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AIMS AND SCOPE

Turkish Journal of Intensive Care (formerly called Journal of the Turkish Society
of Intensive Care ISSN: 2146-6416) is the periodical of the “Turkish Society of
Intensive Care” and it covers subjects on intensive care, being published in
Turkish and English languages, and is an independent national periodical based
on unprejudiced peer-review principles. Turkish Journal of Intensive Care is
regularly published four times a year; in March, June, September and December
In addition, an annual special issue is published.

The aim of the Turkish Journal of Intensive Care is to publish original periodic
research papers of highest scientific and clinical value on intensive care,
reviews, case reports. It is directed towards for interested in intensive care,
physicians, anesthesists, surgeons, pediatricians, and any other specialists
concerned with these fields.

Turkish Journal of Intensive Care is indexed in Emerging Sources Citation
Index (ESCI), Directory of Open Access Journals (DOAJ), ProQuest
Health & Medical Complete, EBSCO Database, British Library, Index
Copernicus, Tiibitak/Ulakbim Turkish Medical Database, Turkiye
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the only role for copyright in this domain, should be to give authors control over
the integrity of their work and the right to be properly acknowledged and cited.
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Tiirk Yogun Bakim Dergisi, Ttrk Yogun Bakim Dernegi'nin
yayin organidir. Dergi dort ayda bir (Nisan, Agustos,
Aralik) yayinlanan bagimsiz, uluslararasi hakemli bir
dergidir.

Turk Yogun Bakim Dergisi'ne gonderilen yazilar cift-kor
hakemlige tabi tutulur. Dergi Tiirke ve Ingilizce dillerinde
makaleler yayinlar.

Tiirk Yogun Bakim Dergisi'nin kisa adi “Turk J Intensive
Care”dir. ~ Kaynaklarda  kullanilirken  bu  sekilde
belirtilmelidir.

Yogun bakim alanina iliskin 6zgiin deneysel ve klinik
arastirmalari, olgu sunumlarini, yayin kurulu karari
ile istenmis derlemeleri, editdryal yorumlari, editore
mektuplari ve ulusal yogun bakim kongrelerinde sunulan
bildiri dzetlerini yayimlar. Dergide yayinlanacak yazilarin
secimine temel teskil eden hakem heyeti, dergide belirtilen
danismanlar ve gerekirse yurt ici/disi otérler arasindan
segilir.

Tirkge yazilarda Tirk Dil Kurumu'nun Tiirkge Sozligu ve
Yazim Kilavuzu temel alinmalidir.

Yazilarin Gonderilmesi

Turk Yogun Bakim Dergisi makale bagvuru icreti ve ya
makale islem icreti uygulamamaktadir.

Yazilar sadece online olarak kabul edilmektedir. Yazarlarin
makale gonderebilmesi igin web sayfasina (http://www.
journalagent.com/tybdd/) kayit olup sifre almalari gereklidir.
Bu sistem online yazi génderilmesine ve degerlendiriimesine
olanak tanimaktadir.

Makale génderimi yapilirken sorumlu yazarin ORCID (Open
Researcher and Contributor ID) numarasi belirtilmelidir.
http://orcid.org adresinden iicretsiz olarak kayit olusturabilir.

Bu sistem ile toplanan makaleler International Committee of
Medical Journal Editors (ICMJE), Index Medicus (Medline/
PubMed) ve Ulakbim-Tiirk Tip Dizini kurallarina uygun olarak
sisteme alinmakta ve arsivienmektedir.

Yayina kabul edilmeyen yazilar, sanatsal resimler harig
geriye yollanmaz.

Editdr veya yardimeilar tarafindan, etik kurul onayr alinmasi
zorunlulugu olan klinik arastirmalarda onay belgesi (etik
onay numarasi ile birlikte), talep edilmektedir. Yazilarin
iceriinden ve kaynaklarin  dogrulugundan  yazarlar
sorumludur.

Yazarlar, gonderdikleri calismanin  bagka bir dergide
yayinlanmadigi ve/veya yayinlanmak (izere incelemede
olmadigi konusunda garanti vermelidir. Daha 6nceki bilimsel
toplantilarda 200 kelimeyi gegmeyen dzet sunumlarinin
yayinlari, durumu belirtilmek kogulu ile kabul edilebilir. Tim

YAZARLARA BILGI

otdrler bilimsel katki ve sorumluluklarini bildiren toplu imza
ile yayina katiimalidirlar.

Hastalar mahremiyet hakkina sahiptirler. Belirleyici bilgiler,
hasta isimleri ve fotograflar, bilimsel olarak gerekli olmayan
durumlarda ve hasta (ebeveyn veya koruyucu) tarafindan
yayinlanmasina vyazili olarak bilgilendirilmis bir onay
verilmedigi stirece yayinlanmamalidir.

Bu amacla, bilgilendirilmis onay, hastanin yayinlanacak
belirli bir taslagi gormesini gerektirir. Eger gerekli degilse
hastanin belirleyici detaylari yayinlanmayabilir. Tam  bir
gizliligi yakalamak oldukg¢a zordur ancak eger bir siiphe
varsa, bilgilendirilmis onay alinmalidir. Ornegin, hasta
fotograflarinda g6z bdlgesini maskelemek, yetersiz bir
gizlilik saglanmasidir.

Yazarlar, takip edilen standartlarin, insan deneylerinden
sorumlu komitenin (kurumsal ve ulusal) etik standartlarina
ve 2013'de gozden gegirilmis 1964 Helsinki Beyannamesine
uygun oldugunu belirtmelidirler. Deney hayvani ile olan
calismalarda, yazarlar takip edilen standartlarin hayvan
haklarina (laboratuvar hayvanlarinin bakim ve kullanimi igin
rehber www.nap.edu/catalog/5140.html) uygun oldugunu ve
hayvan etik komitesinin onayini aldiklarini belirtmelidirler.
Etik kurul onayi ve bilgilendirilmis onam formu alindig
arastirmanin “Gereg ve Yontem” boltimiinde belirtiimelidir.

Yazilarin bilimsel ve etik sorumluluklari yazarlara, telif hakki
ise Turk Yogun Bakim Dergisi'ne aittir. Yazilarin igeriginden
ve kaynaklarin dogrulugundan yazarlar sorumludur. Yazarlar,
yayin haklarinin devredildigini belirten onay belgesini (Yayin
Haklari Devir Formu) yazilari ile birlikte gdndermelidirler.
Bu belgenin tiim yazarlar tarafindan imzalanarak dergiye
gonderilmesi ile birlikte yazarlar, gonderdikleri calismanin
baska bir dergide yayinlanmadigi ve/veya yayinlanmak tizere
incelemede olmadigi konusunda garanti vermis, bilimsel katki
ve sorumluluklarini beyan etmis sayilirlar.

Makale Degerlendirmesi

Dergiye yayimlanmak izere gonderilen tim vyazilar
‘iThenticate’ programi ile taranarak intihal kontroliinden
gecmektedir. Intihal taramasi sonucuna gére yazilar red ya
da iade edilebilir.

Tim yazilar, editor ve ilgili editor yardimcilari ile en az iki
danigman hakem tarafindan incelenir. Yazarlar, yayina kabul
edilen yazilarda, metinde temel degisiklik yapmamak kaydi
ile editor ve yardimcilarinin diizeltme yapmalarini kabul
etmis olmalidirlar.

Makalelerin formati Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http://www.icmje.org/) kurallarina
gore diizenlenmelidir.

A-IV

TURK YOGUN

BAKIM

DERGISI

incelemeye sunulan arastirmada olasi bir bilimsel hata,
etik ihlal stiphesi veya iddiasiyla karsilasilirsa, bu dergi
verilen yaziyl destek kuruluglarin veya diger yetkililerin
sorusturmasina sunma hakkini sakli tutar. Bu dergi sorunun
diizgiin bicimde takip edilmesi sorumlulugunu kabul eder
ancak gercek sorusturmayl veya hatalar hakkinda karar
verme yetkisini Uistlenmez.

Yayin Politikasi ve Makale Yazim Kurallari asagida belirtilen
maddeler “Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical
Journals (ICMJE Recommendations)” (2016, http://www.
icmje.org/) temel alinarak hazirlanmistir.

Arastirma makalelerinin hazirligi, sistematik derleme, meta-
analizleri ve sunumu ise uluslararasi kilavuzlara uygun
olmalidir.

Randomize calismalar icin; CONSORT (Moher D, Schultz
KF, Altman D, for the CONSORT Group. The CONSORT
statement revised recommendations for improving
the quality of reports of parallel group randomized
trials. JAMA 2001; 285:1987-91) (http://www.consort-
statement.org/).

Sistematik derleme ve meta-analizlerin raporlamalar igin;
PRISMA [Moher D, Liberati A, Tetzlaff J, Altman DG, The
PRISMA Group. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS
Med 2009; 6(7): e1000097] (http://www.prisma-statement.
org/).

Tanisal degerli calismalar igin; STARD (Bossuyt PM, Reitsma
JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM, et al, for
the STARD Group. Towards complete and accurate reporting
of studies of diagnostic accuracy: the STARD initiative. Ann
Intern Med 2003;138:40-4) (http://www.stard-statement.
org/).

Gozlemsel calismalar igin; STROBE (http://www.strobe-
statement.org/).

Meta-analizleri ve gozlemsel calismalarin  sistematik
derlemeleri igin; MOOSE [Stroup DF, Berlin JA, Morton
SC, et al. Meta-analysis of observational studies in
epidemiology: a proposal for reporting “Meta-analysis of
observational Studies in Epidemiology” (MOOSE) group.
JAMA 2000; 283: 2008-12].

YAZI CESITLERI

0Ozgiin Arastirmalar

Yazmln tlimtiniin 5000 kelimeden az olmasi gerekmektedir.
Ik sayfa hari¢ tim yazilarin sag Ust koselerinde sayfa

numaralari bulunmalidir. Yazida, konunun anlasiimasinda
gerekli olan sayida ve igerikte tablo ve sekil bulunmalidir.
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Baslik sayfasi, kaynaklar, sekiller ve tablolar ile ilgili kurallar
bu dergide basilan tiim yayin tiirleri icin gegerlidir.

1) Baslik Sayfasi (Sayfa 1)

Yazi bashiginin, yazar{lar)in bilgilerinin, anahtar kelimelerin
ve kisa basliklarin yer aldigi ilk sayfadir.

Tiirke yazilarda, yazinin ingilizce bagligi da mutlaka yer
almalidir; yabanci dildeki yayinlarda ise yazinin Tiirkge
bagligi da bulunmalidir.

Tiirkce ve Ingilizce anahtar sozciikler ve kisa baslik da baslik
sayfasinda yer almalidir.

Yazarlarinisimleri, hangi kurumda calistiklari ve agik adresleri
belirtilmelidir. Yazismalarin yapilacadi yazarin adresi de
ayrica aclk olarak belirtilmelidir. Yazarlarla iletisimde
oncelikle e-posta adresi kullanilacagindan, yazigmalarin
yapilacagi yazara ait e-posta adresi belirtilmelidir. Buna ek
olarak telefon ve faks numaralari da bildirilmelidir.

Calisma herhangi bir bilimsel toplantida énceden bildirilen
kosullarda teblig edilmis ya da ozeti yayinlanmis ise bu
sayfada konu ile ilgili agiklama yapilmalidir.

Yine bu sayfada, dergiye gdnderilen yazi ile ilgili herhangi
bir kurulusun destegi saglanmigsa belirtiimelidir.

2) Ozet (Sayfa 2)

ikinci sayfada yazinin Tiirke ve ingilizce 6zetleri (her biri
icin en fazla 200 sdzciik) ile anahtar sozctikler belirtilmelidir.

Ozet bolimi; Amac, Gere¢ ve Yontem, Bulgular, Sonug
seklinde alt basliklarla diizenlenir. Derleme, olgu sunumu
ve egitim yazilarinda dzet boltimi alt bagliklara ayrilmaz.
Bunlarda @zet bélimd, 200 kelimeyi gecmeyecek sekilde
amaglar, bulgular ve sonug ctimlelerini icermelidir.

Ozet boliminde kaynaklar ~gosteriimemelidir.  Ozet
bolimiinde kisaltmalardan miimkiin oldugunca
kacimilmalidir. ~ Yapilacak  kisaltmalar ~ metindekilerden

bagimsiz olarak ele alinmalidir.

3) Metin (Ozetin uzunluguna gore Sayfa 3 veya 4'den
baslayarak)

Metinde ana basliklar sunlardir: Giris, Gereg ve Yéntem,
Bulgular, Tartigma.

Giris bolimd, calismanin mantigi ve konunun gegmisi
ile ilgili bilgiler igermelidir. Calismanin sonuglari giris
béliminde tartisiimamalidir.

Gereg ve Yontem bélim, calismanin tekrar edilebilmesi igin
yeterli ayrintilar igermelidir. Kullanilan istatistik yéntemler
acik olarak belirtilmelidir.

YAZARLARA BILGI

Bulgular boltimi de calismanin tekrar edilebilmesine
yetecek ayrintilari icermelidir.

Tartisma bélimiinde, elde edilen bulgularin dogru ve
ayrintili bir yorumu verilmelidir. Bu bélimde kullanilacak
literatlrtin, yazarlarin bulgular ile direkt iligkili olmasina
dikkat edilmelidir.

Tesekkiir miimkiin oldugunca kisa tutulmalidir. Her tirlii
cikar catismasi, finansal destek, bagis ve diger editdryal
(istatistik analiz, Ingilizce/Tiirkge degerlendirme) ve/veya
teknik yardim var ise metnin sonunda sunulmalidir.

Metinde fazla kisaltma kullanmaktan kaginilmalidir. Ttim
kisaltilacak terimler metinde ilk gectigi yerde parantez
icinde belirtimelidir. Ozette ve metinde yapilan kisaltmalar
birbirinden bagimsiz olarak ele alinmalidir. Ozet bélimiinde
kisaltmasi yapilan kelimeler, metinde ilk gegtigi yerde tekrar
uzun sekilleri ile yazilip kisaltilmalidirlar.

4) Kaynaklar
Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar metinde gegis sirasina gore numaralandiriimalidir.
Kullanilan kaynaklar metinde parantez iginde belirtilmelidir.

Kisisel gbrismeler, yayinlanmamis veriler ve heniiz
yayinlanmamis ¢alismalar bu bélimde degil, metin icinde
su sekilde verilmelidir: [isim(ler), yayinlanmamisg veri, 19...].

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya
yazilmalidir. Altidan fazla yazarin yer aldigi kaynaklarda 6.
isimden sonraki yazarlar icin “et al” (“ve ark”) kisaltmasi
kullanilmalidir. ~ Dergi isimlerinin  kisaltmalari  Index
Medicus'taki stile uygun olarak yapilir. Tim referanslar
Vancouver sistemine gore asagidaki sekilde yaziimalidir.

a) Standart Makale: Intiso D, Santilli V, Grasso MG, Rossi R,
Caruso |. Rehabilitation of walking with electromyographic
biofeedback in foot-drop after stroke. Stroke 1994;25:1189-92.

b) Kitap: Getzen TE. Health economics: fundamentals of
funds. New York: John Wiley & Sons; 1997.

¢) Kitap Bolum: Porter RJ, Meldrum BS. Antiepileptic drugs.
In: Katzung BG, editor. Basic and clinical pharmacology. 6th
ed. Norwalk, CN: Appleton and Lange; 1995. p. 361-80.

Birden fazla editor varsa: editors.

d) Toplantida Sunulan Makale: Bengtsson S, Solheim BG.
Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P. Piemme TE,
Reinhoff O, editors. MEDINFO 92. Proceedings of the 7th
World Congress on Medical Informatics; 1992 Sep 6-10;
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Geneva, Switzerland. Amsterdam: North-Holland; 1992. p.
1561-5.

e) Elektronik Formatta Makale: Morse SS. Factors in the
emergence of infectious disease. Emerg Infect Dis [serial
online] 1995 1(1):[24 screens]. Available from:s URL:http://
www/cdc/gov/ncidoc/EID/eid.htm. Accessed December 25,
1999.

f) Tez: Kaplan SI. Post-hospital home health care: the elderly
access and utilization (thesis). St. Louis (MO): Washington
Univ; 1995.

5) Tablolar, Grafikler, Sekiller, Resimler

Tum tablolar, grafikler veya sekiller ayr bir kagida
basilmalidir. Her birine metinde gecis sirasina gore
numara verilmeli ve kisa birer baglik yazilmalidir. Kullanilan
kisaltmalar alt kisimda mutlaka agiklanmalidir. Ozellikle
tablolar metni aciklayici ve kolay anlasilir hale getirme
amaci ile hazirlanmali ve metnin tekrari olmamalidir.
Baska bir yayindan alinti yapiliyorsa yazili baski izni birlikte
yollanmalidir. Fotograflar parlak kagida basilmalidir. Gizimler
profesyonellerce yapilmali ve gri renkler kullanilmamalidir.
0Ozel Boliimler

1) Derlemeler: Dergiye derlemeler editorler kurulu daveti
ile kabul edilmektedir. Derginin ilgi alanina giren derlemeler
editdrlerce degerlendirilir.

2) Olgu Sunumlar: Nadir goriilen ve 6nemli klinik
deneyimler sunulmalidir. Girig, olgu ve tartisma boltmlerini
icerir.

3) Editore Mektuplar: Bu dergide yayinlanmig makaleler
hakkinda  yapilan  degerlendirme  vyazilandir.  Editér
gonderilmis mektuplara yanit isteyebilir. Metnin bélimleri
yoktur.

Yazisma Adresi

Tum yazismalar dergi editérligtiniin asagida bulunan posta
veya e-posta adresine yapilabilir.

Tirk Yogun Bakim Dernegi

Adres: Inénii Cad. Istk Apt. No: 53 Kat: 4, 34437 Istanbul, Tirkiye

Tel.: +90 212292 92 70

Faks: +90 212292 92 71

Web sayfasi: www.yogunbakimderg.com

E-posta: dergi@yogunbakim.org.tr
info@yogunbakim.org.tr
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INSTRUCTIONS TO AUTHORS

Turkish Journal of Intensive Care is the periodical of
the Turkish Society of Intensive Care. The journal is an
independent, peer-reviewed international, published
quarterly in April, August, December.

Submitted manuscripts to Turkish Journal of Intensive
Care are subjected for double-blind peer-review.
The journal publishes articles in Turkish and English
languages.

The abbreviation of the Turkish Journal of Intensive Care
is “Turk J Intensive Care”. It should be denoted as it when
referenced.

It publishes original experimental and clinical researches,
case reports, invited reviews, editorial comments, letters
to editor on topics related to intensive care, and poster
abstracts presented in national intensive care congresses/
meetings. The scientific board guiding the selection of the
papers to be published in the journal consists of elected
experts of the journal and if necessary, selected from
national and international authorities.

Turkish Language Institution dictionary and orthography
guide should be taken as basic for literary language for
Turkish manuscripts.

Submission of Manuscripts

Turkish Journal of Intensive Care does not charge any article
submission or processing charges.

Manuscripts can only be submitted electronically through
the web site http://www.journalagent.com/tybdd/ after
creating an account. This system allows online submission
and review.

The ORCID (Open Researcher and Contributor ID) number
of the correspondence author should be provided while
sending the manuscript. A free registration can be done at
http://orcid.org

The manuscripts are archived according to International
Committee of Medical Journal Editors (ICMJE), Index
Medicus (Medline/PubMed) and Ulakbim-Turkish Medicine
Index rules. Rejected manuscripts, except artwork are not
returned.

In clinical trials in which the approval ethics committee is
prerequisite, the certificate of approval (including approval
number) will be requested by the editor/assistant editors.

The authors should guarantee that their manuscript has not
been published and/or is under consideration for publication
in any other periodical. Only those data presented at
scientific meetings in form of abstracts that does not
exceed 200 words could be accepted for consideration if
notification of the scientific conference is made. The signed
statement of scientific contributions and responsibilities
of all authors, and statement on the absence of conflict of

interests are required.

Patients have a right to privacy. Identifying information,
including the patients’ names should not be published
in written descriptions, and photographs, unless the
information is scientifically essential and the patient (or
parent or guardian) gives written informed consent for
publication.

Identifying the patient details should be omitted if they are
not essential. Complete anonymity is difficult to achieve,
however, informed consent should be obtained if there is
any doubt. For example, covering eyes with a band in the
photographs is not sufficient to ensure confidentiality.

Authors should indicate in manuscript that the procedures
followed were in accordance with the ethical standards
of the responsible committee on human experimentation
(institutional and national) and with the Helsinki Declaration
of 1964, revised 2013. In experimental animal studies the
authors should indicate that the procedures followed were
in accordance with animal rights (Guide for the care and
use of laboratory animals. www.nap.edu/catalog/5140.
html) and obtain animal ethics committee approval. The
approval of the ethics committee and the fact that informed
consent was given by the patients should be indicated in the
Materials and Methods section.

The scientific and ethical liability of the manuscripts
belongs to the authars and the copyright of the manuscripts
belongs to the Turkish Journal of Intensive Care. Authors
are responsible for the contents of the manuscript and
accuracy of the references. All manuscripts submitted for
publication must be accompanied by the Copyright Transfer
Form [copyright transfer]. Once this form, signed by all the
authors, has been submitted, it is understood that neither
the manuscript nor the data it contains have been submitted
elsewhere or previously published and authors declare the
statement of scientific contributions and responsibilities of
all authors.

The Review Process

All' manuscripts submitted to the Turkish Journal of
Intensive Care are screened for plagiarism using the
‘iThenticate” software. Results indicating plagiarism may
result in manuscripts being returned or rejected.

All manuscripts are reviewed by editor, related associate
editor and at least two experts/referees. The authors of the
accepted manuscript for publication should be in consent
of that the editor and the associate editors can make
corrections without changing the main text of the paper.
Manuscripts format should be in accordance with Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication
(available at http://www.icmje.org/)

A-VI

In case of any suspicion or claim regarding scientific
shortcomings or ethical infringement, the Journal reserves
the right to submit the manuscript to the supporting
institutions or other authorities for investigation. The
Journal accepts the responsibility of initiating action
but does not undertake any responsibility for an actual
investigation or any power of decision.

The Editorial Policies and General Guidelines for
manuscript preparation specified below are based on
“Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” by the International Committee of
Medical Journal Editors (2016, archived at http://www.
icmje.org/).

