis. Patients who developed peritoneal
carcinomatosis, died early.

Lymphoepithelioma like carcinoma is defined as
tumors that show histological similarity with
nasopharyngeal carcinoma. The LELGC of the sto-
mach was first described by Watanabe et al. ® as a
gastric carcinoma accompanied by a lymphoid stro-
ma. Lymphoid stroma contains CD8- or CD4-positive
T lymphocytes and CD68-positive macrophages. EBV
infection is only observed in a very limited number
of these infiltrating lymphocytes 9,

In the series of Tak, DH., 77% of the patients had

tumors at corpus localization corpus localization ?7),
Gastric LELGC is generally known to have a better
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prognosis than conventional gastric carcinomas. In a
study comparing a LELGC series with 46 patients
with adisease non-lymphoepithelioma-like carcino-
ma (NLELC) series with 42236, patients Park et al.
found the lymphatic invasion rate to be lower (17%
vs 36% p: 0.008). The frequency of lymph node
involvement in LELGC was 28.3% in their series. The
5-year survival rate of patients with LELGC was
97.7% and 89.4% in the NLELC group (p:0.127) in this
study, age, tumor location, depth of invasion, lymph
node metastasis and venous invasion were found as
prognostic indicators ?®. In their study, Tak et al.
reported that postoperative recurrence or metasta-
sis tends to occur less frequently in patients with
LELGC than in patients with poorly differentiated
gastric carcinoma @, In our series, LELGC tumors
were most frequently seen in the corpus, similar to
the literature. Lymph node involvement was present
in two patients and the rate of involvement was
higher than in the literature. Similar to the literature,
there was no local recurrence or systemic metastasis
in these patients. Survival rates were shorter with an
average of 31 months compared to the literature.

There are several studies in the literature reporting
that patients with papillary adenocarcinoma have a
worse prognosis than those with other differentiated
types @), The reliability of endoscopic submucosal
dissection (ESD) has been controversial in patients
with papillary adenocarcinoma because of higher
rates of lymph node and liver metastasis, and a low
5-year survival rate when compared to those with
non-papillary adenocarcinoma. Studies have been
conducted on ESD safety in papillary carcinoma
(29-30). Lee et al., in their series involving early gas-
tric cancers-papillary (EGC-P) patients, found the
most common tumor localization to be the lower
third of the stomach (76.8%) and the mean tumor
diameter as 3 cm in the same study . Yasuda et al.,
in their 632 disease series comparing patients with
papillary adenocarcinoma (PGC) to non-papillary
gastric carcinomas (NGC), found the 5-year survival
rate to be significantly lower in PGC patients com-
pared to NGC patients (63% vs. 76%) 4. In patients
with papillary adenocarcinoma in our series, the
tumor was most frequently located in the antrum,
similar to the literature. Unlike the literature, average
tumor diameter in our series was 5 cm, and unlike the
literature, liver metastasis did not develop. Survival
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rates were found to be 63 months. Only one patient
had lymph node metastasis and we thought that sur-
vival was related to the tumor stage.

The most important limitation of our study was the
limited number of patients, but considering the low
incidence of these tumors, it was acceptable.
However, we believe that the present study will con-
tribute to the literature when we consider the limit-
ed number of studies in the literature on the combi-
nation and comparison of the results of these rare
histological types.

CONCLUSION

The histological types of gastric cancer differed in
terms of their location and prognosis. Among the
rare histological types, hepatoid adenocarcinoma
showed the most aggressive biological behavior,
while, as expected, patients with papillary adenocar-
cinoma had a longer survival times than those with
other histological types.
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ABSTRACT

Objective: Ventilator-associated pneumonia (VAP) is the most common hospital-aquired infections in intensive care units (ICUs) and
associated with prolonged hospital stay, increased mortality and cost. This study aims to analyse the epidemiology and the risk factors
affecting 30 day-mortality in VAP.

Method: Adult patients with VAP were included in the study. Data were obtained from infection control commitee records. Patients were
followed up for mortality until 30 days after onset of VAP or until death for the patients died within 30 days. Survivor and non-survivor groups
were compared as for the predictors of mortality.