Preparation of research articles, systematic reviews
and meta-analyses must comply with study design
guidelines:

CONSORT statement for randomized controlled trials
(Moher D, Schultz KF, Altman D, for the CONSORT Group.
The CONSORT statement revised recommendations
for improving the quality of reports of parallel group
randomized trials. JAMA 2001; 285: 1987-91) (http://www.
consort-statement.org/);

PRISMA statement of preferred reporting items for
systematic reviews and meta-analyses (Moher D, Liberati
A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med 2009; 6(7):
£1000097.) (http://www.prisma-statement.org/);

STARD checklist for the reporting of studies of diagnostic
accuracy (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis
CA, Glasziou PP, Irwig LM, et al., for the STARD Group.
Towards complete and accurate reporting of studies of
diagnostic accuracy: the STARD initiative. Ann Intern
Med 2003;138:40-4.)  (http://www.stard-statement.
org/);

STROBE statement, a checklist of items that should be
included in reports of observational studies (http://www.
strobe-statement.org/);

MOQSE guidelines for meta-analysis and systemic reviews
of observational studies (Stroup DF, Berlin JA, Morton SC, et
al. Meta-analysis of observational studies in epidemiology:
a proposal for reporting Meta-analysis of observational
Studies in Epidemiology (MOOSE) group. JAMA 2000; 283:
2008-12).

MANUSCRIPT TYPES
Original Researches

Manuscript should not exceed 5000 words. All pages of
manuscript should be numbered at right top corner except
the title page. In order to be comprehensible, papers should
include sufficient number of tables and figures.
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INSTRUCTIONS TO AUTHORS

The style for title page, references, figures and tables
should be unique for all kind of articles published in this
journal.

1) Title Page (Page 1)

This page should include the titles of the manuscript,
knowledge about author(s), key words and running titles.

English title should take place for every article in the title
page. Likely, Turkish title should be mentioned for articles
in foreign language.

Turkish and English key words and running titles should also
be included in the title page.

The names and full postal addresses (including
institutions addresses) of authors and the author to whom
correspondence is to be addressed should be indicated
separately. Especially as e-mail addresses will be used for
communication, e-mail address of the corresponding author
should be stated. In addition, telephone and fax numbers
must be notified.

If the content of the paper has been presented before, the
time and place of the conference should be denoted.

If there are any grants and other financial supports by any
institutions or firms for the study, information must be
provided by the authors.

2) Summary (Page 2)

In the second page, Turkish and English summaries of the
manuscript (maximum 200 words for each), and the key
words should take place.

The summary consists of the following sections separately:
Objective, Materials and Methods, Results, Conclusion.
Separate sections are not used in the summaries for the
review articles, case reports and educational articles. For
these articles, the summaries should not exceed 200 words
and briefly present the scope and aims of the study, describe
the salient findings and give the conclusions.

The references should not be cited in the summary section. As
far as possible, use of abbreviations are to be avoided. If any
abbreviations are used, they must be taken into consideration
independently of the abbreviations used in the text.

3) Text (According to the length of the summaries
Page 3 or 4 and etc.)

The typical main headings of the text are as follows:
Introduction, Materials and Methods, Results, Discussion.

The introduction, part should include the rationale for
investigation and the background of the present study.
Results of the present study should not be discussed in
introduction part. Materials and methods section should be
presented in sufficient detail to permit the repetition of the

work. The statistical tests used should be stated.

Results should also be given in detail to allow the
reproduction of the study.

Discussion section should provide a thorough interpretation
of the results. It is recommended that citations should
be restricted to those which relate to the findings of the
authors.

Acknowledgements should be as brief as possible. Any
technical or financial support or editorial contributions
(statistical analysis, English/Turkish evaluation) towards
the study should appear at the end of the article.

The excessive use of abbreviations is to be avoided.
All abbreviations should be defined when first used by
placing them in brackets after the full term. Abbreviations
made in the abstract and text are separately taken into
consideration. Abbreviations of the full terms that are made
in the abstract must be re-abbreviated after the same full
term in the text.

4) References

Accuracy of reference data is the author's responsibility.
References should be numbered according to the
consecutive citation in the text. References should be
indicated by parenthesis in the text.

Personal communications, unpublished observations,
and submitted manuscripts must be cited in the text as
“(name(s), unpublished data, 19...)".

The reference list should be typed on a separate page at the
end of the manuscript and if there are more than 6 authors,
the rest should be written as ‘et al' or ‘ve ark.” Journal
titles should be abbreviated according to the style used
in the Index Medicus. All the references should be written
according to the Vancouver system as follows:

a) Standard Journal Article: Intiso D, Santilli V, Grasso
MG, Rossi R, Caruso I. Rehabilitation of walking with
electromyographic biofeedback in foot-drop after stroke.
Stroke 1994;25:1189-92.

b) Book: Getzen TE. Health economics: fundamentals of
funds. New York: John Wiley & Sons; 1997.

c) Chapter of a Book: Porter RJ, Meldrum BS. Antiepileptic
drugs. In: Katzung BG, editor. Basic and clinical
pharmacology, 6th ed. Norwalk, CN: Appleton and Lange;
1995. p. 361-80.

If more than one editor: editors.

d) Conference Papers: Bengtsson S, Solheim BG.
Enforcement of data protection, privacy and security in
medical informatics. In: Lun KC, Degoulet P. Piemme TE,
Reinhoff O, editors. MEDINFO 92. Proceedings of the 7th
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World Congress on Medical Informatics; 1992 Sep 6-10;
Geneva, Switzerland. Amsterdam: North-Holland; 1992. p.
1561-5.

e) Journal on the Internet (e-Publishing): Morse SS. Factors
in the emergence of infectious disease. Emerg Infect Dis
[serial online] 1995 1(1):[24 screens). Available from:s
URL: http://www/cdc/gov/ncidoc/EID/eid.htm. Accessed
December 25, 1999.

f) Thesis: Kaplan SI. Post-hospital home health care: the
elderly access and utilization (thesis). St. Louis (MO):
Washington Univ; 1995.

5) Tables, Graphics, Figures, and Pictures

All tables, graphics or figures should be presented on a
separate sheet. All should be numbered consecutively
and a brief descriptive caption should be given. Used
abbreviations should be explained further in the figure's
legend. Especially, the text of tables should be easily
understandable and should not repeat the data of the main
text. Illustrations that already published are acceptable
if supplied by permission of authors for publication.
Photographs should be printed on glossy paper. Figures
should be done professionally and no gray colors be used.

Special Parts

1) Reviews: The reviews within the scope of the journal
will be taken into consideration by the editors; also the
editors may solicit a review related with the scope of the
journal from any authorized person in the field.

2) Case Reports: Case reports should present important
and unique clinical experience. It consists of the following
parts: Introduction, case, discussion.

3) Letters to the Editor: Views about articles published
in this journal. The editor invites responses to letters as
appropriate. Letters may be shortened or edited. There are
no separate sections in the text.

Address for Correspondence

All correspondences can be done to the following postal
address or to the following e-mail address, where the
journal editorial resides:

Tirk Yogun Bakim Dernegi
Address: inénii Cad. Istk Apt. No: 53 Kat: 4, 34437 Istanbul, Turkey
Phone: +90 212 292 92 70
Fax: +90 212 292 92 71
Web page: www.yogunbakimderg.com
E-mail: dergi@yogunbakim.org.tr
info@yogunbakim.org.tr
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o N Perioperative Care of Patients After Orthotopic Liver
Nedim Cekmen

Transplantation

Ortotopik Karaciger Transplantasyonu Hastalarinda
Perioperatif Yonetim

0Z Giinimuizde ortotopik karaciger transplantasyonu (OKT) karaciger yetmezligi hastalarinda en
kesin tedavi seklidir. OKT sonrasi postoperatif erken dénemde hemodinaminin stabillesmesi,
mekanik ventilasyon destegi ve dogru weaning ile oksijenizasyonun saglanmasi, renal fonksiyonlarin
korunmasi, hemostazin saglanmasi temel hedeflerimiz olmalidir. Tecribeli bir yogun bakim ekibi
ile gelisebilecek komplikasyonlarin erken tani ve tedavisi greft fonksiyonlari ve sagkalim acisindan
o6nemlidir. Bu derlemede giincel literatlir dogrultusunda OKT hastalarinda perioperatif yogun bakim
yonetiminden bahsedildi.

Anahtar Kelimeler: Ortotopik karaciger trnsplantasyonu, postoperatif yogun bakim, postoperatif
komplikasyonlar
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tarafindan yaymlanmigtir.

Melis Dulgeroglu, Nedim Cekmen

Glven Hastanesi, Anesteziyoloji ve Reanimasyon
Klinigi, Ankara, Trkiye ABSTRACT Nowadays, orthotopic liver transplantation (OLT) is the most definitive treatment in
patients with end stage liver failure. In the early postoperative period after OCT, hemodynamic
stabilization, maintenance of oxygenation with mechanical ventilation and weaning, preservation of
renal functions and providing hemostasis should be our main targets. Early diagnosis and treatment
of complications with an experienced intensive care team is important for graft function and
survival. In this review, perioperative intensive care management of OLT patients was discussed
according to current literature.

Keywords: Orthotopic liver transplantation, postoperative intensive care, postoperative

complications

Dr. Melis Dilgeroglu (=),

Glven Hastanesi, Anesteziyoloji ve Reanimasyon
Klinigi, Ankara, TUrkiye

E-posta : melisturker@yahoo.com

Tel. :+90 533 328 28 64

ORCID ID : orcid.org/0000-0001-7513-6007

sistemler Uzerine etkilerinin arastiriimasi ve eslik eden
komorbid durumlarin tanimlanmasi 6nemlidir (Sekil 1)
(5,6). Kronik karaciger yetmezligi olan hastalarin ChildPugh
siniflamasi, Model for Endstage Liver Disease (MELD)
skorlamasi, King's College kriterleri kullanilarak hastalarin
aciliyet durumlari ve cerrahi sonrasi prognozlari tanimlanabilir
(Tablo 1, 2) (7,8). Acute Liver Failure Early Dynamic model ise
erken dénemdeki degiskenleri kullanarak hastalarin prognozu
hakkinda bilgi veren bir diger skorlama yontemidir (Tablo 3)
(9). Aliciya ait ¢oklu komorbid durumlar, Acute Physiology
and Chronic Health Evaluation ve MELD skorlarinin yiksek
olusu, acil nakil ihtiyaci, uzamis cerrahi ve klemp streleri,
transflizyon ihtiyaci, preoperatif yogun bakim ve entiibasyon
ihtiyaci olmasi gibi risk faktérlerinin varligi erken dénem

Giris

Ortotopik karaciger transplantasyonu (OKT) akut
karaciger yetmezligi, viral hepatitler, alkolik siroz, karaciger
maligniteleri ve pek ¢cok metabolik hastaligin kesin tedavi
yontemidir (1,2). llk kez 1963 yilinda gerceklestirilmis olup
glnUimuizde perioperatif ve postoperatif yogun bakim
yonetimindeki gelismeler ile sagkalimda yUksek oranda
artis saglanmistir (3,4). Deneyimli yogun bakim ekipleri
tarafindan gergeklestirilecek etkili yogun bakim yonetimi
ile greft fonksiyonlarinda artis, morbidite ve mortalitede
azalma saglanabilir. Hemodinamik stabilizasyon, mekanik
ventilasyon, basarili weaning, gelisebilecek komplikasyonlarin
erken tani ve tedavisi OKT sonrasi erken dénem yogun bakim

yonetiminde énemli yer tutmaktadir.
Preoperatif Degerlendirme

Hastalarin preoperatif degerlendirilmesinde karaciger
yetmezligi etiyolojisinin ve derecesinin belirlenmesi, diger
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postoperatif komplikasyonlarda artisa neden olur (1,10-12).
Transplantasyon karari alinan hastalarin kardiyovaskiiler,
pulmoner, renal, gastrointestinal, hematolojik, metabolik ve
norolojik olarak degerlendirilmeleri, ileri tetkik ve taniya yonelik
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Sekil 1. Akut karaciger yetmezliginin klinik 6zellikleri (6)

GIS: Gastrointestinal sistem, RAAS: Reninanjiyotensinaldosteron sistemi, KAH:

Koroner arter hastaligi, ARDS: Akut solunumsal distres sendromu

Tablo 1. Child-Pugh siniflamasi

testlerin planlanmasi perioperatif komplikasyonlarin gelisiminin
onlenmesi ve yonetiminde dnemli yer tutar (Sekil 2) (13).

Kardiyovaskiiler Sistem

OKT hastalarinda postoperatif mortalitenin (%7-21) en sik
Uclncl nedeni kardiyovaskuler komplikasyonlardir (14,15).
Sirotik kardiyomiyopati (KMP) ve hiperdinamik dolasim (HD)
en sik karsilasilan kardiyovaskuler komplikasyonlardir.

Sirotik KMP strese karsi inotropik ve kronotropik
cevapta yanitsizlik, sistolik ve diyastolik disfonksiyon ve
elektrofizyolojik anormallikler ile karakterizedir (Tablo 4) (15-
17).

Sirotik KMP'nin patofizyolojisinden sorumlu mekanizmalar
(16);

- Nitrik oksit (NO) ve endokanabinoidlere bagli HD ve
negatif kronotropi,

- Vazodilatér bir ajan olarak bilinen karbonmonoksite bagli
negatif inotropik etki,

- B1/B2 reseptorlerdeki down regullasyon,

- B3 reseptorlerde katekolaminlere karsi negatif inotropik
etki,

- Kalp kasi htcrelerinin  membranlari arasindaki
gecirgenligin bozulmasi sonucu anormal biyokimyasal ve
biyofiziksel fonksiyondur.

Tablo 3. ALFED modeli
3 giinliik degiskenler Skor
HE, gegici veya evre >2 2

INR, gecici veya =5

Arter amonyak diizeyi, gecici veya =123 pmol/L

= N =

Serum bilirubin gegici veya >15 mg/dL

HE: Hepatik ensefalopati, INR: International normalized ratio

1 2 3
Asit Yok Orta derece | Masif
Bilirubin (mg/dL) <2,0 2,0-3,0 >3,0
Albiimin (g/dL) >3,5 2,8-3,5 <2,8
PTZ (sn) <4.0 4,0-6,0 >6,0
INR <1,7 1,7-2,2 >2,2
Ensefalopati Yok Evre 1-2 I(Ec;/ll;zsgﬁ)
e[St o
Child A 5-6 %100 %85
ChildB 7-9 %81 %57
Child C 10-15 %45 %35

PTZ: Protorombin zamani, INR: International normalized ratio

Tablo 2. MELD skorlamasi

MELD-=3,8*log, [serum bilirubin (mg/

dL)] + 11,2*log (INR) + 9,6*log e [serum kreatinin (mg/dL)] + 6,4
MELD skoru Mortalite (%)

<9 2

10-19 5

20-29 20

30-39 50

>40 70

Preoperatif Degerlendirme

KC disfonksiyonunun o Diger sistemlerin
fish i Riskli hastayi it
tipi/derecesini belirlemek etkisini

belirlemek degerlendirmek

Preop.
degerlendirme

Dogru Koruyucu ve dnleyici
Cerrahi teknik Y y

monitérizasyon/anestezi

snetimi stratejileri uygulamak
yonetimi

Sekil 2. Preoperatif degerlendirme (13)
KC: Karaciger
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Siroz hastalarinda bir diger kardiyovaskuler sorun HD'dir.
Kalp hizi, kalp debisi ve sistemik vaskdler direncte (SVD) artis
ve arteriyel kan basincinda azalma ile karakterizedir (18-20).
Arteriyel splanknik vazodilatasyon pulmoner hipertansiyon
(PH) ve HD olusumundan sorumlu temel mekanizmalardan
biridir. NO siroz hastalarinda sistemik ve splanknik dolasimdaki
bilinen en potent vazodilatdr ajandir. Intrahepatik dolasimda
NO azalir ve vazokonstriksiyon (endotelin, anjiyotensin-2)
etki olusur. Endotel disfonksiyonuna baglh siklooksijenaz1
UrGnd olan prostanoidlerin olusumu ile intrahepatik vaskuler
direnc artar; PH ve portosistemik sant olusur. Dolasimda NO
basta olmak Uzere arasidonik asit metabolitleri, kalsitonin gen
iliskili peptit ve diger vazodilator ajanlar artar (16,20). Sonug
etki olarak SVD azalir; bu azalma erken dénemde kalp debisi
ve kalp hizindaki artis ile karsilanir (19). Sentetik vazopressin
analogu olan terlipressin, splanknik alanda vazokonstriksiyon
yapar ve bu alandaki arteriyel kan volimUnu etkin bir sekilde
degistirir. lleri evre siroz hastalarinda HD kompanzasyonda
yetersiz kalir. Santral arteriyel kan volimunde (beyin, bobrek,
kalp, akcigerler) meydana gelen azalma ile sempatik sinir
sistemi, reninanjiyotensinaldosteron sistemi (RAAS) ve
vazopressin salinimi aktive olur (Sekil 3) (19). HD arteriyel

Tablo 4. Sirotik kardiyomiyopati tanimi ve tanimlama kriterleri
(12,17)

Patofizyolojik nedenler

Strese karsi bozulmus sistolik kasilma yaniti
Dinlenim aninda diyastolik disfonksiyon
Kardiyopulmoner hastalik bulgusu olmamasi

Sistolik disfonksiyon
Dinlenimde EF <%55
Egzersiz, volim yikleme, farmakolojik uyarima yanitsizlik

Diyastolik disfonksiyon

Erken/ge¢ diyastolik dolum velosite orani <1,0
Uzamis mitral gevseme zamani (>200 ms)
izovoliimetrik gevseme zamaninda uzama (>80 ms)

Destekleyici kriterler

Elektrofizyolojik bozukluklar

- Strese karsi bozulmus kasilma yaniti

- Elektromekanik senkronizasyon bozuklugu
- Uzamis QTc suresi

Kalp bosluklarinda degisiklikler

pro-BNP ve BNP artisl

Troponin-1 artisl

BNP: Beyin natriliretik peptit, EF: Ejeksiyon fraksiyonu
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hipotansiyon, genis nabiz basinci, tasikardi, ekstremitelerde
sicaklik artisl, palmar eritem ile klinige yansir (19).
Transplantasyon &ncesi hastalarin detayl kardiyak
oykulerinin alinmasi, fizik muayenelerinin yapilmasi ve
gerekirse ileri kardiyak analiz ile kardiyak durumlarinin
degerlendiriimesi, etkili perioperatif hasta yonetimi saglayarak
sagkalimi olumlu etkiler (Sekil 4). Hastalarin timu preoperatif
transtorasik ekokardiyografi (TTE) ile degerlendirilmelidir.
Kardiyak risk faktorleri olan [iskemi, ileri kalp hastalig,
atriyel fibrilasyon (AF) vb.] hastalara transézefageal
ekokardiyografi (TOE) yapiimalidir. Kardiyak risk faktérleri
[diyabet, hipertansiyon, >50 vyas, hiperkolesterolemi,
periferik damar hastaligi non-alkolik steatohepatitis, vb.]
oldugu bilinen hastalarin stres test (egzersiz, dobutamin) ile
degerlendirilmesi gerekir. Dobutamin stres testi uygunsuz

siroz
Portal hipertansiyon
Sistemikve hiperdinamik .
"

Vazodilatorlerde artiy

555, RAAS, AVP, ET Splanknik arteriyel
aktivasyonu vazodilatasyon
RVR, KH,CDT m\l coT MaAP, s\ml

Arteriyel baroreseptdr
aktivsyonu

KH, CO

Sekil 3. Hiperdinamik sirkilasyon (19)

Ekokardiyografi

‘J‘» LVEF <%55 veya MPAP 250mmHg - » Transplantasyon X
Normal Anormal

Al
Kardiyovaskller risk faktori

Yok veya <3 4‘_'

>3 risk faktori —» Stres test
skt 23 risk faktorii

(+) > (+) Anjiyografi
| Stenor J_. Belirgin KAH herhang bir koroner arterde

bulgusuyok 2%50 stenoz ve noninvaziv testlerde
(<%0 tim miyokard iskemi bulgusu
koronerler)

«
Koroner revaskilarizasyon
» Karacigertransplantasyonu

Risk faktorleri: Diyabet, kardiyovaskiler hastalik oykiisti, sol ventrikil hipertrofisi, >60 i sigara igiciligi, hipertansiyon ve dislipidemi

Sekil 4. Preoperatif ortotopik karaciger transplantasyonu hastalarinda
kardiyak degerlendirme algoritmasi (15)

KAH: Koroner arter hastaligi
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miyokard oksijen sunumunu ve koroner arter hastaligi (KAH)
varligini belirlemede basarili bir gortntileme yontemidir.
Anormal stres test bulgulari olan hastalara ileri tetkik amaci
ile koroner anjiyografi yapiimalidir (8).

Pulmoner Sistem

Siroz hastalarinda eslik eden pulmoner sistem patolojileri
stk gorular. Preoperatif pulmoner patoloji mortalite ve
morbiditeyi artinr. HD'nin pulmoner dolasim Uzerine etkileri
karsimiza hepatopulmoner sendrom (HPS) ve portopulmoner
hipertansiyon (POPH) olarak ortaya cikabilir.

HPS (21):

- intrapulmoner vazodilatasyon,

- Sistemik arteriyel oksijenizasyonda azalma,

- Alveolararteriyel oksijen gradiyentinde (AaDO,) bozulma
(parsiyel arteriyel oksijen basincinin PaO, <80 mmHg; AaDO,
>15 mmHg, >64yas hastalarda >20 mmHg) ile karakterizedir.

HPS gortlme sikhigl %8-24't0r (8). Hastalarda ventilasyon/
perflizyon bozukluguna baglh platipne, ortopne, ortodeoksi,
spider nevi, dijital clubbing, siyanoz, ileri olgularda ise
(PaO, <60 mmHg) hipoksemi gérlur. Ortodeoksi, hastanin
yatar pozisyondan dik oturur pozisyona geldiginde veya ayaga
kalktiginda arteriyel oksijen basincinda >4 mmHg disUs
olmasi, arteriyel oksihemoglobin sattirasyonunda >%5 dlsuUs
olmasi ve bunlarin hasta yatar pozisyonda iken dizelmesidir.
Ortodeoksi gelismesi HPS gelismis oldugunu yiksek oranda
destekleyen bir bulgudur (22). Akciger grafisinde patolojik
bulguya rastlanmazken intrapulmoner vazodilatasyonu
saptamada en duyarl tetkik kontrast ekokardiyografidir
(19). HPS tedavisi transplantasyondur ve MELD skorundan
bagimsiz PaO, <60 mmHg olan hastalar acil transplantasyon
adayidirlar (19).

POPH;

- Ortalama pulmoner arteriyel basin¢ (PAP) (>20 mmHg,
>30 mmHg egzersiz ile),

- Pulmoner vaskdler direng artisi (240 dyne-sec.cm?),

- Pulmoner arter kapanma basincinin <15 mmHg oldugu
durumdur.

Siroz hastalarinda POPH gérilme sikhig %8-10"dur (19).
Ortalama PAP <35 mmHg ise hafif POPH, 35-45 mmHg
ise orta POPH, >45 mmHg ise agir/ciddi POPH olarak
siniflandirilir (23). Semptomatik olan hastalar TTE ile
degerlendirilmeli, sag ventrikll sistolik basinci ylksek
saptanan hastalara sag kalp kateterizasyonu yapiimaldir
(Sekil 4). Hafif POPH'de transplantasyon uygulanabilir. Orta
POPH'de medikal tedavi ile PAH <35 mmHg hedef saglanan
hastalar transplantasyona uygundurlar. Agir POPH’de ise
transplantasyon uygulanmamalidir (23). PAP yUksek olan

hastalar TTE ile degerlendirilmelidir. Sag ventrikil sistolik
basincin >50 mmHg olmasi durumunda kalp kateterizasyonu
yapilarak PH'ye neden olabilecek patolojiler dislanmalidir
(8). POPH tedavisinde prostosiklin analoglari, endotelin
reseptdr antagonistleri ve fosfodiesteraz-5 inhibitorleri
kullanilmaktadir. POPH'nin en kesin tedavisi ise OKT'dir.
Preoperatif farmakolojik yontemler ile PAP <35 mmHg
saglanmasinin postoperatif sagkalimi artirdigi bildirilmistir
(24,25). Biz klinigimizde bu hasta grubunda perioperatif
dénemde milrinon ve magnezyum tedavilerini uyguluyoruz.

Renal Sistem

Hemodinamik ve metabolik degisikliklere bagl siroz
hastalarinda %18-40 siklikta hepatorenal sendrom (HRS)
goraldr (5). Splanknik alanda olusan vazodilatasyon,
santral hipovolemi, aktive olan RAAS'nin etkisiyle olusan
renal vazokonstriksiyon ve ndrohumoral mekanizmalar
patofizyolojiden sorumludur (19). HRS'nin iki tipi
tanimlanmistir (Tablo 5).

HRS gelisen hastalarin idrar cikislari, sivi dengeleri
ve hemodinamik parametreleri yakin takip edilmelidir.
Nonselektif beta blokdr alan hastalarda renal kan akiminin
azalabilecegi ve renal fonksiyonlarin kdtllesebilecegi
akilda tutulmalidir. Birinci basamak tedavide terlipressin ve
albUmin uygulamasidir. Bu tedavi yaklasiminda amac SVD ve
intravaskduler volimu artirarak renal perflizyonu saglamaktir
(26,27). Preoperatif donemde renal fonksiyonlar yakin takip
edilmeli, diyaliz endikasyonu olan hastalar belirlenerek
preoperatif diyaliz planlari yapilarak cerrahiye verilmelidir.

Gastrointestinal Sistem

Siroz hastalarinda olusan portal basing yuksekligi
Ozofagusta varislere yol acar. Endoskopi ile varislerin tanisi,
takibi ve kanama olmasi durumunda gerekli tedavinin
yapilarak kanamanin durdurulmasi énemlidir. Kanamasi olan
hastalarda band-ligasyon veya betablokorler ile medikal tedavi
uygulanabili. HD ve karacigerin sentez fonksiyonundaki
yetersizlik nedeni ile basta alblmin olmak Uzere proteinlerde
azalma sonucu onkotik basing azalir, asit birikimi meydan
gelir. Asit sirotik hastalarda %60 siklikta goruldr ve
perioperatif mortaliteyi artirir (28). Tedavisinde ditretikler,

Tablo 5. Hepatorenal sendrom
Tip 1 HRS
Akut, ilerleyici,

Tip 2 HRS

Sessiz, yavas ilerleyen

Serum kreatinin diizeyi
>2,5mg/dL

HRS: Hepatorenal sendrom

Serum kreatinine 1,5-2,5 mg/dL
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disUk sodyum ve sivi icerikli diyet, albimin replasmani,
parasentez uygulanir. Asiti olan hastalarda spontan bakteriyel
peritonit (SBP) ve HRS ile sik karsilasilir. SBP abdominal agri,
bulanti, kusma, ishal, hepatik ensefalopti, renal yetmezlik gibi
klinik bulgu verir. Erken tani ve antibiyotik tedavisi ile kontrol
edilebilmesine ragmen bir kez SBP gelisimi tekrarlayan ataklar
icin risk faktoridur ve sagkalimi olumsuz etkilemektedir (19).

Hematolojik Sistem

Koagtlasyon iliskili proteinlerin cogu (prokagllan ve
antikoagulan, fibrinolitik ve antifibrinolitik faktorler ile
trombopoetin) karacigerde sentezlenir. Siroz hastalarinsa
hemostaz iliskili faktdr sentezlerindeki etkilenme sonucu
kanama ve koagullasyon bozuklugu ortaya cikar. Vitamin K
bagimli faktorler (F 2, 7, 9, 10), faktdr 5, protein C, protein S,
antitrombin, plaminojen, ADAMTS13 dlzeyindeki azalma;
doku faktorl, faktor-8, VonWillebrand faktor (VWE), doku
plazminojen aktivator, plazminojen aktivatdr inhibitorl
dlzeyinde ise artis gorulur. Ek olarak disfibrinojenemi, platelet
disfonksiyonu ve retikiloendotelyal sistem disfonksiyonu
eslik eder (Tablo 6) (29,30). Bu sistemler arasindaki denge
kanama ve tromboz riskini belirlerken, tromboza egilim
ile daha sik karsilasilir. Preoperatif degerlendirmede
protrombin zamani, aktif protrombin zamani, platelet sayis,
kanama zamani, protein C, protein S ve fibrinojen dlgtimleri
yapiimalidir. Kanamasi olan veya girisimsel islem yapilmasi
planlanan hastalarda bu kanama degerlerinin dizeltiimesi
gerekir. Vitamin K ve iliskili koagilasyon faktorlerinin eksikligi
akilda tutulmali ve preoperatif dénemde uygun sekilde
replasmani yapiimalidir.

intraoperatif Hasta Yonetimi

Karaciger transplantasyon cerrahisinde tecrtbeli bir
cerrahi ekip ve anestezi takim calismasi oldukca 6nemlidir.

Anestezi yonetiminin, anestezistin tecrlbesinin, hasta
yonetiminde belirli standardizasyonlar olusturmasinin
mortalite Uzerine olumlu etkileri oldugu yapilan gcalismalarda
bildiriimistir (31,32).

Hemodinamik monitorizasyon, ventilasyon/perflizyonun
saglanmasi, koagulasyonun monitorizasyonu, sivi elektrolit ve
kan Urlin0 replasmanlari, intraoperatif gelisen komplikasyonlarin
yonetimi perioperatif takipte dnemili yer tutar. Cerrahi stiresince
preanhepatik faz, anhepatik faz, iskemi/reperflizyon fazlarinda
meydana gelen metabolik ve hemodinamik degisikliklerin
yakin takibi ve anlik yonetilmesi gerekir. Hemodinamik
monitorizasyon glvenli ve basarili bir transplantasyonun
olmazsa olmaz pargasidir. Perioperatif ddnemde hastalara ait
fizyolojik parametrelerin yakin takibini, olusan komplikasyonlarin
erken saptanmasini, uygulanan tedavilere verilen yanitinin
gozlemlenmesini, organ ve doku perfliizyonu hakkinda bilgi
edinilmesini, oksijenizasyonun degerlendirilmesini ve organ
disfonksiyonlarinin saptanmasini saglar.

Standart monitorizasyona [elektrokardiyografi (EKG),
pulse oksimetre, non-invaziv kan basinci monitorizasyonu,
kapnografi (ACO,), idrar ¢ikisi ve vicut sicakhgr takibil ek
olarak invaziv monitorizasyon yontemleri kullaniimalidir.
Invaziv arter basinci, santral vendz basing (CVP), santral vendz
oksijen satlrasyonu, kardiyak output (CO) monitorizasyonu
ve pulmoner arter kataterizasyonlarinin uygulanmasi
onemlidir. CO, mikst vendz oksijen sattrasyonu, sol ventrikdl
diyastol sonu (LVEDV) basin¢ degerlendiriimesinde altin
standart pulmoner arter monitorizasyonudur (PAK). Ote
yandan uygulamadaki zorluklar ve maliyet g6z o6nlnde
bulunduruldugunda risk grubu hastalar belirlenerek PAK
uygulamasi onerilir (8). Intraoperatif TOE uygulamasi
kardiyak patolojilerin ve hemodinamik instabiliteye yol acan
nedenlerin saptanmasinda onemlidir (31).

Tablo 6. Karaciger yetmezliginde hemostaz parametreleri

Primer hemostaz

Hemostaz Tanisal testler Prohemostaz
Trombosit sayisi
Kanama zamani VWEF artis

Trombosit fonksiyon analizatori

ADAMTS13 azalma

Euglobulin pihti lizis zamani

TEM/TEG
PT ve aPTT .
o Faktor 8 artis
Sekonder hemostaz Trombin jenerasyonu ) . .
TEM AT3, protein C, S, alfa2 makroglobulin, heparin azalma
o Fibrinolizis belirtegleri .
Fibrinolizis PAl artis

aktivator inhibitori

TEM: Tromboelastometri, TEG: Tromboelastogram, VWF: Von-Willebrand faktér, PT: Protrombin zamani, aPTT: Aktif protrombin zamani, AT-3: Antitrombin, PAi: Plazminojen
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Intraoperatif hemodinamide meydana gelen degisiklikler
kotd sagkalim ile iliskilidir (33). Cerrahi sirasinda vena
kavaya klemp uygulamasi, klemp siresi, ani kan ve sivi
kayiplari, iskemireperflizyon hasari, kalp yetmezligi, aritmiler,
metabolik asidoz, elektrolit bozukluklari ve emboli gibi
mekanik komplikasyonlar intraoperatif mortaliteyi artirr
(5). Cerrahinin her (¢ fazinda kanamaya bagli ciddi sivi
kayiplari gozlenebilir. Kan kaybinin énlenmesi icin vena
portanin klemplenmesi, venévendz baypas uygulanmasi ve
yikamali ototransfizyon (cell saver) kullanilabilir. Intraoperatif
ultrasonografi uygulanmasi ile reperflizyon sonrasi greft
kanlanmasinin ve safra yollarinin degerlendiriimesi erken
doénemde gorllebilecek komplikasyonlari dnlemek acisindan
onemlidir.

Greft reperflzyonunu takiben hastalarin %12-17'sinde
postreperflizyon sendromu gelisebilir. Sistolik kan basinci
ve CO’da azalma ile karakterizedir. Perioperatif bir yillik
mortalite ve renal disfonksiyon gelisiminde prediktor bir
faktordlr (34,35). Postreperflizyon sendromu akut gelisen
ve hastalarin % 1'inde intraoperatif kardiyak arrest gelisimine
yol acabilir. Intraoperatif reperfiizyon éncesi uygulanan
magnezyum inflizyonu iskemi/reperflizyon siresini kisaltarak
postoperatif kardiyak arrest riskini azaltir. Kardiyak arrest
olan hastalara kardiyopulmoner resusitasyon uygulanirken
bir yandan antikoagllan tedavi uygulanmasi ve gerekirse
kardiyopulmoner baypas ile desteklenmeleri gerekir (36).

Intraoperatif gelisebilen bir diger komplikasyon
vazoplejidir. Son dénem karaciger hastalarinda vasopressin

yetmezliginin neden oldugu intraopertatif ve postoperatif
olusabilen, hizli taninmasi ve tedavi edilmesi gereken bir
klinik tablodur. Vaskdler diiz kas hiicrelerinde G-protein aracili
reseptorlerde duyarsizlasma, ikincil mesajci sistemlerdeki
degisiklikler, kritik hastalik iliskili adrenokortikal yetmezlik
ve NO yapiminda artis gibi pek ¢ok mekanizma vazopleji
patofizyolojisinde rol oynar (Sekil 3) (37). Tedavide septik sokta
gorilen vazoplejilerde noradrenalin birinci basamak tedavi
iken kardiyak cerrahi sonrasi ve OKT iliskili vazoplejilerde
ilk basamak tedavide vazopressin uygulanmasinin klinik
sonugclari olumlu etkiledigi yapilan calismalarda gosterilmistir
(38,39). OKT'de gortlen reperflizyon sonrasi vazoplejilerde
katekolaminlere ve vazopressine direng gozlenebilir.
Katekolaminlere ve vazopressine diren¢ gorilen hastalarda
metilen mavisi kurtarici tedavi olarak akilda tutulmalidir (Sekil
2) (40).

Hipotermi intraoperatif dénemde sik karsilasilan
erken mudahele edilmesi gereken ciddi sonuclari olan bir
komplikasyondur. Hemodinamik instabilite, artmis SVD,
bradikardi, oksijen tlketiminde artis, miyokardiyal iskemi,
hiperviskozite, ventrikller aritmi hipotermi riskini arttirir.
Hipotermi gelisimi kanamaya egilim yaratir, hipoperflizyona
ve anaerobik metabolizmnaya sonucu laktik asidoz birikmesine
ve metabolik asidoz olusumuna yol agar. Bu nedenle
intraoperatif yakin isi takibi yapilmalidir. Eksternal isitma
yontemleri kullaniimali, verilen sivi ve kan Grtnleri isitilarak
verilmeli, ameliyat odasinin sicakligi &Gnemsenmelidir.

intraoperatif dSnemde cerrahinin tim fazlarinda meydana
gelen sivi elektrolit degisiklikleri farkhdir (Tablo 7). Olusan

Tablo 7. intraoperatif metabolik ve elektrolit bozukluklari

Cerrahi faz Metabolik bozukluklar Elektrolit bozukluklari
Hemoraji Hiponatremi
. . Asit dekompresyonu Hipokalsemi
Diseksiyon fazi . . . .
Hemodinamik instabilite Hipokalemi

Hipotermi Hipomagnezemi
Hemoraji Hibokalsemi
ipokalsemi
. Hemodinamik instabilite 'p .
Anhepatik faz . . . Hipomagnezemi
Sitrat/laktat, glikoz metabolizmasi bozukluklar . .
. . Hipofosfatemi
Hipotermi
Hipoperfiizyon Hiperpotasemi
Hipotansiyon Hipomagnezemi
Reperfiizyon fazi Bradikardi Laktat yiksekligi
SVD distkligu Metabolik asidoz
Hipotermi Hipokalsemi

SVD: Sistemik vaskiiler direng
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bozukluklarin yakin takip edilerek uygun sekilde tedavi
edilmesi gerekir.

Akut karaciger yetmezligindeki hastalarin intrakraniyal
basing monitorizasyonu ile kafa igi basinglarinin élcimi
onerilir. Kafa igi basinci yiksek, hepatik ensefalopatisi olan
hastalarda mannitol dilrezi, hipertonik salin uygulanmasi,
barbitlrat inflzyonu ile derin sedasyon, hipotermi
uygulanmasi ile intraoperatif serebral 6demin 6nlenmesi ve
kafa ici basincinin dengede tutulmasini saglanir (8).

Siroz hastalarinda perioperatif ddnemde koagulasyonun
degerlendiriimesi kanama ya da tromboza egilimin
saptanmasi hasta yonetimi acisindan dnemli olmakla birlikte
bu konuda standart bir test yoktur. Tromboelastogram
ve tromboelastometri koagtlasyon ile ilgili degerli bilgi
sa@lamaktadir.

Hemodinaminin korunmasi, intravaskller efektif
volimun, kardiyak debinin, doku perflzyonunun, yeterli
oksijen sunumunun ve ventilasyonun saglanmasi, metabolik
bozukluklarin tani ve tedavisi, bireysel yaklasimla dogru
anestezi yonetimi intraoperatif donemde temel amaglar
olmalidir.

Postoperatif
Komplikasyonlar

Yogun Bakim Yonetimi ve

GUnlmuUzde OKT sonrasi hastalarin yogun bakimda
takibi oldukca yaygindir (8,12). Deneyimli bir yogun bakim
ekibi tarafindan gergeklestirilecek multidisipliner hasta
yonetimi ile greft fonksiyonlarinda iyilesme, postoperatif
komplikasyonlarda saglanir. Hemodinamik
stabilizasyon, mekanik ventilasyon ve weaning uygulanmasi,
asidoz, hipotermi, koagtilopati, elektrolit bozukluklarinin takip
ve tedavisi, renal fonksiyon takibi, uygun sivi yénetiminin
saglanmasi, enfeksiyon profilaksisi, greft rejeksiyonunun
onlenmesi, imminosulpresif tedavi ve erken dénemde
gelisebilecek mekanik komplikasyonlarin yonetimi yogun
bakim hasta takibindeki hedeflerdir (1).

Kardiyovaskiiler Komplikasyonlar ve Hemodinami
Yonetimi

azalma

Kardiyovaskdler komplikasyonlarin OKT sonrasi ile %70
siklikta gelistigi, dGnemli mortalite (%7) ve morbidite nedeni
oldugu bildirilmistir (41,42). Intraoperatif kardiyak olay
yasanmasil, kardiyak hastalik ve/veya hipertansiyon 6ykusuU
olmasi ve ylksek MELD skoru transplantasyon sonrasi ilk
alti ayda karsilasilan kardiyovasktler komplikasyonlar igin
bagimsiz risk faktorleridir (43). Sirotik KMP kronik sigara
kullanimi, renal fonksiyon bozuklugu, ileri yas diger risk
faktorleridir (14).
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Transplantasyon sonrasi greft fonksiyonlarinin
korunmasinda, hastalarin komorbid durumlari g6z énidnde
bulundurularak uygun hemodinaminin saglanmasi 6nemlidir.
Preoperatif bilinen KAH, sirotik KMP gibi kardiyak risk faktord
olan hastalarin yogun bakim sulreclerinde EKG, invaziv
arter monitorizasyonu, CVP'ye ek olarak transpulmoner
termodilisyon (PICCO, LIDCO) veya PAK ile ileri
hemodinamik monitorizasyon uygulanmasi daha gtvenilir ve
dogru hemodinamik yonetim saglar. Postoperatif donemde
hemodinamik yonetimde hedef, optimum greft ve uzak organ
perflizyonunu saglayacak ortalama arter basinci ve kardiyak
dolum basinclarinin saglanmasi olmalidir (1).

Preoperatif donemde gorllen HD, KAH ve kalp yetmezligi
bulgularinin baskilanmasina neden olabilir Metabolik
bozukluklar, asidoz, hipotermi, elektrolit bozukluklari,
intraoperatif reperflizyon sendromu gelismesi postoperatif
kardiyak performansi etkileyen faktorlerdir (1). Ote yandan
OKT sonrasi artan periferik vaskuler direng ve kan basinci,
kardiyak 6n ve ard yUklU artirmakta; bu artis dzellikle
preoperatif sirotik KMP'si olan hastalarda kalp yetmezligi
bulgularina neden olabilmektedir (15). Yetmezlik gelismesi
klinige hipotansiyon, akciger 6demi, uzamis mekanik
ventilator ihtiyaci ile yansir.

Postoperatif hipotansiyonun en &énemli nedeni
kanamadir. Kanamalarin bir kismi yeniden cerrahiye alinarak
durdurulsa da cogu diger nedenlere bagh olarak yogun
bakim kosullarinda kontrol edili. Kanama parametrelerinin
takibi ile greft kan akimi g6z éniinde bulundurularak gerekli
replasmanlarin (trombosit, taze donmus plazma, tam kan,
eritrosit slispansiyonu) yapilmasi dnemlidir.

OKT sonrasi akciger 6demi %12-56 siklikta gelisir
(1,44). Kardiyovaskdler komplikasyon gelisen hastalarda ileri
monitorizasyon yontemleri ile sag ve sol ventriktl 6n ve ard
yukU, ekstravaskdler akciger suyu, CO, LVEDV, SVD, pulmoner
vaskuler direng, intratorasik kan volimu, global diyastol
sonu volim parametreleri ile hemodinami degerlendirilerek
uygun sivi replasmani ve inotrop ilag tedavisi uygulanmasi
hedeflenebilir.

Postoperatif donemde hastalarda hipotansiyon ile sik
karsilasilir. Hipovolemi, intraoperatif distk CVP ile greft
konjesyonunun énlenmeye calisiimasi, vazodilatasyon, uzamis
reperflizyon sendromu, hipokalsemi, miyokard iskemisi, sol
ventrikil disfonksiyonu hipotansiyon gelisimine neden olan
faktorlerdir (12). Hipotansiyonun énlenmesinde uygun sivi
replasmani oldukca 6nemlidir. Ortalama arter basinci ve CO
dlsuk olan hastalarda SVD'nin distk saptanmasi durumunda
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inotrop ajanlar (noradrenalin, dopamin, dobutamin, adrenalin,
terlipressin) tedaviye eklenmelidir.

Postoperatif AF OKT sonrasi en sik karsilasilan aritmidir
(45). Elektrolit bozukluklari (hipomagnezemi, hipokalemi,
hipokalsemi), hipoksemi, anemi, miyokard iskemisi, ajitasyon,
preopreatif AF OyUsu, ileri yas, vicut agirhg, MELD skoru
AF gelisimi icin risk faktorleri olarak bildirilmistir (12,15). AF
gelisen hastalarda CO'daki azalmaya bagli hemodinamide
bozulma meydana gelir. Bu nedenle 6ncelikle altta yatan
nedenin dizeltiimesi, gerekirse medikal tedavi (beta blokorler,
amiodoron, kalsiyum kanal blokérleri) veya kardiyoversiyon ile
normal ritmin saglanmaya calisiimalidir.