Results: A total of 183 VAP patients were evaluated. Early-onset VAP was observed in 16 (8.7%), and late-onset VAP in 167 (91.3%) patients.
Acinetobacter baumannii was the most common cause of VAP (49.2%), followed by Pseudomonas aeruginosa (19.7%) and Klebsiella
pneumoniae (13.7%). Carbapenem resistance was seen in 78 (42.6%) patients and among them, most frequently Acinetobacter baumannii
(62.8%, 49/78), followed by Klebsiella pneumoniae (20.5%, 16/78), Pseudomonas aeruginosa (14.1%, 11/78) and Escherichia coli (2.6%, 2/78)
were isolated. Thirty day-mortality rate was 46.4% (n=85). In univariate analysis; malignity, blood transfusion, renal replacement therapy,
Higher APACHE Il, SOFA and SAPS 2 scores on the day of VAP onset and Acinetobacter baumannii were found to be more common in non-
survivor group. According to the Cox-regression analysis, only SOFA score on the day of VAP onset and Acinetobacter baumannii were
independent predictors of mortality. Although rate of trauma patients was significantly higher in survivor group, in multivariate analysis it
was not a protective factor for mortality.

Conclusion: The most common cause of VAP was Acinetobacter baumannii and carbapenem resistance was seen in more than half of
Acinetobacter baumannii and Klebsiella pneumoniae isolates. Higher SOFA score on the day of VAP onset and Acinetobacter baumannii
infections were found to be independently associated with 30-day mortality in VAP patients.

Keywords: ventilator-asociated pneumonia, mortality, SOFA score, Acinetobacter baumannii
(074

Amag: Ventilatérle iliskili pnémoni (VIP), yogdun bakim iiniteleri ( YBU)'de en sik hastane kaynakli infeksiyonlardan biridir ve uzun stireli hasta-
ne yatisi, artan éliim orani ve maliyet ile iliskilidir. Bu ¢alisma, YBU’de VIP tanili hastalarda epidemiyoloji ve 30 giinliik mortaliteyi etkileyen
risk faktérlerini irdelemeyi amaglamaktadir.

Yéntem: Eriskin VIP hastalari calismaya dahil edildi. Hasta verileri enfeksiyon kontrol komitesi kayitlarindan elde edildi. Hastalar VIP baslan-
gicindan 30 giin sonrasina kadar veya 30 giin iginde éldiiyse 6lene kadar mortalite agisindan takip edildi. Yasayan ve 6len hastalar risk fakté-
reri agisindan karsilastirild. . . )

Bulgular: Calismaya toplam 183 VIP hastasi dahil edildi. Erken baslangigli VIP 16 (%8,7) hastada, geg¢ baslangigl VIP 167 (%91,3) hastada
goriildii. En sik VIP etkeni Acinetobacter baumannii idi (%49,2), bunu Pseudomonas aeruginosa (%19,7) ve Klebsiella pneumoniae (%13,7)
izledi. 78 (%42.6) hastada karbapeneme direng gériildii. Bu hastalarda siklik sirasina gére Acinetobacter baumannii (% 62.8, 49/78), Klebsiella
pneumoniae (%20.5, 16/78), Pseudomonas aeruginosa (%14.1, 11/78) ve Escherichia coli (%2.6, 2/78) izole edildi. Calismada otuz giinliik
mortalite orani %46,4 (n=85) olarak bulundu. Tek dediskenli analizde; 6len grupta malignite, kan transfiizyonu, renal replasman tedavisi,
APACHE 11, SOFA ve SAPS Il skorlari ve Acinetobacter baumannii sikhiginin daha fazla oldugu gériildii. Cox-regresyon analizine gére, sadece VIP
gelistigi andaki SOFA skoru ve Acinetobacter baumannii mortalitenin igcin bagimsiz risk faktéri olarak bulundu. Yasayan grupta travma has-
talarinin orani anlamli olarak daha yiiksek olmasina ragmen, travma ¢ok degiskenli analizde mortalite igin koruyucu bir faktér degildi.
Sonug: VIP hastalarinda en sik etken Acinetobacter baumannii idi ve karbapenem direnci Acinetobacter baumannii ve Klebsiella pneumoniae
izolatlarinin yarisindan fazlasinda gérildi.VIP gelistigi andaki SOFA skoru yliksekligi ve Acinetobacter baumannii infeksiyonu VIP hastalarinda
30 giinliik mortalite ile bagimsiz olarak iliskili bulundu.