Hastalarda gorllen hipertansiyonun tedavisi de greft
fonksiyonu acisindan onemlidir. Postoperatif donemde
ajitasyon, anksiyete, agri, entiibasyon, hipotermi, vazopressor
uygulamalarina bagli olusabilen hipertansiyon altta yatan
nedenler dizeltiimesine ragmen kontrol edilemezse medikal
tedavi ile kontrol edilmelidir (12).

Sivi Elektrolit Yonetimi

Intraoperatif dénemde her cerrahi fazda farkli sivi ve
elektrolit kayiplar olusur. Hastalar yakin monitorize takip
edilmeli, olusan metabolik sorunlarin hizli tani ve tedavi
edilmelidir (Tablo 8). Hipomagnezemi, hipofosfatemi,
hiperkalemi, hipokalemi, hiponatremi, hipokalsemi ve
hipoglisemi sik karsilasilan elektrolit bozukluklaridir.
Hipomagnezemi énemli aritmi nedeni iken hipofosfatemide
kas glcsuzligl, uzamis mekanik ventilasyon ihtiyaci,
miyokard kasilmasinda bozulmaya yol acar. HRS, akut bdbrek
hasari (ABH), uzamis reperflizyon sendromu, perflizyon
sivisi ve kan transflzyonlari ile iliskili hiperkalemi gelisebilir.
Kardiyak yan etkileri nedeni ile hiperkalemi tanisinin hizla
konulmasi ve tedavi edilmesi 6nemlidir. Medikal tedaviye
yanit alinamadigl durumlarda hiperkalemi tedavisi icin diyaliz
yontemleri akilda bulundurulmalidir. Transplantasyon sonrasi
normoglisemi greft fonksiyonunun normal oldugu ile ilgili
onemli bir gosterge iken hipoglisemi kotu greft fonksiyonu ile
direkt iliskilidir (1). Hastalarda normoglisemi saglanmali <180
mg/dL kan sekeri dlizeyi hedeflenmeli ayrica siki kan sekeri
regllasyonundan kacinilmalidir.

Intraoperatif ve postoperatif dénemde ideal sivi ve kan
replasmani yapilmasi énemlidir. Masif kan transflizyonu,
ylksek miktarda sivi volim ylikU postoperatif mortalite ile
iliskilidir. Masif sivi replasmani kardiyak yiklenme, sodyum
retansiyonu, kapiller kagis sendromuna bagl intravaskuler
volUmin saglanamamasi sonucu 6dem olusumuna ve
konjesyona neden olarak greft perflizyonu bozar (1).

Hastalarin ileri monitorizasyon yéntemleri uygulanarak (CO
monitorizasyonu, TTE, PAK, vb.) degerlendirilmesi volim
durumlari hakkinda daha gtvenilir veriler saglar. Reydellet
ve ark.'nin (46) calismasinda 4-6 mlL/kg/s kristaloid, disUk
doz kolloid uygulanan protokol grubunda mekanik ventilasyon
siresinin kisaldigl, postoperatif ileus sikliginin azaldig!
ve sagkalimin daha iyi oldugunu bildirmistir. Bir kolloid
sollsyon olan albiminin onkotik basing artirarak ve etkili
intravaskuUler volim saglayarak sepsiste sagkalima olumlu
etkisi oldugu bilinmektedir. Albdminin %4-5 ve %20-25'lik
sollsyonlari sivi replasmaninda kullanilmaktadir. Yizde
yirmilik albimin sollsyonu daha distk volimde uygulanarak

Tablo 8. Postoperatif karsilasilan elektrolit bozukluklari

Nedenleri Komplikasyonlar
Hipervolemi
Hiponatremi Asit Postop mortalite
<125 mEq/L HRS iligkili
Ditiretikler
Yetersiz sivi
Hipernatremi Asiri sivi kaybi Postop mortalite

iliskili

>145 mEq/L Masif transfiizyon

iyatrojenik

Bazal yikseklik

Masif transfiizyon Postop mortalite

. . Uzamis sicak iskemi iliskili
Hiperpotasemi

Bobrek yetmezligi
>5,5mEq/L Y J

Reperfiizyonda
kardiyak arrest

intraop oligiiri
Prefiizyon sollisyonu
Metabolik asidoz

. . Dilretik
Hipopotasemi
Alkaloz
<3,5mEq/L
Asiri dilirez
Postop mortalite
Bazal dsiiklik Hliskili
Hipokalsemi Masif transfizyon Eg]ztnljllfﬁjnlzgn
P (sitrat toksisitesi) e )
<8,5 mEq/L Bobrek yetmezligi Stell(c_i;atl inotropik
Diretik Vaskdler tonusta
azalma

Bazal disiklik
Masif transfiizyon
Ditiretikler
Malniitrisyon

Hipomagnezemi

<1,7 mEq/L
Postop mortalite

iliskili

HRS: Hepatorenal sendrom
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%4 alblminle ayni intravaskdler volim olusturabilir. Buna
ragmen hiperonkotik durum olusturarak glomertuler filtrasyon
hizinda azalmaya ve asir intravaskiler ylke neden olabilir.
Bu nedenle %4 alblimin kullanimi klinikte daha glvenilir
bulunmustur (47).

Pulmoner Bakim, Erken Solunumsal Komplikasyonlar
ve Weaning

Preoperatif donemde hipoksemik olan hastalarda
postoperatif pulmoner komplikasyon gelisme sikliginin
%4046 oldugu bildirilmistir (10,48). Postoperatif gelisen
pulmoner komplikasyonlar mortalite ve morbidite ile direkt
iliskilidir. Preoperatif pulmoner sisteme patolojisi bulunmasi
(POPH, HPS), diyabet, sigara kullanimi, yiksek MELD skoru,
ileri yas, preoperatif mekanik ventilator ihtiyac; intraoperatif
olarak uzamis cerrahi slre, masif kan ve sivi transflizyonu,
reperflizyon sendromu, sag diyafragma paralizisi; postoperatif
doénemde ise immunosupresif tedavi, ABH gelisimi, greft
rejeksiyonu, mekanik komplikasyonlar postoperatif pulmoner
komplikasyon gelisimi igin risk faktorleridir. Plevral efflizyon,
atelektazi, pulmoner &dem, akut solunumsal distres
sendromu (ARDS) ve pnémoni sik karsilasilan postoperatif
pulmoner komplikasyonlardir (10,12).

Siroz hastalarinda POPH ve HPS'ye bagli gelisen
ventilasyon/perflizyon uyumsuzlugu ve hipoksemi genellikle
transplantasyon sonrasi dlzelir. Postoperatif akut gelisen
hipoksemi, hipokarbi, solunum yetmezligi ve PH gelisiminde
akut pulmoner emboli akilda tutulmalidir.

Preoperatif donemde hepatik hidrotoraksa bagli sag
plevrada siklikla transtda nitelikte plevral eflizyon mevcuttur.
Postoperatif donemde eflizyon miktarinda azalma beklenir;
ancak eflizyon miktarinda artis, sol plevrada eflizyon ve
oksijenizasyonun bozulmasi durumunda altta yatan nedenler
sorgulanmalidir. Uzun dénemde atelektazi gelisimine ve
pndmoni olusumuna zemin hazirlamasi nedeni ile eflizyon
olusumunda o6ncelikle altta yatan nedenler duizeltilmeli
gerekirse bosaltici torasentez uygulanmalidir.

Postoperatif pulmoner ¢dem radyolojik olarak saptanir;
gaz degisimini etkilemez ve klinik bulgu vermez. ABH ve
yuksek miktarda sivi replasmani uygulanmasi, kalp yetmezligi
bulunmasi durumunda masif pulmoner 6dem gelisebilir
(10). Preoperatif TTE ile postoperatif pulmoner édem
gelisimi acisinda risk grubu hastalar belirlenebilir. Ornegin;
preoperatif PH olan ve sag ventrik(l dolum basinglari ylksek
oldugu bilinen bir hastada uygun sivi replasmani yapiimasi
postoperatif pulmoner 6dem gelismesi acisindan oldukca
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onemlidir. OKT sonrasi akciger dokusunda artan kan akisinin
yol actigi alveollerde epitel hasara bagli olusan stres yanit
ile ikincil yolaklar uyarilir. Bu uyari sonucu aciga salinan NO,
prostoglandinler ve endotel iliskili faktorlere bagl pulmoner
o6dem gelisebilir (49,50).

Erken postoperatif dénemde transflizyon iliskili akciger
hasari (TRALI) veya ARDS gelisebilir. Postoperatif ARDS
%5-15 siklikta gorulir ve %80 mortal seyreder (51).
Ozellikle platelet transfiizyonu ile iliskili akciger hasarinin
ylksek postoperatif mortalite iliskili oldugu bildiriimistir (52).
Plateletlerin endotelde agregasyonu, icerdikleri vazoaktif ve
enflamatuvar mediatorler ve sitokinlerin salinimi alveollerde
hasara yol agar. Uzamis ameliyat sUresi, masif kanama,
reperflizyon sendromu, postoperatif erken dénemde gorilen
enfeksiyonlar ARDS gelisimindeki diger risk faktorleridir.
ARDS tedavisinde sivi kisitlamasi, invaziv veya noninvaziv
mekanik ventilasyon (NIMV) destegi ile normoksemi ve
normokarbi saglanmasi temel hedef olmalidir.

Postoperatif pnémoni gelisme sikligi %5-38 iken
pnomoni iliskili mortalite %40 olarak bildirilmistir (10).
Preoperatif dénemde akciger hasari olan hastalar risk
grubunu olusturur. Pnémoni goérilme sikhginin postoperatif
altinci ginde en yiksek oldugu bildirilmistir (10). En sik
gram negatif mikroorganizmalara bagli olusur. Postoperatif
uzamis mekanik ventilasyon slresi baslica risk faktortdur.
Pnémoninin erken tanisi, erken ampirik antibiyotik tedavisi
ve sorumlu patojenin saptanarak uygun antibiyotik tedavisi
ile devam edilmesi dnemlidir.

Bazi transplantasyon merkezlerinde ameliyathane
ortaminda erken ekstibasyon uygulanmaktadir. Erken
ekstlbasyonun pulmoner komplikasyon gelisimini azalttig,
greft fonksiyonlarini iyilestirdigi bilinmektedir. Ancak komorbid
durumlar, cerrahi sirasinda gelisen asidoz, hipotermi ve
reperflizyon sendromu, uzun cerrahi slre, uzamis kas
gevsetici inflizyonuna bagli solunum kas gti¢gsizIigu, agr gibi
risk faktorleri varliginda yogun bakimda ekstlibasyon daha
glvenlidir. Basarisiz ekstlibasyon doku hipoksisine yol acarak
greft fonksiyonlarini kéti etkileyebilir. Ozellikle preoperatif
ensefalopati, acil cerrahi, obezite, greft disfonksiyonu stiphesi,
hipoksemi, pulmoner ddem, hemodinamik instabilite, inotrop
ajan ihtiyaci olan hastalarda yogun bakimda stabil kosullar
saglanarak weaning planlari yapilmalidir. ARDS, TRALI,
uzamis reperflizyon sendromu, non-fonksiyonel greft, greft
rejeksiyonu, mekanik komplikasyonlar gelismesi durumunda
zorlu weaning ile karsilasilabilir. Bu gibi durumlarda sedatif
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ajanlar ile hastalarin ventilatdér uyumu saglanmali, pozitif
basingli ventilasyon uygulanmali ve altta yatan nedenin
kontroll saglanarak mimkin olan ek kisa slirede weaning
planlanmalidir. Ekstlibasyon sonrasi pozitif basing ihtiyaci
ongorulen hastalarin belirlenerek NIMV uygulanmasi doku
hipoksemisi onleyerek greft fonksiyonlarinin korunmasini
saglar. Uygun greft fonksiyonu igin guvenilir pozitif end
ekspiratuvar basinci (PEEP) belirlenmesi énemlidir. Bu konuda
yapilan yapilan calismalarda, 15 mmHg PEEP seviyelerinde
hepatik ven, portal ven ve hepatik arter akimlarini korundugu
bildirilmistir (53).

Renal Komplikasyonlar

ABH OLT sonrasi hastalarda %11-68 siklikta
gelismektedir ve 6nemli bir postoperatif motalite nedenidir
(1,12,54,55). ABH tanimlanmasinda RIFLE, AKIN veya
glncellenmis haliyle KDIGO kriterleri kullaniimaktadir
(Tablo 9). MELD skorunun yutksek olusu ve non-alkolik
yagll karaciger hastaligi postoperatif ABH gelismesinde
risk faktoridir (55). Intraoperatif iskemireperflizyon hasari,
reperflzyon sendromu, hemodinamik instabilite ve kaval
klemp kullaniimasi renal perflizyonda bozulma sonucu
ABH'ye neden olmaktadir. Soguk/sicak iskemi sureleri, greft
disfonksiyonu ve OKT sonrasi aspartat aminotransferaz
ylksekligi postoperatif ABH ile iliskili bulunmustur (55).
intraoperatif ideal sivi replasmanini belirlemeye yénelik
yapilan calismalarda normal salinin hiperkloremik metabolik
asidoz gelisimi ile renal perflizyonda bozulmaya ve ABH'ye
yol actigl, hidroksietil starch (HES) kullaniminin da direkt
ABH iliskili oldugu ve yiksek volimde sivi replasmaninin
renal fonksiyonlari olumsuz etkiledigi bildirilmistir (55-57).
ABH'yi dnlemeye yonelik ideal sivi replasmani planlanirken
hastaya ait risk faktorleri belirlenmeli, ileri hemodinamik
monitorizasyon yontemler kullaniimalidir.

Kreatinin dlzeyi, saatlik idrar ¢ikisi ABH takibinde klinikte
yaygin kullanilan parametrelerdir. Yeni bir biyomarker notrofil
jelatinaz iliskili lipokalinin (NGAL) idrarda artisinin renal
hasar iliskili oldugu bildirilmistir (568). Reperflizyonun ilk 24
saatinde ABH gelisimini gdstermede tek dlciimde yiksek
NGAL seviyesi saptanmasi, serum kreatinin dizeyindeki
artistan daha anlamli bulunmustur (58). Ek olarak renal
hasar molekdl-1, karaciger yag asit baglayici protein ve
interlokin-18 yapilan c¢alismalarda renal tibuler hasari ile
iliskili bulunmuslardir (59).

Renal fonksiyonlarin korunmasina intraoperatif dénemde
baslanir. Postoperatif gelisen ABH siklikla intraoperatif

Tablo 9. Akut bébrek hasari tanimlamasi (AKIN RIFLE KDIGO)

~
‘/G [aV]
o
e} ) <'-/\I
] © N
Q ] ANE
wv wv wv -

K g8

2|l Tw|T = >

S| E Q| E E 2

ELnNLn.u M o

SloT|o ® o3’

2|V Y|V a V o n

El S
= =
] 9 —
o ) =37
c =) o
2 |7 2k
Sl E|l o wvr
A= o AR
I 5 o %
‘sgu e (O a]
| = @ [¢] >|_
A =2|x .. ~ o
Q| E|NS o S
Y137 w® N o 9
Sl a|na o R
||l —o ~ NS
o>
c
Uis| o
Qo s
|~ | W — o~ ™M
~
- ~
o
ey D N
o o Al T
n n
4 Q@ © 2

2. & |2°%

[ Fe) [}

= < S~ S~

m

x| T2 - I3

Gl E @ e E =

Em(\l n Mm D D

Clo T =] o8B

2|V o vV wn V un n

S~
™M N 9
Q oS E
Q ggﬂ—
o B A

c> mﬂ‘x

=| @ > o

c| o [ N

= = [ >S50

(] ) [

m.u — g
[N ] &) B v 2
glEloa| B |ZE5
‘| E|S P =
g55g| = [83:

[N it ~ ™M ) —
2ln|— E A A ED 2
3 g

Z| Q| o s
X ool S &
<< | @ — ~ %) £
8
a
= [
3 o
o ey U c 2
= | 8 |B= g
o
< < L > =

_|l o o o o 1

[ < < 2 o«

ZI38 I8 |2R%R g

S|ER| Eg |[ExR 8

oY NN | N >

ol & o o N c

TV o vV Al V Al A i

Y
= iy
qJ wv
[l o

= un wn = e} 3

c| o 5 2 0 I

5 [ [ ~ 0 P

= © 5] = o 4

© 7 x 9 .x = o=

=) ] L [ =

] ) a4 (=3 =
vlC| 8 2 = mn ool 5|7

(] N O | W

BlEe| o o S |e o2 02|
23| 5| o £ 122272 Rs
slal o I <~ ®S5|m & ®8|5
| N ~— o Al A XA Lo
w| g ¥
|32 o %
&O\ls o
o |~ o — w [ &

Turk J Intensive Care 2019;17:176-89



186

Dilgeroglu ve Cekmen OKT Hastalarinda Perioperatif Yonetim

iskemireperfliizyon hasari ve hemodinamik instabiliteye
bagli gelisir (55). Hemodinaminin korunmasi, reperflizyon
fazinda meydana gelen metabolik degisikliklerin dizeltiimesi,
hipotansiyondan kaginilmasi, gerektiginde inotropik ajan
baslanarak normatansif kalinmasi, uygun cerrahi teknik
kullaniimasi énemlidir.

ABH gelismesi durumunda intraoperatif ve postoperatif
renal replasman tedavisi (RRT) uygulanabilir. Uremi,
ditretiklere yanitsiz volim yuUku, hiperpotasemi, asidoz
gelisiminde RRT endikasyonlari iyi belirlenmeli ve uygulama
karari gecikmeden verilmelidir. Surekli RRT (SRRT)
hemodinamisi instabil, inotropik ajan inflzyonu alan, septik
soktaki hastalarda uygulanmaktadir. Yapilan bir meta-analizde
aralikh RRT ile SRRT karsilastirimis ve SRRT'nin bdbrek
fonksiyonlarini iyilestirmede daha etkili oldugu saptanmis
(58). Yuksek maliyet devamli antikoagtlan inflizyon ihtiyaci
ise SRRT uygulamasinin dezavantajlaridir.

Gastrointestinal Sistem ve Beslenme

Transplantasyona aday hastalar preoperatif donemde
siklikla malnutriyedirler. Malnttrisyon solunumsal ve
enfeksiydz komplikasyonlarda ve yogun bakim kalis
stresinde artisa neden olmaktadir (60). Bu nedenle hastalarin
postoperatif erken donemde beslenmeleri Gnemlidir. Glncel
beslenme rehberlerinde oral alamayan hastalarda bir haftaya
kadar parenteral beslenme icin beklenebilecegi ancak
bu karar verilirken hastalarin malnUtrisyon durumlarinin
iyi belirlenmesi gerektigi vurgulanmistir. OKT hastalari
da preoperatif kalori ve protein acigi olan ve postoperatif
dénemde enerji ihtiyaclari olan hasta grubudur. Cerrahiye bagli
veya diger nedenlerle enteral/oral beslenemeyen hastalarin
gUnlUk kalori ve protein ihtiyaclarinin karsilanmasi amaci ile
parenteral beslenme baslanabilir. GUnlUk elektrolit, vitamin,
eser element desteklerinin de saglanmasi da dnemlidir.

Bulanti, kusma, gastrik pasajda yavaslama, karin
agnisi, kabizlik, kanama, pankreatit ve anastomoz kacag!
postoperatif dénemde karsilasilan gastrointestinal sistem
sorular arasindadir. Komplikasyonlarin erken taninmasi ve
mUdahelesi 6nemlidir.

Nérolojik Komplikasyonlar

Postoperatif ndérolojik komplikasyonlar organ
transplantasyonu sonrasi sik karsilasilan sorunlar arasindadir.
Pek cok calismada norolojik komplikasyonlarin yonetiminin
postoperatif sagkalimi olumlu etkiledigi gosterilmistir. Canli
vericiden vyapilan nakillerde norolojik komplikasyonlarin
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kadavra vericiye oranla daha az oldugu bildirilmistir. Nobet,
serebrovaskiler komplikasyonlar, santral sinir sistemi (SSS)
enfeksiyonlari ve santral pontin miyelinizasyon postoperatif
karsilasilan norolojik komplikasyonlardir.
HES veya diger norolojik sistem bulgusu olan hastalar
postoperatif kognitif disfonksiyon gelisimi acisindan risklidir.
immuinosupresif tedaviler SSS'ye direkt norotoksik etki
gbsterebilir. Siklikla kalsindrin inhibitorleri, kortikosteroidler,
poliklonal ve monoklonal antikor tedavilerine bagh
ensefalopati gelismektedir. Erken postoperatif donemde
kalsindrin inhibitorlerinin yiksek doz kullanimi, bozulmus
kan-beyin bariyeri ve intravendz kullanima bagli nérotoksisite
riski artar (61). Norotoksisite tremor, bas agrisi, ensefalopati
ile klinige yansir.

immiinostpresif tedaviye bagli firsatci SSS enfeksiyonlari
menenjit, meningoensefalit veya fokal apse seklinde
olusabilir. Profilaktik ilac kullanimi ve terdpatik yaklasimlardaki
ilerlemeye ragmen firsatci SSS enfeksiyonlari énemli oranda
mortalite ve morbiditeye yol agmaktadir.

Norolojk  fonksiyonlarda bozulma olmasi greft
disfonksiyonunun ilk bulgusu olarak karsimiza cikabilir.
Gecikmis posterior I6koensefalopati ve santral pontin
miyelinozis gibi daha ciddi komplikasyonlar nadir gorilen SSS
komplikasyonlaridir.

Preoperatif

Greft Fonksiyon Takip ve Yonetimi

Greft fonksiyonlari reperflizyonu takiben intraoperatif
donemde degerlendiriimeye baslanir postoperatif takip ile
devam eder. Hemodinamik veriler, biyokimyasal degerler,
kanama parametreleri, grefte ait gorsel degerlendirme
intraoperatif donemde 6nemlidir. Hepatik arter/ven ve
portal ven trombozu, hiperakut rejeksiyon, kanama, iskemi/
reperflizyon hasari postoperatif ddénemde gelisen greft iliskili
komplikasyonlardir. Yogun bakimda karaciger kan akimlarinin
ve safra akisinin Doppler ultrasonografi ile takibi, yakin
hemodinamik monitorizasyon, biyokimyasal degerlendirme
erken greft fonksiyon bozuklugunu saptamada 6nemlidir.
Postoperatif karaciger disfonksiyonunun erken tespitinde non
invaziv bir degerlendirme testi olan LIMON sistemi énemli
yer tutar. Indosiyanin yesili kullanilarak plazmadan kaybolma
hizina bakilarak (plasma disappearance rate of indocyanine
green PDR-ICG) karacigerin eliminasyon ve dolasim ozellikleri
hakkinda bilgi saglar.

Sonug

Karaciger transplantasyonu son donem karaciger
hastaligi tedavisinde en etkili tedavi yontemidir. Bu dinamik
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prosedlrde hastalarin perioperatif multidisipliner yaklasim ile
degerlendirilerek yonetilmeleri oldukca dnemlidir. Deneyimli
yogun bakim ekibi tarafindan uygulanacak glvenilir ve etkili
perioperatif yonetim ile greft fonksiyonlarinda iyilesme,
komplikasyonlarin dnlenmesi, saptanmasi ve etkili sekilde
tedavi edilmesi ile sagkalim oranlarinda artis saglanacaktir.
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Intensive Care Unit-acquired Paresis: Risk Factors
in Conscious and Cooperative Patients in Intensive
Care Units

Yogun Bakim Unitesinde Kazanilmis Parezi: Yogun
Bakim Unitesinde Bilinci Acik ve Koopere Hastalarda
Risk Faktorleri

ABSTRACT Objective: The aim of this study was to identify the frequency of intensive care unit-
acquired paresis (ICU-AP) and predisposing factors for muscle weakness in our ICU patients.
Materials and Methods: A prospective observational study was conducted in a 25-bed ICU of
a tertiary hospital. Patients who were cooperated with muscle strength examination, stayed in
ICU more than three days and had no preexisting neuromuscular disorder were included in the
study. The diagnosis of hospitalization, need for mechanical ventilation, comorbidities, length of ICU
stay, mobilization level, discharge status, and Sequential Organ Failure Assessment (SOFA) were
recorded. Manual muscle strength test was assessed according to Medical Research Council scale.
Handgrip and finger pinch strength values were recorded.

Results: Forty-two patients completed muscle strength examination. ICU-AP was determined in
16 (38.09%) patients. Length of ICU stay, mechanical ventilation rate, SOFA score and frequency of
decubitus ulcers were higher in patients with ICU-AP (p<0.05). There was a significant relationship
only between mechanical ventilation and ICU-AP

Conclusion: ICU-AP is a common problem in critically ill patients and influences outcomes of
patients. Patients without mechanical ventilation may develop ICU-AP and mechanical ventilation
can be determined as one of the risk factors for muscle weakness.

Keywords: Intensive care, mechanical ventilation, polyneuropathies

0z Amac: Calismamizin amaci yogun bakim tinitesindeki (YBU) hastalarimizda, kazanimis parezi
(KP) sikligini ve kas glicstizlUgU icin predispozan faktorleri belirlemektir.

Gereg ve Yontem: Uciincli basamak bir hastanenin 25 yatakli YBU'de prospektif gézlemsel bir
calisma yirttilmiistir. Kas glicti muayenesine koopere olan, YBU'de kalisi lic giinden fazla olan
ve daha oncesinde néromuskiler bozuklugu olmayan hastalar dahil edildi. Yatis tanisi, mekanik
ventilasyon ihtiyaci, komorbiditeleri, yatis slresi, mobilizasyon dizeyi, taburculuk durumu, Organ
Yetmezligi Degerlendirmesi (SOFA) kaydedildi. Manuel kas gicl testi Medical Research Council
Olcegine gore degerlendirildi. Kaba kavrama ve (cli kavrama olguleri yapildi.

Bulgular: Kirk iki hasta kas gicti muayenesini tamamiadi. YBU-KP 16 hastada (%38,09) saptand.
YBU'de yatis siiresi, mekanik ventilasyon orani, SOFA skoru ve dekiibit Glser sikligi YBU-KP olan
hastalarda daha fazla idi (p<0,05). Mekanik ventilasyon ve YBU-KP arasinda anlamli iliski bulundu.
Sonug: YBU-KP yogun bakim hastalarinda sik gériilen bir problemdir ve hastalarin son durumlarini
etkilemektedir. Mekanik ventilasyona bagli olmayan hastalarda da YBU-KP gériilebilmektedir ve
mekanik ventilasyon kas glicsizIGgu icin risk faktorlerinden biri olarak tanimlanabilir.

Anahtar Kelimeler: Yogun bakim, mekanik ventilasyon, polinéropatiler
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Introduction

Neuromuscular damage is an unexceptional complication
in intensive care units (ICU). Patients in ICU may develop
extensive muscle weakness, diffuse muscle atrophy, and
decrease in deep tendon reflexes. Severe muscle weakness
in these patients is named as |ICU-acquired paresis (ICU-AP),
ICU-acquired weakness or critical illness polyneuromyopathy
(1-3). It is known that this syndrome is related with an
increase in the length of hospitalization and mortality (1).

The methods used for ICU-AP diagnosis are related to
the level of consciousness of the patient. Medical Research
Council (MRC) sum-score was identified for to test the
muscle strength in co-operative patients (4). It is not possible
to examine the muscle strength in unconscious patients.
In early phase of critical iliness, electrophysiological tests
may be helpful by excluding other factors (demyelination
disorders) for weakness and muscle biopsy can support the
muscle involvement (5).

In recent years ICU-AP associated risk factors have been
determined as multiple organ failure, sepsis, severity of
illness, hyperglycemia, and duration of ICU stay, parenteral
nutrition, red blood cell transfusion, receiving vasopressor
and catecholamines (1,5). Hermans et al. (5) indicated that
reports about the effect of corticosteroids and neuromuscular
blocking agents were inconsistent. Although former studies
showed a relation with ICU paresis and corticosteroid use,
current prospective studies did not find a primary relationship
between ICU paresis and the use of corticosteroid and
neuromuscular blocking agents.

The incidence of ICU paresis has been reported from
30% to 50%, depending on the time of diagnosis, the
severity and the etiology of the iliness (6).

Although there are studies investigating weakness in
intensive care patients, predisposing and preventive factors
in the literature, to our knowledge there is no study about
ICU paresis in our country. Our aim is to identify the ICU-AP
rates and predisposing factors for muscle weakness in our
ICU patients.

Materials and Methods

Our study protocol was approved by the Ankara Numune
Training and Research Hospital Clinical Researches Local
Ethics Committee with the decision no 1314-2017, approval
date 29.03.2017 and written informed consent was obtained
from all the patients or patients’ first degree relatives.

A prospective observational study was conducted in a
25-bed tertiary hospital ICU between April 2017 and May
2018. All of the conscious patients admitted to ICU in this
period were evaluated. Exclusion criteria were: younger than
18 years old, preexisting any central or peripheral nervous
system disorder or muscular disease, traumas that prevent
muscle strength examination and cause diffuse tissue loss
(extensive burns, etc), pregnancy, no cooperative with the
muscle strength examination and stay in ICU less than three
days.

Ramsey Sedation scale that is the most commonly used
scale for consciousness level of patients were calculated
for each patient (7). The patients with Ramsey score 2 or
3 (indicates the patients who are cooperative, oriented,
tranquil and responsive to commands only) were included
in the study.

Age, gender, ICU admission diagnosis, mechanical
ventilation requirement, co-morbidities, length of ICU
hospitalization, mobilization level, total parenteral nutrition,
decubitis ulcers and discharge status were evaluated. Body
temperature, complete blood count, routine biochemical
tests, C-reactive protein levels, and phosphor levels, cardiac
and pulmonary parameters, were recorded. The Sequential
Organ Failure Assessment (SOFA) was used to evaluate
the disease severity and morbidity. The six organ systems
(respiratory, cardiovascular, central nervous system, renal,
coagulation and liver) are assessed as having a total score
of 6-24 with SOFA score (8). Laboratory assessments and
SOFA score were evaluated at ICU admission.

Adequate assistance was supplied to patients for
mobilization. Mobilization activities were recorded at 3
levels: 1) Sitting with hanging legs at the edge of the bed for
3 minutes; 2) Transferring from bed to chair and sitting in the
chair for 3 minutes; 3) Walking 10 meters.

Patients had detailed neurological examination by a single
physician and manual muscle force testing was assessed
according to MRC scale. This scale involves both upper and
lower limbs including 12 muscle groups. Total score ranges 0
to 60 (each muscle group score changes between 0 and 5).
A patient with a MRC sum score less than 48 was accepted
she/he had clinically weakness (9,10).

Grip strength (kilograms) of hands was measured by
Jamar dynamometer. During the evaluation the shoulder
was in adduction and neutral rotation, the elbow was in 90°
flexion, the wrist in the neutral position. In the examination
three measurements were made with a minute interval
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between each measurement for hand grip strength and
averages were recorded (11).

Finger dynamometer (Baseline® hydroulic pinch gauge)
was used for testing finger pinch strength. During the
measurement shoulder was placed in the adduction, the
elbow in the 90° flexion, the forearm in the neutral position
and the wrist in the 20-30° extension. The finger pinch was
repeated 3 times and the mean value was recorded.

Manual muscle strength test, grip and finger pinch
strength examination were performed by same physician.
A total MRC score less than 48 or handgrip less than 11 kg
for males/7 kg for females were accepted as ICU-AP (12).
Demographic and clinical variables were assessed in patients
with and without paresis.

Statistical Analysis

Statistical analyses were performed with Statistical
Package for Social Sciences for Windows 20 package
program. Shapiro-Wilk test was used to test for normality; the
results of this test indicated that age SOFA score and muscle
strength score were normally distributed. Non-parametric
tests were used because of the unbalanced patient groups.
Mean, median minimum, maximum and standard deviation
values were used for the general descriptive statistics for
continuous variables. When analyzing the differences of the
continuous variables between the two groups Mann-Whitney
U test was used. The differences between categorical
variables were determined using chi-square or Fisher's exact
tests. While studying the relations between the MRC score,
handgrip and finger pinch strength Spearman correlation
tests were used. Binary logistic regression analysis was used
to examine the association with paresis and risk factors. The
threshold for statistical significance was set at p<0.05.

Results

A total of 805 patients had been admitted to our ICU
in the study period. Of these patients 143 were conscious
and 42 patients completed the muscle strength examination
(Figure 1). The median of stay in ICU was 17 days and after
the onset of mechanical ventilation was 17 days (range, 6-54
days and 4-54 days respectively). Most frequently diagnosis
at admission to ICU among the evaluated patients was
airway and breathing problems (21 patients had infectious
or noninfectious dyspnea) and the other diagnosis were
terminal cancer, trauma, myocardial infarction, renal failure,
pericarditis, serious infections and gastrointestinal bleeding.

Turk J Intensive Care 2019;17:190-6

ICU-AP was determined in 16 (38.09%) patients according to
MRC score. Besides we found 15 patients handgrip less than
11 kg and 7 kg (for males and females respectively). Handgrip
strength of one patient was higher than 11 kg although he
had a MRC scale score less than 48. He had more severe
muscle weakness in lower extremities. Our analyses were
performed with the ICU-AP groups that were formed by
considering the MRC scale. Length of ICU stay, mechanical
ventilation rate, SOFA score, total parenteral nutrition and
decubitis ulcers were higher in patients with ICU-AP (p<0.05).
Patients” demographic and clinic characteristics according to
ICU-AP were described in Table 1.

The mean value for muscle strength test score was
48.85+11.13 (24-60); handgrip strength was 15.41+11.40 (1-
42.50) and finger pinch strength was 3.99+2.65 (0.50-9.50).
There was a high degree correlation with muscle strength,
handgrip and finger pinch strength (p<0.001 and r>0.6). 29
of our patients were mobilized during the ICU stay. Eleven
patients (68.75%) with ICU-AP were not mobilized. Patients’
discharge status was recorded. While the rate of discharge
to home was 6.25% in patients with ICU-AR this rate was
30.6% for the patients with no muscle weakness (Table 2).

805 patients admitted to ICU between

101 patients without muscle

April 2017 and May 2018 strength cxamination

J 53 were discharged or died in less
than 3 days

24 had preexisting nervous system
143 patients were conscious disorder

20 were 1o cooperative with

—>
J examination

3 had diffuse trauma

42 patients supplied muscle strength and handgrip

examination 1 was pregnant

Figure 1. Diagram of intensive care units patients’ assessment

ICU: Intensive care units
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Table 1. Clinical characteristics of patients with and without paresis

Total patients Patients with ICU-AP Patients without ICU-AP

n=42 n=16 n=26 P
Age (Years, mean + SD) 64.59+18.31 67.93+18.16 62.53+18.44 0.400
Female (n, %) 18 (42.85%) 9 (56.25%) 9 (34.61%) 0.169
Coexisting chronic diseases (n, %)
Diabetes 10 (23.38%) 6 (37.50%) 4 (15.38%)
Hypetension 13 (30.95%) 7 (43.75%) 6 (23.07%)
None 12 (28.57%) 3(18.75%) 9 (34.61%) 0.269
Length of stay in ICU (day) 12.85+10.75 17.93+15.34 9.73+4.65
(Mean, t) (Median, min-max) 9 (6-54) 12 (6-54) 8(6-24) 0.037*
Mechanical ventilation + (n, %) 14 (33.33%) 9 (56.25%) 5(19.23%) 0.013*
Mechanical ventilation duration (day) 19.50+£15.37 23.55+17.35 12.2047.88
(Mean, * SD) (Median, min-max) 17 (4-54) 18 (4-54) 10 (5-24) 0.204
Total SOFA Score (Mean % SD) 5.5943.02 6.75+3.13 4.88+2.77 0.039*
Sepsis + (n, %) 5(11.90%) 4 (25.00%) 1(3.84%) 0.061
Decubitus ulcer + (n, %) 6(14.28%) 5(31.25%) 1(3.84%) 0.023*
Total parenteral nutrition + (n, %) 28 (66.66) 14 (87.50%) 14 (53.84%) 0.025*
Use of drugs (n, %)
Insulin 4(9.52%) 1(6.25%) 3(11.53%)
Sedative/anxiolytic 7 (26.92%) 5(31.25%) 2 (7.69%)
Corticosteroids 15 (35.71%) 5(31.25%) 10 (38.46%) 0.229
Dialysis (n, %) 6 (14.28%) 3(18.75%) 3(11.53%) 0.380
Glucose (mg/dL, mean + SD) 132.30+22.78 131.06£19.51 133.07£24.99 0.897
Hemoglobin (g/dL, mean + SD) 10.12+1.92 9.81+2.02 10.31+1.86 0.282
AST (U/L, mean + SD) 32.85+25.99 28.68+18.79 35.42+29.63 0.484
Albumin (g/L, mean + SD) 2.78%0.62 2.8610.72 2.73%0.56 0.716
Protein (g/L, mean £ SD) 5.73£1.04 5.73+1.02 5.73+1.07 0.897
Phosphor (mg/L, mean % SD) 3.22+0.98 3.01+£0.94 3.35+1.01 0.638
Hypophosphatemia (n, %) 6(14.28%) 4 (25%) 2 (7.69%) 0.136
ICU: Intensive care unit, ICU-AP: Intensive care unit-acquired paresis, SOFA: Sequential Organ Failure Assessment, SD: Standard deviation, AST: Aspartat aminotransferaz,
min-max: minimum-maximum

Total SOFA score, length of stay in ICU, mechanical

Discussion

ventilation rate, total parenteral nutrition and decubitis
ulcer rate were higher in ICU-AP group. Factors influencing
muscle weakness such as length of stay in ICU, mechanical
ventilation, disease severity (SOFA score), decubitis ulcers
was evaluated by univariate analyses and significant variables
(SOFA score, total parenteral nutrition and mechanical
ventilator) assessed by binary logistic regression analyses.
Our results indicated that there was a significant association
between only mechanical ventilation and ICU-AP (Table 3).

Neuromyopathy in ICU patients is associated with worse
discharge outcomes and deterioration in daily living activities.
ICU-AP awareness is increasing day by day worldwide. In
this study our purpose was to investigate the ICU-AP rates
and risk factors for paresis in our conscious ICU patients. Our
results support that ICU-AP frequency was more than one
third of conscious patients and the most important factor for
ICU paresis was mechanical ventilator.

Turk J Intensive Care 2019;17:190-6



194

Yurdakul et al. Muscle Weakness in Intensive Care Units

Table 2. Functional assessment and discharge status in intensive care unit patients

Total patients Patients with ICU-AP Patients without ICU-AP
n=42 n=16 n=26 P
Handgrip strength
(kg, mean, + SD) 15.41£11.40 7.40+10.49 20.34+8.99 0001
(Median, min-max) 15 (1-42.5) 2.50 (1-15) 18 (5-42.5)
Finger pinch strength
(kg, mean, £ SD) 3.99+2.65 1.8142.32 5.33+1.89 <0.001*
(Median, min-max) 4(0.50-9.50) 0.50 (1-3) 5.50 (2.50-9.50)
Mobilization level (n, %)
Non-mobilized 13 (30.95%) 11 (68.75%) 2 (7.69%)
Sitting at the edge of the bed 14 (33.33%) 2 (12.50%) 12 (41.15%) <0.001*
Transferring from bed to chair 6(14.28%) 3(18.75%) 3(11.61%)
Walking 9 (21.42%) 0 9 (34.61%)
Discharge status (n, %)
Exitus 2 (4.76%) 1(6.25%) 1(3.84%)
Another clinic 24(57.14%) 10 (62.5%) 14 (53.84%)
Palliative care 7 (16.66%) 4 (25.00%) 3(11.53%)
Home 9 (21.42%) 1(6.25%) 8(30.76%) 0.250

ICU-AP: Intensive care unit-acquired paresis, SD: Standard deviation, min-max: minimum-maximum

Table 3. Binary logistic regression analysis showing the association between paresis and risk Factors

ICU-AP B SE p Exp (B) 95% Cl

MRC scale sore <48 Constant -1.099 0.436 0.012
SOFA score 0.111 0.135 0.408 0.895 0.687 1.165
Total parenteral nutrition 1.333 0.903 0.140 0.264 0.045 1.547
Mechanical ventilation 1.686 0.708 0.017* 0.185 0.046 0.742

*p<0.05.

paresis

B: Regression coefficient, SE: Standard error, Exp (B): Odds ratio, Cl: Confidence interval, SOFA: Sequential Organ Failure Assessment, ICU-AP: Intensive care unit-acquired

ICU-AP frequency has reported between 25% and
55% in literature (1,2,10-14). Cramer mentioned that
change in electrophysiological findings (sudden decrease in
compound muscle action potential amplitude) indicating the
development of CINM was monitored in higher than 65%
of patients in one study (15). Although there is not a clear
comparison, studies analyzing similar patient population
found clinical ICU-AP in 25.3% while electrophysiological
abnormalities was detected in 58% of the patients
(16,17). Electroneuromyography also guides to evaluate
weakness in altered-state of consciousness patients
while muscle strength examination for MRC scale needs
cooperative patients. On the other hand attainability of
electrophysiological equipment and experienced clinicians

Turk J Intensive Care 2019;17:190-6

can be considered as the limitations for this method, and
therefore clinic muscle strength examination is still important
for assessments. In this study we found 38.09% of the
awake and conscious patients had ICU-AP according to
MRC scale score. Our rate is similar to literature; furthermore
studies with electrophysiological assessments may indicate
higher paresis rates.

Neuromuscular dysfunctions in ICU patients are
combined with worse functional outcomes (10).

Handgrip strength is identified as an advantageous test
for muscle weakness, was found correlated with sarcopenia
and it has been used for ICU-AP in different studies
(1,16,18,19). Although expected handgrip strength cutoff
value for hospitalized patients can be less than age and sex
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matched healthy controls different factors affect this test in
critically ill patients and Ali et al. (16) indicated that a force
value for <11 kg for males and <7 kg for females is adequate
for ICU-AP description. Handgrip strength test with Jamar
dynamometer appears to be a shorter test as compared to
general muscle strength examination, it does not need a
different positioning for each muscle group, and additionally it
shows results in a more objective numeric scale. In our study
we were able to perform handgrip strength test in all of the
patients who had completed general muscle strength test.
Differently from other studies we performed finger pinch test
for all of the participants and our results demonstrated that
there was a meaningful association between MRC scale,
handgrip strength and finger pinch strength. Our results
support that that weakness should be taken into account not
only in the proximal but also in the distal muscle groups in
ICU-AP patients in addition to this finger pinch and handgrip
strength tests are useful to assess critically ill patients.
Prolonged mechanical ventilation, increased mortality
rates, functional disabilities after discharge, and higher
costs are identified as worse outcomes for patients with
ICU-AP (20). Due to these reasons, early diagnosis of
ICU-AP may provide early rehabilitation opportunity to
improve the functionality ant to decrease the unfavorable
outcomes. Nguyen The and Nguyen Huu (10) found longer
duration of stay in ICU and in hospital and higher mortality
rates in patients with ICU-AP As a matter of fact, there is a
complicated relationship between ICU-AR underlying disease,
severity of critical illness, development of organ failure over
time, functional outcomes, and mortality rates. Pefiuelas
et al. (20) who studied to clarify this contradiction reported
that ICU-AP influences ICU mortality rates. Our patients
with ICU-AP demonstrated worse functional outcomes and
lower discharge (to home) rate in accordance with literature.
Patients with ICU-AP showed very low mobilization rates,
68.75% of the ICU-AP group could not be mobilized at all.
ICU-AP associated risk factors were determined as
multiple organ failure, persistent systemic inflammation,
sepsis, severity of illness, hyperglycemia, duration of ICU
stay, parenteral nutrition, and red blood cell transfusion.
Several medications such as vasopressors, catecholamines,
neuromuscular blockers and corticosteroids have been offered
as risk factors for ICU-AR however conflicting results have
been published concerning this issue (1-5,20). In our analysis
we found longer duration of stay in ICU, higher mechanical
ventilation rates and higher disease severity (SOFA score)

in patients with ICU-AP Binary logistic regression analyses
indicated that mechanical ventilation was a risk factor
for paresis. Unlike many studies in the literature, only the
patients in the mechanical ventilator were not evaluated
in our study and consequently our results indicated that
patients who are not dependent on mechanical ventilation
may also develop ICU-AP and mechanical ventilator is a risk
factor for paresis (10,16,20).