Anahtar kelimeler: ventilatérle iliskili pnémoni, mortalite, SOFA skoru, Acinetobacter baumannii
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INTRODUCTION

Ventilator-associated pneumonia (VAP) is defined as
the pneumonia developed more than 48 hours after
intubation in patients on mechanical ventilation. It is
one of the most common hospital-aquired infections
in intensive care units (ICUs) and associated with
prolonged duration of hospital stay, increased mor-
tality rate and cost 4,

VAP develops in approximately 10-40% of patients
on mechanical ventilation, with large variations
among ICUs. Mortality rates due to VAP has been
reported varying from 20% to 50% in the literature
-8, Prior studies have identified the risk factors that
affect the prognosis of VAP ©Y, Multidrug-resistant
(MDR) microorganisms, the severity of illness, and
inadequate initial antibiotic therapy have been identi-
fied as determinants of ICU mortality in patients with
VAP. Underlying diseases such as chronic obstructive
pulmonary disease (COPD) are also believed to effect
the mortality in VAP patients *2. This study aims to
analyse the epidemiology of VAP and identify the risk
factors affecting 30 day-mortality of the patients with
VAP in a tertiary care hospital ICU.

MATERIALS and METHODS

This retrospective study was conducted in a 612-bed
tertiary care hospital which has a 31-bed
Anesthesiology and Reanimation ICU, nine-bed neu-
rology ICU, 16-bed coronary ICU, seven-bed cardio-
vasculary ICU, 26-bed neonatal ICU and a 16-bed
pediatric ICU. We performed the study in
Anesthesiology and Reanimation ICU which accepts
patients from both medical and surgical wards. The
study was approved by the Ethics Committee.

Adult patients with VAP (218 years) who were hospi-
talized in ICU between January 2016 and January
2019 were included in the study. VAP is defined as a
new or progressive pulmonary infiltration occurring
more than 48 h after intubation in combination with
at least 2 of the following criteria: temperature
>38.5°C or <36.5°C; change in character of sputum
(purulent or increased amount of sputum); white
blood cell count >10000 cells/mm? or <4000 cells/
mm? 3 VAP is classified as early-onset VAP, occur-
ring within 4 days of intubation, and late-onset VAP,
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occuring on the fifth day or later, after intubation.
Respiratory samples were obtained from either
endotracheal aspirate (ETA) or bronchoalveolar
lavage (BAL) to determine the causative microorgan-
ism and quantitative culture cut-off points of >10°
CFU/ml and >10* CFU/ml were used respectively. In
cases with recurrent VAP, only the first episode was
included in the study. The patients who had pneu-
monia at admission, multiple microorganisms in the
ETA culture or the patients who did not meet the
VAP criteria despite the growth of microorganisms in
the ETA culture were excluded from the study. Data
about demographic characteristics, underlying dis-
eases, length of ICU stay, invasive procedures, dura-
tion of mechanical ventilation prior to VAP, and
causative microorganisms were retrieved from the
infection control commitee records. Acute Physiology
and Chronic Health Evaluation (APACHE) Il score,
Sequential Organ Failure Assessment (SOFA) score
and Simplified Acute Physiology Score (SAPS II) were
recorded both on the admission day and the day of
VAP onset. Patients were followed up for mortality
until 30 days after onset of VAP or until death for the
patients died within 30 days. Statistical analyses
were performed by using the Statistical package for
Social Sciences version 25.0 for Windows (SPSS Inc.,
Chicago, IL, USA). Descriptive data were presented as
meanzstandard deviation, frequency, median and
percentage values. Categorical variables were com-
pared using chi- square test and Fisher’s Exact test.
The normality of continuous variables was tested
with the Kolmogorov- Smirnov test. Student’s t-test
was used for comparing the normally distributed
continuous variables and, Mann-Whitney U test for
comparing the continuous variables which were not
normally distributed. Cox regression analysis was
used for multivariate analysis to evaluate the inde-
pendent variables associated with 30-day mortality.
The “p” values less than or equal to 0.05 (p<0.05)
were considered as statistically significant.