Study Limitations

Limitation of this study was small patient population.
This is due to the fact that this is a local, single-centered
study and a few numbers of patients was cooperative with
strength examination in ICU. Our preliminary results may be
beneficial for the studies concerning about weakness and
rehabilitation in the ICU in larger patient groups.

Conclusion

In conclusion ICU-AP is a common problem in critically
ill patients and influences outcomes of patients. Patients
without mechanical ventilation may develop ICU-AP and
mechanical ventilation is an independent risk factor for
paresis. Handgrip and finger pinch strength assessments are
in accordance with general muscle strength examination and
they are beneficial tests for ICU-AP diagnosis.
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Yogun Bakimda Takip Edilen HI1N1 Olgularinin
Retrospektif Degerlendirilmesi

Retrospective Evaluation of Intensive Care Patients
with HIN1 Virus

0Z Amag: Influenza viriislerinin neden oldugu enfeksiyonlarin tiim diinyada énemli bir halk saghgs
sorunu oldugu bilinmektedir. Bu calismada influenza A (H1N1) virstnlin neden oldugu enfeksiyonun
genel ozellikleri gdzden gecirilmis, yogun bakimda tedavi edilen agir olgulara ait veriler 6zetlenmistir.
Gereg ve Yontem: Anesteziyoloji ve Reanimasyon Yogun Bakim Unitesi'nde 2009-2013 vyillari
arasinda H1N1 tanisi ile takip edilen 12 olgunun demografik ozellikleri, klinik, laboratuvar ve
radyolojik bulgulari retrospektif olarak degerlendirilmistir.

Bulgular: Olgularin %66'si (n=8) kadin ve yas ortalamasi 33,9 idi. Olgularin %75'inde (n=9)
solunumsal, metabolik hastalik veya gebelik gibi altta yatan bir neden tespit edildi. Olgularin
%92'sinde (n=11) akut solunum sikintisi sendromu, %83'lnde (n=10) ¢oklu organ yetmezligi
ve septik sok tablosu mevcuttu. Takip sirasinda iki olguda ensefalit, iki olguda periferik dolasim
bozuklugu tespit edildi. Olgularin radyolojik incelemesinde en yaygin bulgunun akciger alt ve santral
zonlarin tutulmasi oldugu gézlendi. Yogun bakim kalis stresi 1-18 giin arasinda ve mortalite orani
%83 (n=10) idi.

Sonug: H1N1 olgularinda prognozu belirleyen en énemli etkenin akciger semptomlarinin siddeti
oldugu ve altta yatan bir risk faktér olmasi durumunda mortalitenin arttigi gézlenmistir.

Anahtar Kelimeler: influenza A, yogun bakim, akut solunum sikintisi sendromu, mortalite, gebelik

ABSTRACT Objective: It is known that infections caused by influenza viruses are important
public health problems all over the world. In this study, the general features of influenza A (H1N1)
virus infections were reviewed and the data of severe cases treated in intensive care unit were
summarized.

Materials and Methods: Demographic characteristics, clinical, laboratory and radiological findings
of 12 patients with HIN1 who were followed up in the intensive care unit between 2009 and 2013
were evaluated retrospectively.

Results: The mean age was 33.9 years and 66% of the cases (n=8) were female. In 756% of
the cases (n=9), an underlying cause such as respiratory, metabolic disease or pregnancy was
detected. Eleven patients (92%) had acute respiratory distress syndrome, and ten patients (83 %)
had multi-organ failure and septic shock. Encephalitis was detected in two patients and peripheral
circulatory defect was observed in two patients. The most common finding in the radiological
examinations was infiltration of the lower and central zones of the lung. The length of intensive
care stay was 1 to 18 days, and the mortality rate was 83% (n=10).

Conclusion: The severity of pulmonary symptoms was the most important determinant of
prognosis in patients with HIN1 and mortality increased in the presence of an underlying risk
factor.

Keywords: Influenza A, intensive care, acute respiratory distress syndrome, mortality, pregnancy

Giris

Influenza virslerinin neden oldugu enfeksiyonlarin tim
dinyada 6nemli bir halk saghg sorunu oldugu bilinmektedir
(1). HIN1 Nisan 2009'da Amerika Birlesik Devletleri ve

Meksika'da baslayan daha sonra tim dinyaya yayilarak
pandemiye neden olan influenza A virlsidur (2).

H1N1 virGsy, genetik yapisini olusturan dort zincirin
ikisini domuz, birini insan, birini de kus influenza viristnden
almaktadir. Genetik yapisinin ¢gogunu domuz influenza
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viristiinden aldigi icin virise “swine influenza viris A/
California/04/2009 A (H1N1)" ve yaptigi enfeksiyona da
“domuz gribi” denilmektedir. Virls, insanda ilk olarak
1974 yilinda izole edilmis ve 1976 yilinda 6limlere neden
olmustur. 1958-2005 vyillari arasinda gdzlenen 44 olgunun
gogunun domuzla temas hikayesi bulunmaktadir ve bunlarin
%17'si fatal seyretmistir (3). Kesin tani revers transkriptaz-
polimeraz zincir reaksiyonu ‘reverse transcription-polymerase
chain reaction’ (RT-PZR) ve virUs klttrd ile konmaktadir (4).
Yiksek morbidite ve mortalite oranlari ile karakterize olan
bu hastalik, salginlar sirasinda hastanelere basvurularda ve
yatislarda artisa neden olmakta, kitalar arasi salginlara yol
acarak daha dramatik sonuclara, kitlesel olimlere neden
olabilmektedir (5).

Pandemik influenza A (H1N1) viris enfeksiyonunda iki
farkli klinik tablo tanimlanmistir (6). Komplike olmayan hastalik
formunda ates, kuru 6ksUrik, bogaz agrisi, burun akintisi,
bas agrisi ve kas agrisi sikayetlerinin bazilari veya tamami
bulunmaktadir. Bu formdaki olgularda dispne gézlenmez.
Ozellikle cocuklarda dehidratasyon bulgulari olmaksizin
kusma ya da ishal gorilebilir. Tedavide genellikle destek
tedavisi ve istirahat yeterlidir. Komplike ya da ciddi formda
ise solunum sikintisi, solunum sayisinda artis, siyanoz,
solunum glcligu belirti ve bulgulari mevcuttur. Bunun
yani sira sersemlik hali ve uykuya meyil gibi mental durum
degisiklikleri, ensefalopati, ensefalit gibi santral sinir sistemi
bulgulari ve ikincil komplikasyonlar (bobrek yetmezligi, coklu
organ yetmezligi, septik sok) gorulebilir. Agir/komplike hastalik
grubundaki olgularda ya da altta yatan risk faktoérl olanlarda
destek tedavisine ek olarak antiviral tedavi ve yogun bakim
gereksinimi dogar (7). Yogun bakim gereksinimi olusturan
durumlar baslica t¢ grupta incelenebilir:

1. Ciddi gaz degisim bozukluguna neden olan viral
pnomoni,

2. linvaziv bakteriyel koenfeksiyonun (en sik
Staphylococcus aureus, Streptococcus pneumoniae ve grup
A streptokoklar) neden oldugu pnémoni ve sepsis,

3. Altta yatan komorbid hastaliklari olan olgularda organ
fonksiyonlarinda kétilesme.

Hastalarin yaklasik yarisinda herhangi bir risk faktorl
olmazken, diger yarisinda en az bir risk faktorl saptanmistir.
Obezite (vicut kitle indeksi >35 kg/cm?) mevsimsel grip igin
bir risk faktort degilken H1N1 influenza A enfeksiyonu bu
grup hastalarda agir klinik tabloda seyredebilir (6). Komplike
H1N1 gelisimi icin risk faktorleri Tablo 1'de dzetlenmistir.

Bu calismada influenza A on tanisi ile yogun bakima
kabul edilen ve H1N1 pozitif olgularin basvuru sikayetleri,
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altta yatan hastaliklar, hastaligin seyri, uygulanan tedaviler,
komplikasyonlar ve mortalite orani degerlendirilmistir.

Gerec ve Yontem

Ekim 2009 ile Aralk 2013 tarihleri arasinda Cukurova
Uriversitesi Tip Fakiltesi Reanimasyon Unitesi'nde
tedavi edilen influenza on tanili ve yapilan mikrobiyolojik
inceleme sonucu H1N1 pozitif 12 olgu retrospektif olarak
degerlendirildi. Olgularin basvuru sikayetleri, demografik
verileri, ek hastaliklari, uygulanan tedaviler, komplikasyonlar
ve mortalite oranlari incelendi.

Bulgular

Calismanin hedeflendigi stre boyunca yogun bakimda
toplam 1.668 olgu takip edildigi ve olgularin sadece 12’sinin
(%0,72) H1N1 pozitif oldugu saptandi. Calismaya dahil edilen
olgularin dis merkezde gribal enfeksiyon ya da pndémoni
tedavisi aldiktan sonra semptomlarinin diizelmemesi, genel
durumlarinin bozulmasi ve solunum sikayetlerinin baslamasi
Uzerine acil servisten ya da diger servislerden H1N1
enfeksiyonu distnuUlerek klinigimize alindigi belirlendi. En sik
basvuru sikayeti bir hafta - on giin dnce baslayan halsizlik,
OksUrik, bogaz agrisi, ates, balgam ve ardindan gelisen nefes
darhgr idi. Iki olguda bu sikayetlere ek olarak bulanti ve kusma
da mevcuttu. Calismaya dahil edilen olgularin timunde
(n=12), nazofarengeal sUrtntl drneklerinden ve entlbe olan
olgularin trakeal aspirat orneklerinden RT-PZR yontemi ile

Tablo 1. Siddetli H1N1 risk faktorleri
1.Yas (<2 yas, 265 yas)

2. Gebeler ve postpartum ilk iki hafta
3. Kronik medikal hastalik

- Kronik akciger hastaligi (6zellikle son bir yildir sistemik
glukokortikoid kullananlar)

- Kardiyovaskdler hastalik (konjestif kalp yetmezligi)
- Kronik bébrek yetmezligi

- Kronik karaciger hastaligi

- Diabetes mellitus

- Hemoglobinopatiler (orak hiicreli anemi vs.)

- imminosipresyon

- Solunum fonksiyonlarini baskilayan, solunum sekresyonlarinin
atilmasina engel olan veya aspirasyon riskini artiran hastaliklar
(kognitif disfonksiyon, spinal kord hasari, konviilzif hastaliklar,
néromiskdiler hastaliklar)
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HT1N1 virisU tespit edildi. Olgularin demografik 6zellikleri
Tablo 2'de 6zetlenmistir.

TUm olgularin radiyal arter kantlasyonu yoluyla elde edilen
arteriyel kan basinclari hipertansif olan iki olgu (sistolik arter
basinci >140 mmHg, diyastolik arter basinci >90 mmHg)
ve hipotansif olan iki olgu (sistolik arter basinci <90 mmHg,
ortalama arter basinci <60 mmHg) disinda normal sinirlarda
gdzlendi. Tum olgularda tasikardi (kalp atim hizi >90 atim/dk)
mevcuttu. Hipertansiyon ve tasikardi igin esmolol inflizyonu,
hipotansiyon igin dopamin inflzyonu ve noradrenalin
inflzyonu uygulandi. Ortalama 6 glintiin sonunda on olgunun
(%83) hipotansiyon nedeniyle tedavi aldigl saptandi. Vicut
isisinin dokuz olguda =38 °C (%75), bir olguda <36 °C (%8)

oldugu saptandi. Olgularin klinigimize kabull sirasindaki vital
bulgulari ve kan gazi degerleri Tablo 2'de belirtilmistir.
Olgularin tGmu klinigimize kabul edildiklerinde hipoksik
ve takipneikti. On olgu entiibe olarak, bir olgu non-invaziv
mekanik ventilasyon ile bir olgu ise maske ile 6 L/dk O,
tedavisi ile takip edildi. Mekanik ventilasyon uygulanan
olgularda akciger koruyucu ventilasyon stratejisi (tidal volim
5-6 mL/kg, PEEP 5-15 mmHg, aralikli kazandirma manevralari)
tercih edildi. Oksijenasyonu dizeltmek amaciyla entiibe
olan hastalarda vekironyum inflizyonu esliginde ters orantili
ventilasyon ve aralikli olarak prone pozisyonu uygulandi.
Olgularin klinigine kabull sirasinda hesaplanan PaO,/FiO,
oranlari ortalama 59,8, maske ile oksijen tedavisi alan olgu

Tablo 2. Hastalarin demografik 6zellikleri, yogun bakima kabul sirasindaki vital bulgulari ve kan gazi degerleri

Hasta sayisi ya da ortanca (minimum-maksimum) %
Cinsiyet (E/K) 4/8 33,3/66,7
Yas (yil) 33,9 (24-62) -
Ek hastalik
- KOAH 1 83
-HT 1 83
-DM 1 83
Risk Faktorleri
- Gebelik 4 33,3
- Postpartum 2 16,6
-ARDS 11 92
-MODS 10 83,3
- Septik sok 10 83,3
- Ensefalit 2 16,6
- Periferik dolasim bozuklugu 3 25
- CVVHDF 6 50
Yogun bakimda kalma siiresi (giin) 10(2-18) -

Ates (°C)

37,6 (35-38,7)

Sistolik kan basinc (mmHg)

138 (70-198)

Diyastolik kan basinci (mmHg)

74 (60-101)

Nabiz (atim/dakika) 128 (96-157) -
Kan gazi degerleri

-Pao, 51,8 (28-71) -
-PaCo, 39,2 (24-70) -
-pH 7,38 (7,07-7,48) -
-BE -4,7 (:3)- (-11,4) -
-HCo, 21,9 (15-22,1) -
PO,/FiO, 59,8 (28-210) -

CVVHDF: Devamli vené-ven6z hemodiyafiltrasyon, E: Erkek, K: Kadin

KOAH: Kronik obstriktif akciger hastaligi, HT: Hipertansiyon, DM: Diabetes mellitus, ARDS: Akut solunum sikintisi sendromu, MODS: Coklu organ yetmezligi sendromu,
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haricinde ise 45,6 idi. Olgularin 11'inde (%92) akut solunum
sikintisi sendromu (ARDS) tespit edildi. Akciger grafilerinde
bilateral infiltrasyon, yaygin yogun konsolidasyon alanlari,
atilmis pamuk gérinimi mevceuttu (Sekil 1). Infiltrasyonlar
agirhkh olarak her iki alt ve santral zonlar etkilemekteydi.
Alti olguda difflz bilateral infiltrasyon mevcuttu. Akciger
grafilerinde 5 olguda minimal plevral eflizyon gdzlendi.
Bilgisayarli tomografi cekilebilen (¢ olguda saptanan
radyolojik bulgu; bilateral yaygin asiner konsolidasyon alanlari
ve buzlu cam gordntmdaydda.

Klinigimizde ilk yapilan tetkiklerde dokuz olguda (%75)
aspartat aminotransferaz ve alanin aminotransferaz
degerlerinin ylksek oldugu ve devam eden takiplerinde de bu
degerlerin tedrici olarak yUkseldigi gbzlendi. Serum sodyum
degerleri bir olguda geldigi ginden itibaren, U¢ olguda
ortalama 4. ginden sonra ylksek seyrederek maksimum
165 degerine ulasti. Diger kan elektrolit degerlerinin normal
sinirlarda oldugu gdzlendi. Kreatinin ve kan Ure azotu
(BUN) degerlerinin baslangicta normal sinirlarda olmasina
ragmen ilerleyen glnlerde ylkseldigi tespit edildi. Santral
venodz basing (CVP), BUN, kreatinin seviyeleri ylkselen
olgulara devamli veno-ventz hemodiyafiltrasyon uygulandi
ve ortalama bes gln boyunca devam edildi. Hemoglobin,
hemotokrit ve trombosit degerleri normal sinirlarda iken
beyaz klre sayisinin U¢ olguda (%25) normalden yulksek,
diger dokuz olguda (%75) normalden distk oldugu tespit
edildi.

Kabul sirasinda G¢ olgunun suuru kapali, 5'inin suuru
konflize, diger 4'inlin ise suuru acik ve koopere idi. Ortalama
5. glnden itibaren yedi olgunun daha suurunun kapandigi

Sekil 1. Otuz bir yasindaki hastanin yogun bakim Unitesine geldigindeki
postero-anterior akciger grafisi
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saptandi. Serebral manyetik rezonans (MR) cekilebilen iki
olguda diffiiz beyin 6demine bagl ventrikiler ve subaraknoid
basi bulgulari, oksipital loblarda belirgin olmak Uzere beyin
sapl ve serebral beyaz cevherde ensefalit odaklari belirlendi.

Olgulardan basvuru aninda alinan bronkoalveoler lavaj
(BAL) kultUrlerinde siklikla Acinetobacter baumannii (n=8,
%66,6) olmak Uzere Staphylococcus aureus, Streptococcus
viridans Uredigi gozlenerek kultlr sonuclarina gore etkene
yonelik antibiyoterapi uygulandi. Olgulara H1N1 tedavisi
icin oseltamivir 2x150 mg verildi. Ciddi ARDS ile seyreden
hastalara metilprednizolon 1 mg/kg/gin iki hafta sire ile
kullanildi ve azaltilarak kesildi.

Postpartum olan olgular (n=2) C/S operasyonu 35. ve 37.
haftalarda dis merkezde yapilmis olarak klinigimize alindi.
Otuz alti ve 32 haftalik gebe olan olgulara yatislarinin 1. ve 2.
glnlerinde C/S ile dogum yaptirildi, 36 haftalik bebek saglikli
olarak ailesine teslim edilirken 32 haftalik bebek yenidogan
yogun bakim Unitesine gonderildi. Yirmi bir haftalik gebe olan
olguda yatisinin 12. gliniinde spontan distk meydana geldi.
Yirmi iki haftalik diger gebe icin bebege yonelik herhangi bir
operasyon yapiimadi.

Otuz iki haftalik gebe olguda yatisinin 8. gliniinde yaygin
deri alti amfizemi, 32 yasindaki erkek olguda yatisinin 8.
glnidnde scrotum ve perinede yaygin 6dem ve haslanmis deri
gorinimunde lezyon olustu. Olgularin ikisinde yatislarinin 8.
ve 12. ginlinde dolasim bozuklugu goézlendi. Bu olgulardan
8. glninde dolasim bozuklugu olan hastada sag el 5.
parmakta nekroz gelismesi Uzerine yapilan Ust ekstremite
renkli doppler ultrasonografide dijital emboli distnuldd.
Ayni olguda yatisinin 13. ve 14. gunlerinde sag elde dolasim
tamamen bozuldu. Diger olguda 12. giinde tUm parmaklarda
siyanoz meydana geldi. Her iki olguya da aralikli olarak stellat
ganglion blokaji uygulandi.

Olgularin klinigimizde yatis slresi ortalama 10,1 gin
olmakla birlikte mortalite orani %83,3 idi. Maske ile
oksijen tedavisi alan olgu yatisinin 2. glindinde, non-invaziv
mekanik ventilasyon tedavisi alan olgu yatisinin 15. glintinde
enfeksiyon hastaliklari servisine devredildi. Diger olgular
uygulanan tim tedavilere ragmen kaybedildi.

Tartisma

influenza virlis enfeksiyonlar, epidemi ve pandemi
olusturma 06zelligi nedeniyle énemi giderek artan ciddi bir
halk sagligi sorunudur. Bu olgularda basit grip belirtilerinden
(halsizlik, ytksek ates, kuru 6ksurik) siddetli solunum sikintisi
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gibi hayati tehdit eden komplikasyonlara kadar degisebilen
belirtiler ortaya cikabilir. Meksika'da yapilan arastirmada 24
Mart - 29 Nisan 2009 tarihleri arasinda influenza A (H1N1)
pandemisine bagli gelisen 2.155 pnémoni olgusunun 821'inin
hastaneye yatacak kadar agir pnémoni oldugu, 100°Gndn
eksitus oldugu bildirilmistir (8).

Grijalva-Otero ve ark. (9), influenza A (H1N1) pandemisine
bagli pnéomoni ve/veya ARDS nedeniyle dlen 38 olgunun
retrospektif incelemesinde olgularin cogunun genc yasta
oldugunu (ortalama 33 yas), %18,4'Untn énceden saglikli
oldugunu, %23,7'sinde ise altta bir kronik hastalik hikayesi
bulundugunu belirtmislerdir. Kojicic ve ark. (10), RT-PZR
yontemiyle H1N1 tanisi almis ve yogun bakim Unitesinde
tedavi olan 50 olgunun retrospektif incelemesinde, %62'sinin
kadin ve yas ortalamasinin 43 oldugunu, %30'unda bir veya
daha fazla kronik medikal hastalik bulundugunu, %96'sinda
ARDS, %56'sinda septik sok ve %27'sinde coklu organ
yetmezligi gelistigini tespit etmislerdir. Yine ayni calismada
olgularin %90'inin entlbe edilerek izlendigi, ortalama
mekanik ventilasyon slresinin 7 gin oldugu ve %14 olguya
renal replasman tedavisi uygulandigi, mortalite oranlarinin da
%52 oldugu belirtilmistir.

Kumar ve ark. (11) yogun bakimda tedavi goren H1N1
tanisi almis 32 olguyu incelemisler ve olgularin %78'inin
15-45 yas arasinda oldugunu tespit etmislerdir. Arastirmacilar
en yaygin gortilen semptomun ates ve nefes darligi, en yaygin
bulgunun ise tasikardi ve takipne oldugunu belirtmislerdir.
Bu olgularin %75'inde ARDS gelistigi, mortalite oraninin
%84 oldugu ve mortalitenin asil sebebinin ARDS oldugunu
vurgulanmislardir. Paredes ve Cevallos (12) H1N1 pandemisi
sirasinda ARDS tanisi olan 24 olgunun yas ortalamasinin
41,1, PaO,/FiO, orani ortalamasini %74,9 bulmuslardr.