RESULTS

A total of 183 VAP patients were enrolled in the
study. Out of them, 116 (63.4%) were male and 67
(36.6%) were female with an overall mean age of
53.15+20.88 years (min: 18, max: 94). Early-onset
VAP was observed in 16 (8.7%) patients and late-
onset VAP in 167 (91.3%) patients. Acinetobacter
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Table 1. Mortality associated risk factors in ventilator-associated pneumonia.

Survivor Non-survivor p OR 95% CI
(n=98) (n=85)

Sex, n (%)

Male 67 (68.4) 49 (57.6)

Female 31(31.6) 36 (42.4) 0.13 1.63 0.34-1.15
Age, year (meanzsd) 50.62+21.03 56.14+20.42 0.08
Hospitalization before ICU, n (%) 40 (40.8) 40 (47.1) 0.39 1.28 0.71-2.31
Length of ICU stay, day, median (IQR) 32 (21-47) 31(21-48) 0.85
APACHE Il on admission, median (IQR) 20 (15-25) 20 (15-26) 0.18
SOFA on admission, median (IQR) 8 (5-10) 9 (6-11) 0.06
SAPS Il on admission, median (IQR) 45 (36-23) 48 (37-61) 0.16
APACHE Il on the day of VAP onset, median (IQR) 18 (12-23) 24 (19-28) <0.001*
SOFA on the day of VAP onset, median (IQR) 4(3-7) 10 (6-3) <0.001*
SAPS Il on the day of VAP onset, median (IQR) 39 (31-49) 48 (43-60) <0.001*
Duration of mechanical ventilation before VAP, day, median (IQR) 11 (7-19) 11 (7-18) 0.94
Type of VAP, n (%)

Early 7(7.1) 9(10.6)

Late 91(92.9) 76 (89.4) 0.41 0.65 0.23-1.82
Trauma, n (%) 34 (34.7) 15 (17.6) 0.009* 0.40 0.20-0.80
Secondary BSI, n (%) 2(2) 5(5.9) 0.17 3 0.56-15.88
Carbapenem resistance, n (%) 36 (36.7) 42 (49.4) 0.08 1.68 0.93-3.03
Colistin resistance, n (%) 1(1) 3(3.5) 0.33 3.5 0.36-34.77
Underlying diseases, n (%)

Hypertention 24 (24.5) 25 (29.4) 0.45 1.28 0.66-2.47
Heart failure 6(6.1) 9(10.6) 0.27 1.81 0.61-5.33
Diabetes mellitus 13 (13.3) 14 (16.5) 0.54 1.28 0.56-2.92
Chronic renal failure 9(9.2) 14 (16.5) 0.13 1.95 0.79-4.76
Coronary artery disease 11 (11.2) 7(8.2) 0.49 0.71 0.26-1.92
Malignity 3(3.1) 13 (15.3) 0.003* 5.71 1.57-20.81
COPD 8(8.2) 5(5.9) 0.54 0.70 0.22-2.23
Neurological diseases 7(7.1) 4(4.7) 0.48 0.64 0.18-2.27
Invasive procedures, n (%)

Tracheostomy 75 (76.5) 60 (70.6) 0.36 0.73 0.38-1.42
Blood transfusion 74 (75.5) 78 (91.8) 0.003* 3.61 1.46-8.88
cve 82 (83.7) 75 (88.2) 0.37 1.46 0.89-2.94
Nazogastric tube 97 (99) 85 (100) 1 1.87 1.63-2.15
Total parenteral nutrition 52 (53.1) 55 (64.7) 0.11 1.62 0.89-2.94
Hemodialysis/CRRT 26 (26.5) 51 (60) <0.001* 4.1 2.22-7.75
Microorganism, n (%)

Klebsiella pneumoniae 11 (11.2) 13 (15.3) 0.41 1.42 0.60-3.38
Acinetobacter baumannii 38 (38.8) 52 (61.2) 0.003* 2.48 1.37-4.51
Pseudomonas aeruginosa 24 (24.5) 12 (14.1) 0.07 0.5 0.23-1.08
Staphylococcus aureus 7(7.1) 3(3.5) 0.28 0.47 0.11-1.9

OR: Odd’s ratio, sd: standard deviation, IQR: interquartile range VAP: ventilator-associated pneumonia, BSI: Bloodstream infection,
CVC: Central venous catheter CRRT: continuous renal replacement therapy

baumannii was the leading cause of VAP (49.2%),
followed by Pseudomonas aeruginosa (19.7%) and
Klebsiella pneumoniae (13.7%). The distribution of
microorganisms that caused VAP was shown in
Figure 1. Carbapenem resistance was seen in 78
(42.6%) patients and among them, Acinetobacter
baumannii (62.8%, 49/78), Klebsiella pneumoniae
(20.5%, 16/78), Pseudomonas aeruginosa (14.1%,
11/78) and Escherichia coli (2.6%, 2/78) were isolat-
ed. The carbapenem resistance rates for each micro-

organizm was shown in Figure 2. Colistin resistance
was seen only in Klebsiella pneumoniae species in 4
(2.2%) patients. Secondary bloodstream infections
were seen in seven patients, four of them were
infected with Acinetobacter baumannii, two of them
with Klebsiella pneumoniae and one of them with
S.aureus.

Thirty day-mortality rate was found to be 46.4%
(n=85) in the study. Survivor and non-survivor groups
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Figure 1. Distribution of bacteria that caused ventilator-
associated VAP
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Figure 2. Carbapenem resistance rates for each bacteria.

Table 2. Cox regression analysis of risk factors for mortality in ventilator-associated pneumonia.

Survivor Non-survivor p OR %95 CI
(n=98) (n=85)

APACHE Il on the day of VAP onset, median (IQR) 18 (12-23) 24 (19-28) 0.11 1.03 0.99-1.07
SOFA on the day of VAP onset, median (IQR) 4(3-7) 10 (6-3) 0.03* 1.07 1-1.14
SAPS Il on the day of VAP onset, median (IQR) 39 (31-49) 48 (43-60) 0.80 0.99 0.97-1.02
Trauma, n (%) 34 (34.7) 15 (17.6) 0.36 0.74 0.39-1.40
Malignity, n (%) 3(3.1) 13 (15.3) 0.11 1.73 0.88-3.39
Blood transfusion, n (%) 74 (75.5) 78 (91.8) 0.11 2.10 0.83-5.33
Hemodialysis/CRRT, n (%) 26 (26.5) 51 (60) 0.2 0.7 0.4-1.21
Acinetobacter baumannii, n (%) 38 (38.8) 52 (61.2) 0.01* 1.82 1.12-2.96