Literatlrdeki calismalar i1siginda H1N1 tanili olgularin
genellikle genc populasyonu etkiledigi gortlmektedir.
Klinigimizde takip ettigimiz olgularda da yas ortalamasinin
33,9 oldugu, %67 olgunun kadin oldugu, Uc olguda (%24,9)
altta yatan kronik bir hastalik, 6 olgunun ise gebe ya da
postpartum dénemde (%50) oldugu gozlenmistir. Basvuru
aninda dokuz olguda (%90) ARDS, 8 olguda (%80) ¢oklu organ
yetmezligi ve septik sok tablosu gézlenmistir. Olgularimizin
PaO,/FiO, oranlarinin ortalama 59,8, klinigi iyi olan olgu
haricinde 11 olgunun PaO,/FiO, oraninin 45,6 oldugu tespit
edilmistir. Mortalite oranimiz literatirle uyumlu olarak %83
olmakla beraber bu yitksekligin olgularin ARDS tablosunun
ileri dlizeyde olmasi, %75'inin (n=9) riskli grup icinde olmasi
(G¢ olguda altta yatan kronik hastalik ve alti olguda gebelikle

ilgili durum) ve klinigimize kabul 6ncesinde dis merkezlerde
diger medikal tedavileri kullanmis olmasindan dolayi
antiviral tedavinin baslanmasinda gecikmenin etkili oldugu
kanaatindeyiz. Ek olarak, calismaya dahil olan olgularinin
hicbirinin o dénem influenza asisi yaptirmadigi ve riskli
gruptaki olgularin timinin mortal seyrettigi, bu nedenle
gebeler basta olmak Uzere riskli gruptaki kisilere yapilacak
influenza asisinin mortaliteyi azaltmaya katki saglayabilecegi
disUnulmastar.

Rohani ve ark. (13), yogun bakimda takip edilen H1N1
olgularin cogunlugunda akciger grafisi ve bilgisayarli
tomografi gorintilemesinde bilateral, siklikla orta ve alt
zonlari tutan konsalidasyon artisi oldugunu belirtmislerdir.
Bizim yogun bakimda takip ettigimiz 12 olgunun 11'inde de
orta ve alt zonlari tutan infiltrasyon gérinimi mevcuttu.

Kaliforniya’da 94 gebe ve 8 postpartum H1N1 tanili
kadinin incelendigi calismada; gebelerin %95’inin ikinci-
dclncd trimesterde oldugu, %35'inin de gebelik disinda
ilave bir risk faktor( tasidigl saptanmistir. Incelenen hastalarin
%8'inde hastalik mortal seyrettigi ve dordi acil olmak Uzere
alti hastaya yogun bakimda yattiklari stre icerisinde sezaryen
yapilmasi gerektigi belirtiimistir (14). Bizim takip ettigimiz
olgularda gebelerin tamami 2. ve 3. trimesterde olmakla
beraber gebelik disinda ilave bir risk faktorl tasimiyorlardi,
bununla beraber gebelik hikayesi olan olgularimizin hepsinin
eksitus olmasi; gebeligin tek basina blytk bir risk faktor
oldugunu gostermektedir.

Patel ve ark. (15) H1N1 tanili bir olguda ensefalit,
polinéropati ve siddetli rabdomiyoliz varligini gdsteren bir olgu
sunumu yayinlamislardir. Khandaker ve ark. (16) hospitalize
edilen 506 cocuktan 49'unda norolojik komplikasyon, 7'sinde
ensefalopati ve ensefalit tespit etmisler ve cocuklarda
norolojik komplikasyonlarin daha sik goéraldigl sonucuna
varmislardir. Bizim inceledigimiz olgular eriskin olmakla
beraber ikisinde (16,6) serebral MR incelemesi sonucunda
ensefalit tanisi konmustur.

Oseltamivir hem eriskin hem de cocuklardaki
mevsimsel ve pandemik influenza tedavisinde yaygin olarak
kullaniilmakta olan néraminidaz inhibitortdir (17). Sahip
oldugu anti-enflamatuvar etki ile semptomlarin siresini
azaltir ve klinik dlizelme saglar. Oseltamivir mdmkin olan en
kisa slrede (tercihen semptomlarin baslangicindan itibaren
ilk 48 saat iginde) baslanmali ve baslamak igin test sonuglari
ile taninin dogrulanmasi beklenmemelidir (18). Tedavi icin
5 gln slresince 2x75 mg kullanimi 6nerilmekle birlikte
yogun bakimda standart dozlar yerine daha yUksek dozlarin

Turk J Intensive Care 2019;17:197-203



202 Turktan ve ark. Yogun Bakimda Takip Edilen H1N1 Olgularinin Retrospektif Degerlendiriimesi

kullaniminin klinik iyilesme Gzerine etkileri tartisiimalidir (19).
Calismaya dahil edilen hastalarimiza ciddi solunum sikintisi
ve agir H1N1 tablosu nedeniyle kabulden itibaren bes gun
boyunca oseltamivir 2x150 mg uygulanmustir.

Agir ARDS'nin sadece erken fazinda 1 mg/kg/gin
metilprednizolona baslanmasi ve bu doza 214 gin devam
edilmesi, takiben de oksijenizasyon gdstergeleri takip edilerek
metilprednizolonun kademeli olarak kesilmesini dneren
yayinlar bulunmaktadir (20,21). Calismaya dahil olan olgular
da agir ARDS olarak kabul edilip antiviral tedavinin yaninda
metil prednizolon tedavisi eklenmistir. Olgulardan kabul
aninda alinan BAL kdlttrlerinde Greyen mikroorganizmalara
yonelik antibiyotik tedavisi de tedavi protokoline dahil
edildi. Ancak dis merkezde gribal enfeksiyon nedeniyle
takip edilip daha sonra bize basvuruldugundan, UGremelerin
primer enfeksiyona mi sekonder enfeksiyona mi baglh oldugu
konusunda bir yorum yapilamadi.

Hangi nedenle gelismis olursa olsun ARDS'de mekanik
ventilasyon sirasinda koruyucu akciger ventilasyonu
yapilmasi tedavinin kose taslarindan biridir (22,23). Bu amagla
olgularimiza daslk tidal volim (6 mL/kg), oksijenasyonu
dizeltmek amaciyla PEEP prone pozisyon, gerektiginde ve
olgular tolere ettigince ters orantili ventilasyon ve aralikli
olarak akciger kazandirma manevralari uygulanmistir.

Renal replasman tedavisinin endikasyonlari acisindan
hala bir fikir birligi olmamasina ragmen siddetli akut bdbrek
hasarinda 6zellikle erken donemde baslatiimasinin kisa sireli
sagkalimi iyilestirdigi distndlmektedir (23,24). Sepsisin klinik
etkilerini hafifletmek icin ise hemodiyafiltrasyon kullanimi
yogun sekilde tartisilmasina ragmen mortalite Gzerine faydali
etkileri henliz kesinlik kazanmamistir (25,26). Payen ve ark. (27)
hemodiyafiltrasyonun renal fonksiyon bozuklugunu negatif
yonde etkileyebilecegini hatta septik stres altindaki bobregin
durumunu daha da kotllestirebilecegini belirtmislerdir. Ancak
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plazmaferezin sepsiste adjuvan tedavide faydali olabilecegini
bildiren yayinlar da bulunmaktadir (28). Biz ise, takiplerinde
CVR BUN ve kreatinin seviyeleri ylkselen olgulara ortalama 5
glin boyunca hemodiyafiltrasyon uyguladik ancak bu olgularin
da mortal seyrettigini gdzlemledik.

Sonug

Ozellikle genc popiilasyonda goriilen HIN1
enfeksiyonunun kisa sire icinde siddetli solunum yetmezligi
ve ¢oklu organ yetmezligi olusturdugu, prognozu belirleyen
en onemli etkenlerin akciger semptomlarinin siddeti, coklu
organ yetmezligi, altta yatan kronik hastalik ve gebelikle iliskili
durumlar oldugu gozlenmistir. Erken tani ve hizli tedavi yani
sira O0zellikle gebelik ve diger riskli gruptaki olgularin influenza
asllama programina dahil edilmesinin mortaliteyi 6nlemede
etkili olacagr kanaatindeyiz.
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Molecular Characterization of Vancomycin-Resistant
Enterococcus faecium Isolates from Patients
Admitted to the Intensive Care Unit of Hatay State
Hospital

Hatay Devlet Hastanesi Yogun Bakim Unitesine
Basvuran Hastalardan izole Edilen Vankomisine
Direngli Enterococcus faecium lzolatlarinin Molekiiler
Karakterizasyonu

ABSTRACT Objective: In this study, it was aimed to determine vancomycin resistance
mechanisms, virulence genes and clonal relationships of 23 vancomycin-resistant Enterococcus
faecium (VREfae) strains isolated from patients admitted to intensive care unit of Hatay State
Hospital.

Materials and Methods: Minimal inhibitor concentration (MIC) values of vancomycin were
determined by E-test and antimicrobial susceptibility of the strains was determined by disc
diffusion method. The clonal relationship among VREfae isolates was determined by pulsed-field
gel electrophoresis (PFGE). Additionally, vancomycin resistance (vanA, vanB, vanC, vanD, vanE and
vanG) and virulence genes (asal, esp, gelE, hyl and cylA) were investigated by polymerase chain
reaction (PCR) method.

Results: All isolates harbored vanA gene and 17 isolates (73.9%) were positive for at least one
virulence gene. The most common virulence gene was esp, which was detected in nine isolates
alone and in two isolates together with hly gene. The hly gene was detected in five isolates alone
and the other virulence genes (asal, gelE and cylA) were not observed in any isolates tested. All
isolates showed multidrug resistance phenotype. Vancomycin MIC values of the isolates were
found to be >256 ug/mL by E-test. PFGE analysis revealed 14 different pulsotypes in five clusters
(A, B, C, D and E). The presence of identical PFGE patterns indicated that there was a cross-
transmission at hospital settings.

Conclusion: Continuous surveillance of resistance patterns and molecular characteristics of VRE
are needed to reduce the prevalence of infections caused by VRE and to take effective control
measures in hospitals.

Keywords: VVancomycin-resistant Enterococcus faecium, pulsed-field gel electrophoresis, virulence
genes

0z Amac: Bu calismada, Hatay Devlet Hastanesi yogun bakim {initesine basvuran hastalardan izole
edilen 23 vankomisine direncli Enterococcus faecium (VREfae) susunun vankomisine olan direnc
mekanizmalarinin, virtilans genlerinin ve klonal iliskilerinin belirlenmesi amaclandi.

Gerec ve Yontem: Izolatlarin vankomisin minimal inhibitér konsantrasyon (MIK) degerleri E-testi ile
antimikrobiyallere olan duyarliliklari ise disk diflizyon yontemi ile saptandi. VREfae izolatlar arasinda
klonal iliski pulsed-field jel elektroforezi (PFGE) ile belirlendi. Vankomisin direnc (vanA, vanB, vanC,
vanD, vanE ve vanG) ve virllans genleri (asal, esp, gelE, hyl ve cylA) polimeraz zincir reaksiyonu
(PZR) yontemi ile arastirildi.

Bulgular: Bitln izolatlar vanA geni tasidigi  tespit edildi ve izolatlarin 17'si (%73,9) en az bir virilans
geni yoninden pozitif bulundu. En yaygin virllans geni olan esp, dokuz izolatta tek basina ve iki
izolatta ise hly geni ile birlikte saptandi. hly geni tek basina bes izolatta tespit edilirken ve incelenen
diger virllans genleri (asal, gelE ve cylA) ise hicbir izolatta tespit edilmedi. Izolatlarin tamami cogul
direnc fenotipi gdsterdi. izolatlarin vankomisin MiK degerleri E-test ile >256 pg/mL olarak bulundu.
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PFGE analizi izolatlarin bes farkli klustera (A, B, C, D ve E) ve 14 farkli pulsotipe ayrildigini gdsterdi. Izolatlar arasinda ayni PFGE band profillerinin gérilmesi

hastane ortamlari ile hastalar arasinda karsilikli bulasmanin oldugunu gosterdi.

Sonug: VRE kaynakli enfeksiyonlarin prevalansini azaltmak ve hastane ortamlarinda etkili kontrol dnlemleri almak icin VRE'nin diren¢ patternlerini ve

molekuler ¢zelliklerinin strekli olarak izlienmesi gerekmektedir.

Anahtar Kelimeler: Vankomisine direncli Enterococcus faecium, pulsed-field jel elektroforezi, virllens genleri

Introduction

Following the first report of vancomycin resistant
enterococci (VRE) in England 1988 (1) and shortly afterwards
in France (2), presence and distribution of these agents were
increasingly reported in both USA and European countries
(3). In Turkey, for the first time, vancomycin resistant
Enterococcus faecium (VREfae) was isolated from pleural
fluid taken from 11-month-old boy with bronchopulmonary
infection, empirically treated with vancomycin and amikacin
in 1998 by Vural et al. (4). In following years, incidence of
these microorganisms, especially VREfae, were increasingly
reported from different settings and clinical cases in Turkey
(5-7). Although enterococci are known to have intrinsic
resistance to certain antimicrobials such as p-lactams,
aminoglycosides; recently, vancomycin resistance together
with high level of ampicillin and aminoglycoside resistance
have frequently been reported, and today is a major cause
of concern due to the limited antimicrobial treatment options
(8,9).

In previous studies carried out in Turkey, rectal
colonization rate of VRE was reported between 4.9 and 15%
(10,11). Effective and continuous surveillance of cultures
in patients hospitalized intensive care units has great
advantages such as: (i) detection of asymptomatic carriers
with multiple resistant microorganisms, (i) implementation
of effective isolation measures for patients and settings,
(iii) obtaining successful results for the eradication of these
microorganisms (12). Therefore, it is recommended to
investigate the patients hospitalized in intensive care units
for these microorganisms (13).

Enterococci have the ability to produce several virulence
factors contributing their pathogenesis such as esp
(enterococcal surface protein), asal (aggregation substance),
gelE (gelatinase), cylA (cytolysin) and hy/ (hyalurinidase)
(14). These virulence factors have been reported in VREfae
isolates with varying rates (7,15).

It is of great importance to determine the clonal
relationships among VRE isolates in order to take
effective control measures and limiting spread of these

microorganisms. For this purpose, numerous molecular
typing methods such as randomly amplified polymorphic
DNA, pulsed field gel electrophoresis (PFGE), multi locus
sequence typing, have been developed (16-18). However,
each of these methods has differences in the reproducibility
and discriminatory abilities. Of these methods, PFGE is
accepted as gold standard for typing various bacterial
species and is widely used (19,20).

The aims of the study were (i) to investigate vancomycin
resistance mechanism and virulence genes and (ii) to
determine clonal relationship and antimicrobial susceptibility
of 23 VREfae strains isolated from patients hospitalized in
intensive care unit.

Materials and Methods
Study Group

Rectal swab samples were taken from patients
hospitalized in intensive care unit of Hatay State Hospital,
Turkey between January and June 2017. Rectal swab
samples were collected from all in patients at the time of
admission and repeated monthly. In case of VRE positivity,
if the patients had no clinical signs, it was defined as rectal
VRE colonization and the case was followed up weekly
according to institutional VRE surveillance program.

As VRE strains,which were isolated before, are used
in the study (due to being a retrospective study), ethics
committee decision is not taken.

Isolation of VRE Isolates

For VRE screening, rectal swab samples were directly
inoculated onto chromID VRE agar plates (bioMérieux,
France) and incubated at 35 °C for 48 h. Then, the colonies
(blue-green or violet color) of being suspected of VRE were
passaged on blood agar plates supplemented with 5%
defibrinated sheep blood in order to obtain pure cultures.
The colonies were identified as Enterococcus spp. based
on biochemical tests (colony morphology, Gram staining,
catalase test, growth in 6.5% sodium chloride, L-pyrrolidonyl-
R-naphthlamidase activity and, aesculin hydrolysis in the

Turk J Intensive Care 2019;17:204-8



206 Sakin et al. Molecular Characterization of Vancomycin Resistant Enterococcus faecium Isolates

presence of 40% bile salts) (21). The isolates were identified

by VITEK and confirmed by polymerase chain reaction (PCR)

(22). In addition, all isolates were characterized by PFGE,

which was performed in Public Health Institution of Turkey

(Ankara) as described previously by Morrison et al. (23).
Antimicrobial Susceptibility Testing

Antimicrobial susceptibility of the isolates was
determined using the Kirby-Bauer disc diffusion method on
Mueller Hinton Agar (Merck, Germany) according to Clinical
and Laboratory Standards Institute (CLSI) guidelines (24).
Following disks were used: high level gentamicin (120 pg),
tetracycline (30 pg), chloramphenicol (30 ug), rifampicin,
ampicillin (10 pg), vancomycin (30 pg), erythromycin (15 ug)
and ciprofloxacin (5 ug). The minimal inhibitory concentration
(MIC) values of vancomycin were determined by E-test
(Liofilchem, ltaly). Enterococcus faecalis ATCC29212 was
used as control strain. The isolates resistant to at least three
different antimicrobial classes were deemed as multidrug
resistant (MDR).

PCR Detection of Vancomycin Resistance Genes

Vancomycin resistance genes (vanA, vanB, vanC, vanD,
vank and vanG) were detected as previously reported by
Depardieu et al. (25).

PCR Detection of Virulence Genes

Multiplex PCR was performed to screen specific

virulence genes (esp, hyl, asal, cylA and gelE) as previously
reported by Vankerckhoven et al. (14).

Results

Antimicrobial Susceptibility Testing

All 23 VREfae isolates were resistant to vancomycin,
ampicillin, ciprofloxacin and erythromycin. Resistance rates
for rifampicin, tetracycline, gentamicin and chloramphenicol
were 95.7% (22), 56.5% (13), 56.5% (13) and 4.3% (1),
respectively (Figure 1). All isolates showed MDR phenotype.
Vancomycin MIC values of the isolates were found to be
>256 pg/mL by E-test.

mPCR Investigation for Vancomycin Resistance and
Virulence Genes

All VREfae isolates carried the vanA gene. Out of 23
VREfae isolates, 17 (73.9%) were positive for virulence
genes examined. Of the virulence genes examined, only
esp and hly genes were observed among the isolates. The
most common virulence gene was esp, which was detected
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in nine isolates alone and in two isolates together with
hly gene. The hly gene was detected in five isolates alone
(Figure 1).

PFGE Analysis

A shown in Figure 1, PFGE typing of 23 VREfae isolates
showed 14 distinct PGFE types, clustering in five (A, B, C, D
and E) PFGE groups based on a similarity coefficient of >85.

Discussion

Multiple resistant microorganisms including VRE have
increasingly become important pathogens in relation to
both colonization and hospital infections and have caused
considerable concern throughout world (3). As in all over
the world, an increasing rate of prevalence of VRE agents
isolated from nosocomial infections were observed in Turkey.
Namely, prevalence rates of VRE based on data from the
National Nosocomial Infections Surveillance System was

Isolate PFGE PFGE  Resistance Virulence
w D Type Group Phenotype Factors
a0 it A CN,VAECIPTEAM None
ﬁ:_‘ 2 I A CNVAERACIP.CTEAM None
= bLI | A VAERA,CIP.AM esp
' 184 01 B VAERACPAM None
| { 14 I VA.E,RA,CIP.AM None
LR ]h 15 1 B VAERACPAM None
- | 2 IV B VAERECPAM e
.~ 0w v B VAERACPAM esp
i ¥ B VAERACPAM esp. hiy
2L 235 Wy B VAERE,CIPAM esp
DAV B VA.ERACIPAM op
— B 16 VI B VAERACPAM esp
25 VL C CNVAERACPTEAM e
_~‘| I; ' 4 VI C CNVAERACRTEAM e
1 = 2% VNI C CNVAERACPTEAM  None
| 131X D CNVAERACPTEAM iy
0 19 X D CNVAERACPTEAM iyl
{— 2B X D CONVAERACPTEAM iy
g Il XI D CNVAERACPTEAM  esp hiy
FLI; ' I7  XI D CNVAERACPTEAM  esphiy
g leb ! 2% XL D CNVAERACPTEAM iy
L 29 Xl D CNVAERACRTEAM  ily
I‘ 138 XIV E CNVAERACPTEAM  None

Figure 1. Dendogram showing the results of smal PFGE 23 VREfae
isolates. PFGE types are indicated as Roman numerals. PFGE groups A, B,
C, D and E consisted of the isolates having a similarity coefficient 285%.
The scale bar given on the top indicates similarity percentages detected
for pulsotypes
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reported as 5.4%, 6.1%, 11.2%, 17.7% and 21.2% for 2008,
2009, 2010, 2012 and 2013, respectively (26,27).

The vancomycin resistance in enterococci is mediated
through the van gene operons, and so far eight operons
(vanA, vanB, vanC, vanD, vanE, vanG, vanL and vanM), each
with a different resistance phenotype have been described.
Of these, the isolates only carrying vanA, vanB and vanM
gene have a high level of vancomycin resistance (=128 ug/
mL) (28). In previous studies conducted in Turkey (5,7,29),
vanA is frequently determined in VRE isolates. Similarly, in
the current study, all isolates were also found to carry vanA
gene.

VRE isolates are often resistant to other classes of
antimicrobial agents and show MDR phenotype, making
treatment options very limited (9). In this study, all isolates
showed MDR phenotype. Similarly, Gozalan et al. (7) found
that all isolates were MDR phenotype except quinopristin/
dalfopristin and linezolid.

Determination of clonal relationships between VRE
strains isolated from hospital settings and clinical cases
are of great value in detecting outbreak strains and
infection sources. For this purpose, PFGE technique is
one of the most preferred molecular techniques used for
typing bacterial isolates due to high reproducibility and
discrimination power (23). According to PFGE results, 23
VREfae isolates were distributed in five groups (A, B, C, D
and E). As seen Figure 1, most of the isolates were found to
be belonged to B and D group, accounting for 69.6% of the
isolates, indicating occurrence of clonal spread in intensive
care unit. Santajit and Indrawattana (30) have reported that
nosocomial infections may originate from exogenous or
endogenous sources and may be transferred by either direct
or indirect contact between patients, health care workers,
contaminated objects and, even medical devices. Although
the mode of transmission is not the scope of this study, it
might be suggested that VREfae isolates might originated
from exogenous or endogenous sources. Another study
carried out by Gozalan et al. (7) reported identical PFGE
profiles between non-invasive and invasive VREfae isolates
vice versa, indicating exogenous or endogenous SOurces.