were compared to determine the predictors of mor-
tality. Demographic characteristics including age and
sex, APACHE Il, SOFA and SAPS Il scores at ICU admis-
sion, length of ICU stay, the median duration of
mechanical ventilation prior to VAP onset were not
statistically different between two groups. The pro-
portion of patients with early and late-onset VAP
were similar in both survivor and non-survivor groups
(p=0.41). Among underlying diseases, the history of
malignity was found to be at significantly higher
rates in non-survivor group (p=0.003, OR:5.71, 95%
Cl:1.57-20.81). In terms of invasive procedures in
ICU, the rates of blood transfusion and hemodialy-
sis/continuous renal replacement therapy (CRRT)
were more frequently applied in non-survivor group
(p=0.03, OR:3.61, 95% Cl:1.46-8.88, p<0.001, OR:4.1,
95% Cl:2.22-7.75) Although APACHE Il, SOFA and
SAPS Il scores at admission were not statistically dif-
ferent between each group, they were found to be
higher in non-survivors on the day of VAP onset.
When comparing survivor and non-survivors in terms
of microorganisms causing VAP, only Acinetobacter
baumannii isolates were found to be at a signifi-
cantly higher rates in non-survivor group (p=0.01,
OR:1.82, 95% Cl:1.12-2.96). Pseudomonas aerugino-
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sa and Klebsiella pneumoniae infections were seen
more commonly in non-survivor group, but the dif-
ference was not statistically significant. Variables
that were found to be significant in univariate analy-
sis were evaluated with Cox regression analysis to
predict independent factors associated with the
mortality of VAP. Only SOFA score on the day of VAP
onset and Acinetobacter baumannii were found to
be independently asociated with 30-day mortality.
Results of univariate and multivariate analysis are
shown in Tables 1 and 2.

In the univariate analysis, rate of patients hospital-
ized with trauma was seen significantly higher in
survivor group (p=0.009, OR:0.4, 95% Cl:0.2-0.8).
However, according to the Cox regression analysis,
trauma was not found to be an independent factor
for the survival of VAP patients (p=0.36, OR:0.74,
95% Cl:0.39-1.40).

DISCUSSION
Although there are several guidelines for preventing

ventilator-associated pneumonia, VAP continues to
be one of the most common hospital-acquired infec-
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tions seen in ICUs. VAP rates vary between each
hospital and each ICU and it has been stated at dif-
ferent rates in the studies. While the incidence of
VAP was 10.8/1000 ventilator days in a study con-
ducted in Thailand, it was found as 50.87/1000 ven-
tilator days in another study in Argentina “4*%, In our
country, it was found to be 16.1/1000 ventilator days
in the study of Engin et al, 8.98/1000 ventilator days
in the study of Erbay et al, and 23.3 in the study of
Uslu et al. #%8 |n our study, the VIP incidence was
found to be 12.5/1000 ventilator days. Even in the
same unit, VAP incidence may change over time.
Therefore, it is important to follow the rates with
surveillance regularly, and taking measures when
there is an increase in VAP rates.

In the studies, Gram-negative bacteria have been
reported as the most common isolates in VAP
patients. Among these, the most common bacteria
are Acinetobacter baumannii, Pseudomonas aerugi-
nosa, and Klebsiella pneumoniae %), In our study,
the microorganisms caused VAP were similar to
those studies regarding their order of frequency
(Figure 1). Acinetobacter baumannii strains were
isolated in half of our patients and Pseudomonas
aeruginosa strains were isolated in 20% of the
patients.

One of the most important issue in nosocomial infec-
tions is the increasing antibiotic resistance over the
years. Increasing rates of resistance against carbap-
enems, which were used in the treatment of MDR
microorganisms, cause serious difficulties in the
treatment of these patients and increase mortality
and morbidity ?*39, In our study, carbapenem resis-
tance was observed in 42.6% of the patients.
Acinetobacter spp. and Klebsiella pneumoniae iso-
lates have been reported to develop resistance to
most antibiotics at increasing rates over the years
(222731 |n the “European Antimicrobial Resistance
Surveillance Network” (EARS-Net) 2017 report, car-
bapenem resistance among Klebsiella pneumoniae
isolates were reported as 64.7% in Greece, 29.7% in
Italy and 22.5% in Romania ©2. In Turkey, Candevir-
Ulu et al. found carbapenem resistance to be 48% in
the study conducted in ICUs in 2012 3, Akgil et al.
reported that the carbapenem resistance against
K.pneumoniae strains increased to 66.9% in 2014 4,
In our study, although carbapenem resistance was

54.4% against Acinetobacter strains which were
responsible for half of the VAP cases, it was higher
(66.6%) against Klebsiella pneumoniae strains. As
another finding, carbapenem resistance was found
to be 40% in E.coli strains which were isolated in only
5 patients. With the widespread use of colistin for
Gram-negative bacteria resistant to carbapenems,
colistin resistance has also become a problem for
these bacteria ®53%), Kogak et al. found that 39.5% of
81 carbapenem-resistant K.pneumoniae isolates
were also resistant to colistin ©7. In our study, 4
(25%) of 16 carbapenem-resistant Klebsiella pneu-
moniae strains were also found to be resistant to
colistin.

VAP has the highest mortality rates among noso-
comial infections. In our study, the 30-day mortal-
ity rate was found to be higher (46.4%). VAP mor-
tality rates have been reported in studies varying
between 14-70% ©#39. In a study conducted in
China, the 30-day mortality rate was 42.8%, in a
Brazilian study 35%, in another study overall mor-
tality in VAP patients was found to be 32.4 percent
406 There are several factors affecting mortality
in the patients with VAP. In our study, survivor and
non-survivors were compared to evaluate the risk
factors affecting 30-day mortality. Although there
are several studies showing that older age has
negative impact on survival, in our study no statis-
tical difference was observed between two groups
in terms of their mean ages. When the underlying
diseases were evaluated, the rate of malignancy
was found to be significantly higher in the non-
survivor group. In two studies conducted in Turkey,
the history of coronary artery disease was found
to be independently associated with mortality in
VAP patients ?®%1, In a study conducted in Thailand,
history of malignancy was found to be associated
with mortality, similar to our study 9,
Immunosuppression predisposes patients to infec-
tions by impairing the host defense. But et al.
found that corticosteroid use and history of malig-
nancy were found to be higher in non-survivor
group, similar to our study ?®. Considering the
effect of invasive procedures on mortality, blood
transfusion and hemodialysis/CRRT were found to
have a higher impact on mortality in the non-sur-
vivor group, but these variables lost their signifi-
cance in multivariate analysis (Table 2).
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When considering the univariate analysis, the pro-
portion of patients with a history of trauma was
found to be significantly higher in the survivor group
(Table 1). Similarly, In a study performed in 2010,
trauma and nontrauma groups were compared in
VAP patients, and mortality was found to be lower in
trauma patients “?. In our data, when comparing the
patients with and without trauma, it was seen that
patients hospitalized due to trauma were signifi-
cantly younger, with relatively fewer underlying dis-
eases and with lower scores both on admission and
the day of VAP onset. The low mortality in trauma
patients was attributed to these reasons.

APACHE 1l, SOFA and SAPS Il scale scores at admis-
sion were not statistically different between each
group, but when looking at scores at the time of VAP
onset, it was seen that all scores of these scales were
significantly higher in the non-survivor group (Table
1). Studies have shown that severity of illness is
important for the prognosis after infections &34,
High scores in our study are compatible with the lit-
erature. According to the results of multivariate
analysis, the SOFA scores at the time of VAP onset
was independently associated with mortality. In a
study carried out by Inchai et al, SOFA and SAPS I
scores at the time of VAP onset were found to be
associated with mortality . In a study in China,
SOFA scores were independently associated with
mortality in VAP patients, and in another study,
APACHE Il scores at the time of VAP onset were
found to be a poor indicator for prognosis “**, In
our study, only the SOFA scores at the time of VAP
onset and Acinetobacter baumannii were found to
be independent predictors of 30-day mortality in
VAP patients (Table 2). Acinetobacter baumannii
strains isolated in VAP patients have been shown in
many studies to increase the mortality, and our
results were compatible with the literature in this
respect #4647,

The retrospective design and being a single-centre
study are the major limitations of our study. Also our
study did not investigate data about antimicrobial
treatment, therefore we could not evaluate the
effect of appropriateness of the antibiotherapy on
mortality.

In conclusion, according to our results the most com-
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mon cause of VAP was Acinetobacter baumannii
isolated in half of the patients. Carbapenem resis-
tance, one of the most important treatment chal-
lenges, was seen in more than half of Acinetobacter
baumannii and Klebsiella pneumoniae isolates. Our
study also has shown that VAP is associated with
high mortality as well as high SOFA score on the day
of VAP onset and Acinetobacter baumannii infec-
tions with poor outcome.
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