Presence of virulence genes in enterococci plays an
important role for colonization and pathogenesis of infection
(14). In this study, 73.9% of the isolates were positive for
the presence of virulence genes and esp and hly genes were
only detected alone or together among virulence genes
tested. Similar observation was reported by Saba Copur et

al. (31), who detected only esp (80.6%, n=75), hly (15.1%,
n=14) and gelE (3.2%, n=3) genes among 93 VREfae isolates
and stressed that vancomycin sensitive enterococci isolates
had more virulence genes than VRE isolates. Another study
carried out by Gozalan et al. (7), virulence genes were
detected in 75% (n=41) of 55 VREfae isolates regardless of
their invasive or non-invasive status and found esp gene as
the most common virulence gene, in one isolate together
with ebpA and in one isolate together with ebpA, asal, gelk
and cpc.

Conclusion

PFGE results indicated cross-transmission in intensive
care unit due to identical PFGE profiles shared by isolates.
Thus, infection control measures should strictly be applied
in hospital settings. All VREfae isolates had MDR phenotype
including ampicillin and high level gentamicin resistance.
For the treatment of infections caused by VREfae strains,
antibiotic susceptibilities of these agents should be taken
into consideration. The esp gene was detected as the most
common virulence gene considering the studies conducted
in Turkey, it might be suggested that esp gene is highly
prevalent in both invasive and non-invasive VRE isolates.
Comprehensive molecular epidemiological studies should be
conducted to determine the possible roles of non-invasive
isolates in nosocomial infections and to take the effective
measures to reduce the spread of these bacteria and the
infections that may arise from these bacteria.
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Yogun Bakim Hastalarinda Deksmedetomidin
Infiizyonunun Oksijen ve Enerji Tiiketimi Uzerine Olan
Etkisi

The Effect of Dexmedetomidine Infusion on Oxygen
Consumption and Energy Expenditure in Critically Il
Patients

6z Amac: Anksiyete, mekanik ventilasyon uygulanan yogun bakim hastalarinda oksijen ttketimi
(VO,) ve enerji tuketimini (ET) artirarak olumsuz etkiler gésterebilir. Selektif alfa-2 agonist etkili
sedatif olan deksmedetomidinin bu duruma etkileri daha 6nce calisiimamistir. Bu calismada
mekanik ventilasyon uygulanan yogun bakim hastalarinda deksmedetomidinin oksijen ve ET
Uzerindeki etkileri indirekt kalorimetri ile arastiriimistir.

Gerec ve Yontem: Her hasta kendisinin kontrol grubu olarak planlandi. Deksmedetomidin inflizyonu
Oncesi tim parametrelerin baslangic degerleri kaydedildi. Daha sonra 1 pg/kg bolus ve 0,2-0,7
ug/kg/saat seklinde deksmedetomidin inflizyonu baslandi. Sedasyon iki saat boyunca bispektral
indeks (BIS) ile orta diizeyde sedasyon olacak sekilde ayarlandi. Calisma boyunca BIS skorlarinin
60-70 arasinda tutulmasi hedeflendi. Deksmedetomidin inflizyonu uygulanan 2 saat boyunca VO,,
karbondioksit tiretimi (VCO,), ET degerleri indirekt kalorimetri ydntemiyle 6l¢ldi. Deksmedetomidin
inflzyonu durdurulduktan sonraki 1., 2. ve 3. saatteki dlglimler tekrarlanarak calisma sonlandirildi.

Bulgular: Calismaya 15 hasta katildi. Ortalama yas 48+16 yil, ortalama APACHE 2 skoru 14,8+6,2
idi. Deksmedetomidin inflizyonu sirasinda VO,, VCO, ve ET baslangic degerlerle karsilastiridiginda
anlamli derecede azaldi (p<0,05). llac inflizyonu durdurulduktan sonra tim degerler baslangig
degerlerine yaklasti.

Sonug: Yogun bakim hastalarinda deksmedetomidin inflizyonunun metabolik stres cevabini
etkileyebilecegi ve sedasyonun kesilmesi ile birlikte oksijen ve ET'de artislarin olabilecegi sonucuna
varildi.

Anahtar Kelimeler: Yogun bakim, sedasyon, deksmedetomidin, oksijen tiketimi, enerji tiketimi

ABSTRACT Objective: Anxiety may have deleterious effects by increasing oxygen consumption
(VO2) and energy expenditure (EE) in mechanically ventilated patients. The effects of
dexmedetomidine, a selective alpha-2 agonist sedative, have not been studied in critically ill patients
in this respect. In this study, the effects of dexmedetomidine on VO, and EE in mechanically
ventilated critically ill patients were investigated by indirect calorimetry.

Materials and Methods: All patients served as their own control. Before commencing
dexmedetomidine infusion, baseline values of all parameters were recorded. Then, following a
bolus dexmedetomidine dose of 1 pg/kg, infusion started at a dose of 0.2-0.7 pg/kg/h. Sedation
was maintained for two hours with dexmedetomidine, which was titrated to provide moderate
sedation according to bispectral index (BIS) score. BIS score was aimed to be kept between 60-70
throughout the study. We measured VO,, carbon dioxide production (VCO,) and EE by indirect
calorimetry method for two hours during dexmedetomidine infusion. The study was completed
after dexmedetomidine infusion was stopped and the measurements were repeated at the first,
second, and third hours.

Results: Fifteen patients participated in the study. The mean age was 48+16 years and the mean
APACHE 2 score was 14.8+6.2. During dexmedetomidine infusion, VO,, EE and VCO, decreased
significantly compared to baseline (p<0.05). After the discontinuation of dexmedetomidine, all
variables approached to their baseline values.

Conclusion: We concluded that dexmedetomidine attenuated metabolic stress response in critically
ill patients and cessation of sedation was followed by increases in VO, and EE.

Keywords: Intensive care, sedation, dexmedetomidine, oxygen consumption, energy expenditure
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Giris

Travma, cerrahi girisim ve enfeksiyon yogun bakim
unitelerine (YBU) kabul edilen kritik hastalarda yaygin bir stres
kaynagidir. Yogun bakim hastalarinda stres cevabinin sonuclari
cok iyi anlasiimamis olsa da, bircok noral ve hormonal yanitin
sagkalimi ve iyilesmeyi desteklemek amaci ile homeostatik
mekanizmalari aktive ettigi bilinmektedir. Bu hastalarda
olusan stres yanit cok ciddi nérohumoral degisikliklere
yol acar. Plazma katekolamin, kortizol, glukoz, antiditretik
hormon duzeyleri ve akut faz proteinlerinde 6nemli
artislar olur. Sonucgta hastalarda tasikardi, hipertansiyon,
vazokonstriksiyon, oksijen tiiketiminde (VO,) artis, su ve Na+
retansiyonu, immun yanitta azalma gibi prognozu olumsuz
sekilde etkileyen faktorler ortaya cikar (1-3).

YBU'de yaygin olarak kullanilan sedatif ajanlar (analjezik
ve hipnotik) kritik hastalarda nérohumoral reaksiyonlari,
sempatik sistem ve enflamatuvar mekanizmalari etkileyen
stres yaniti azaltmaktadir. Ozellikle mortalite ve morbidite
riskinin yiksek oldugu yogun bakim hastalarinda, iyilesme
stirecindeki olumlu etkileri nedeniyle sedasyon ve analjezi
onemli bir yere sahiptir (4). Sedasyon stres yaniti azaltir,
anksiyoliz saglar, mekanik ventilasyona toleransi arttirir ve
hasta bakimini kolaylastirir (4).

Yogun bakimda vyatan hastalarin gUnlik enerji
gereksinimleri belirlenirken hastalarin gnlik enerji tiketimini
(ET) gosteren tahmini formiller veya indirekt kalorimetre
yonteminden vyararlanilmaktadir. Indirekt kalorimetre enerji
ihtiyacinin saptanmasinda en hassas yontemdir (5).

Yogun bakimda kullanilan sedatif ve néromuskdler bloker
(NMB) ilaclarin ET Uzerine etkileri calismalarla arastiriimis
olmasina ragmen (6-8), deksmedetomidin inflizyonu
alan hastalarda enerji degisimini ve VO,'yi inceleyen
calismaya rastlanilmamistir. Deksmedetomidin glcli ve
ileri derecede selektif alfa-2 adrenoreseptor agonistidir.
Solunum depresyonuna yol agmadan hastalarin uyandirilabilir
dizeyde olduklari bir sedasyon ve analjezi saglar (9-11).
Yapilan calismalarda diger sedatif ilag inflzyonlar ile
karsilastirildiginda mekanik ventilatdor ve yogun bakim kalis
streleri daha kisa bulunmustur (12,13).

Biz de calismamizda YBU'de tedavi edilen ve mekanik
ventilatér destegindeki eriskin hastalara uygulanan
deksmedetomidin inflzyonunun hemodinami, solunum
sayisl (SS), oksijen ve ET Uzerine olan etkilerini incelemeyi
amagcladik.

Turk J Intensive Care 2019;17:209-14

Gerec ve Yontem

Calismamiz Ege Universitesi Tip Fakiiltesi Anesteziyoloji
ve Reanimasyon Anabilim Dali yogun bakiminda, hastane
etik kurul onayi (karar no: 03-12/30 ve tarih: 27.04.2004) ve
hasta yakinlarinin onami alindiktan sonra gerceklestirilmistir.

Calismaya dahil edilme kriterleri: 18-65 yaslar
arasinda, mekanik ventilator desteginde olan hastalardir.

Calismadan cikarilma kriterleri: Morbid obezitesi,
karaciger yetmezligi, bobrek yetmezligi, kontrolsiz diabetes
mellitusu, ciddi kalp hastaligl, metabolik ve hemodinamik
instabilizasyonu olan, FiO, degeri %60'in UGzerinde olan,
NMB kullanilan ve septik soktaki hastalar calismaya dahil
edilmemistir.

Mekanik ventilasyon desteginde ve hemodinamik
olarak stabil olan 15 hastaya Deltatrac 2 metabolik monitor
(Deltatrac 2, Datex-Ohmeda Instrumentarium Corp., Helsinki,
Finland) baglandi ve 30 dakika slren isinma suresini takiben
cihaz kalibre edildi. Deksmedetomidin inflizyonu 6ncesinde
ortalama arter basinci (OAB), kalp atim hizi (KAH), santral
ven basinci (SVB), SS ve bispektral indeks (BIS) degeri, VO,,
karbondioksit dretimi (VCO,), ET degerleri alindi ve baslangic
degerleri olarak kaydedildi. Deksmedetomidin 1 ug/kg
ylkleme dozu 10 dakika icinde inflizyon seklinde verildikten
sonra, BIS degeri 60-70 arasinda olacak sekilde 0,2-0,7
ugr/kg/saat araliginda titre edildi. Sedasyon derinliginin
degerlendiriimesinde, BIS monitéri (BIS VISTA, Aspect
Medical Systems) kullanildi (14).

Deksmedetomidin inflzyon baslangici sonrasi 5 saat
boyunca metabolik monitér dlgimleri (VO,, VCO,, ET),
hemodinamik degerler (OAB, KAH), SS ve BIS degerleri
kaydedildi. Deksmedetomidin inflizyonu, ilk 2 saat boyunca
uygulandiktan sonra 2. saatin sonunda durduruldu. infiizyon
sirasindaki 2 saat ve durdurulduktan sonraki 3 saat boyunca
alinan metabolik 6l¢imlerin ortalamalari her saat icin ayri
olarak hesaplandi.

Olclimler sirasinda; bradikardi (<50 atim/dk) gelisen ve
arteriyel kan basinci degerlerinde %40°tan fazla degisiklik
olan ve kullanilan ilaclara karsi allerjik reaksiyon gelisen 3
hasta calisma disi birakild.

istatistiksel Analiz

Calismanin sonunda, deksmedetomidin inflzyonu
uygulanan 15 hastanin baslangig, inflizyon sirasindaki ve
sonrasindaki metabolik dlcim sonuglari karsilastirilarak, bu
ilacin hemodinamik degerlere, SS'ye, oksijen ve ET (zerine
olan etkileri degerlendirildi. Veriler SPSS 1.0 istatistik
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programi (IBM SPSS statistics) kullanilarak analiz edildi.
Gruplar arasi verilerin karsilastirilmasinda tek yonld varyans
analizi (One-Way ANOVA), post-hoc analizde Bonferroni
dizeltmesi kullanildi. P degerinin 0,05ten kiclk olmasi
anlamli kabul edildi.

Bulgular

Calismamizda yer alan hastalarin demografik verileri (yas,
vicut agirliklari, boy) ve APACHE 2 skorlarina ait ortalamalar
+ standart sapmalar Tablo 1'de gdsterilmistir.

Deksmedetomidin inflizyonu 6ncesinde baslangic SS,
SVB degeri alindiktan sonra deksmedetomidin inflizyonunu

Tablo 1. Hastalarin demografik verileri (ortalama % standart
sapma)

Olgu sayisi 15

Yas (yil) 48,2+16,7
Kilo (kg) 75,5¢12,3
Boy (cm) 174+9,0
APACHE 2 skoru 15,07+3,97

APACHE 2: Acute Physiology and Chronic Health Evaluation 2

takiben 1. ve 2. saatteki, inflizyon kesildikten sonraki 3., 4.
ve b. saatteki alinan dakikalardaki SS ve SVB degerleri Tablo
2'de gosterilmistir. Inflizyon éncesi, sirasinda ve sonrasinda
alinan SS ve SVB degerlerinde istatistiksel olarak anlamli bir
fark saptanmamistir (p>0,05) (Tablo 2).

KAH degerleri incelendiginde; baslangic degeriile 1., 2.,
3., 4. ve 5. saatlerde alinan degerler arasinda istatistiksel
olarak anlamli azalma gézlenmistir (p<0,05). Uglincii saatte
kaydedilen degerler ile 4. ve 5. saatlerde alinan degerler
arasinda istatistiksel olarak anlamli artis gdzlenmistir
(p<0,05). Dérdlincu saatte alinan degerler ile, 5. saatte alinan
degerler arasinda istatistiksel olarak anlamli artis gdzlenmistir
(p<0,05) (Tablo 3).

OAB degerleri incelendiginde; baslangic degeri ile 1., 2.
ve 3. saatlerde alinan degerler arasinda istatistiksel olarak
anlamli azalma (p<0,05), 2. saatte alinan degerler ile 4. ve 5.
saatlerde alinan degerler arasinda istatistiksel olarak anlamli
artis gozlenmistir (p<0,05) (Tablo 4).

BIS degerleri incelendiginde; baslangic degeriile 1., 2., 3.,
4. ve 5. saatlerde alinan degerler arasinda istatistiksel olarak
anlamli azalma gdézlenmistir (p<0,05). Ikinci saatte alinan
degerler ile 3., 4. ve 5. saatlerde alinan degerler arasinda ve

Tablo 2. Hastalarin baslangi¢, deksmedetomidin infiizyonu 6ncesi, infiizyon sirasinda ve infiizyon kesildikten sonra solunum sayisi,
santral ven basinci degerleri (ortalama * standart sapma) (p>0,05)

infiizyon sirasinda infiizyon kesildikten sonra
Baslangig¢ 1. Saat 2.Saat 3.Saat 4. Saat 5.Saat
SS/dk 15,9421 15,3%1,5 14,8+1,1 15,4411 15,2413 15,8+2,3
SVB (cmH,0) 11,9£1,9 11,201,5 10,87+14,5 11,0£1,5 11,8041,7 12,47+1,8

SVB: Santral ven basinci, SS: Solunum sayisi

Tablo 3. Hastalarin deksmedetomidin infiizyonu 6ncesi baslangig, infiizyon sirasinda ve infiizyon kesildikten sonra kalp atim hizi
degerleri (ortalama * standart sapma)

infiizyon sirasinda

infiizyon kesildikten sonra

Baslangig

1. Saat

2.Saat

3. Saat

4, Saat

5. Saat

KAH (atim/dk)

95,9+19,0

80,6£12,6

78,7+12,8"

77,6111

82,5119

86,8+14,0"

KAH: Kalp atim hizi.

“p<0,05, baslangic degeri ile karsilastirildiginda, 'p<0,05, 3. saatteki deder ile karsilastirildiginda, ¥p<0,05, 4. saatte alinan deger ile karsilastirildiginda

Tablo 4. Hastalarin deksmedetomidin infiizyonu dncesi baslangig, infiizyon sirasinda ve infiizyon kesildikten sonra ortalama arter
basinci degerleri (ortalama  standart sapma)

infiizyon sirasinda

infiizyon kesildikten sonra

Baslangig¢

1. Saat

2.Saat

3. Saat

4. Saat

5. Saat

OAB (mmHg)

84,6+13,4

72,4+11,8°

68,619,6”

73,7£10,6

78,7+10,7t

79,6:10,4!

OAB: Ortalama arter basinci.
“p<0,05, baslangig 6l¢im degerleri ile karsilastirildiginda, tp<0,05, 2. saatte alinan degerler ile karsilastirildiginda
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3. saatte alinan degerler ile 4. ve 5. saatlerde alinan degerler
arasinda istatistiksel olarak anlamli artis gdzlenmistir (p<0,05)
(Tablo 5).

Metabolik monitér dlgim (VO,, VCO,, ET) degerleri
incelendiginde; baslangic VO,, VCO,, ET degerleriile 1., 2., 3.
ve 4. saatlerde olcllen degerler arasinda istatistiksel olarak
anlamli azalma gozlenmistir (p<0,05). Ikinci saatte alinan
VO,, VCO,, ET degerleriile 4. ve 5. saatlerde alinan degerler
arasinda ve 4. saatte alinan VO,, VCO,, ET degerleri ile 5.
saatte alinan degerler arasinda istatistiksel olarak anlamli
artis gozlenmistir (p<0,05) (Grafik 1, 2).

Tartisma

Genis bir farmakolojik 6zellik spektrumuna sahip, glcli
ve ileri derecede selektif alfa-2 adrenoreseptdr agonist olan
deksmedetomidin solunum depresyonuna yol acmaksizin
sedasyon ve analjezi saglamasi ile yogun bakimlarda kabul
gbren bir ajandir (10,15). Calismamizda deksmedetomidin
kullanimi 6ncesi, inflzyonu sirasinda ve kesildikten
sonraki hemodinamik degisiklikler ve ET incelenmis ve
deksmedetomidin inflizyonunun olumlu hemodinamik etkiler
yaninda ET'yi azalttigl saptanmistir.

Yogun bakimda metabolik stres altindaki hastalarda
protein-enerji malnUtrisyonunun énlenmesi icin enerji ve
protein gereksinimlerinin karsilanmasi gerekmektedir.
Enerji gereksiniminin yeterince karsilanamamasi mortalite
ve morbidite artisi ile birliktedir (16-18). Diger taraftan
gereginden fazla beslenme destegdi uygulanmasinin olumsuz
etkileri oldugu bilinmektedir (19). Hem yetersiz hem de asiri
beslenmeden kaginilmasi igin glinlik enerji gereksinimlerinin
hassas olarak belirlenmesi gerekmektedir (19).

Literatlrde diger geleneksel sedatif ajanlarin ve NMB
ilaclarin hemodinamik parametrelere etkilerini arastiran
calismalar mevcuttur (6-8). Triltsch ve ark.'nin (20) yaptigi
calismada, yogun bakimda takip edilen 30 hastada BIS
skoru 60-70 arasinda olacak sekilde deksmedetomidin
ile sedasyon uygulanmis ve hemodinamik veriler plasebo
ile karsilastinlmistir. Ekstlbasyon sonrasi KAH, sistolik ve
diastolik arterial kan basinci degerleri plasebo grubunda
anlamli olarak daha ylksek oldugu bulunmustur.

On alti randomize kontrolll galismayi iceren bir meta-
analizde deksmedetomidin ile diger sedatif ajanlarin
(lorazepam, midazolam ve propofol) etkileri karsilastiriimistir.
Deksmedetomidin grubunda yogun bakimda kalis ve mekanik
ventilasyon stresi daha kisa bulunurken buna karsin bradikardi

degerleri (ortalama * standart sapma)

Tablo 5. Hastalarin deksmedetomidin infiizyonu 6ncesi baslangig, infiizyon sirasinda ve infiizyon kesildikten sonra bispektral indeks

infiizyon sirasinda

infiizyon kesildikten sonra

Baslangig 1. Saat 2.Saat

3. Saat 4, Saat 5. Saat

BiS 80,618,7 60,4+10,7* 55,0£12,6*

61,1£11,7 68,2£11,4" 75,8+9,8'*

BiS: Bispektral indeks.

“p<0,05 baslangic degeri ile karsilastinldiginda, 'p<0,05 2. saatte alinan degerler ile karsilastinldiginda, *p<0,05, 3. saatte alinan degerler ile karsilastirildiginda

300

250

200

150

100

50

O.SAAT 1.SAAT 2.SAAT 3.SAAT 4. SAAT 5.SAAT

BET

Grafik 1. Oksijen tliketimi ve karbondioksit Uretimi degerlerinin
deksmedetomidin inflizyon 6ncesi, inflizyon sirasinda ve sonrasinda
saatlere gore degisimi

VO,: Oksijen tliketimi, VCO,: Karbondioksit dretimi
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0.SAAT 1.SAAT 2.SAAT 3.SAAT  4.SAAT 5.SAAT

Grafik 2. Enerji tlketim degerlerinin deksmedetomidin inflizyon éncesi,
inflzyon sirasinda ve sonrasinda saatlere gére degisimi

ET: Eneriji tlketim
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ve hipotansiyon daha yliksek oranda gortlmustir (21). Bizim
calismamizda da KAH'de ve OAB’'da deksmedetomidin
inflizyonundan 6nce alinan bazal degerlerle, gerek inflizyon
sirasinda gerekse inflizyon kesildikten sonra alinan
degerler arasinda istatistiksel olarak anlaml bir azalma
go6zlenmistir. Ayrica inflzyon kesildikten sonra odlgulen
degerler, inflzyon sirasindaki degerlere gore anlaml artis
gostermekle birlikte bazal degerlere gore anlamli oranda
daha dlsUk olarak kaydedildi. Bu sonuclar deksmedetomidin
inflizyonu kesildikten sonraki ilk saatler icinde hemodinamik
stabilizasyonun devam ettigini gdstermektedir.

Literatlrde yogun bakim hastalarinda deksmetedomidin
disinda diger sedasyon uygulamalari ile ET arasindaki iliskinin
incelendigi calismalar mevcuttur. Terao ve ark. (8) yaptigl
prospektif klinik calismada, postoperatif hastalarda sedasyon
ve istirahat ET (IET) arasindaki iliskiyi kantitatif olarak
degerlendirmislerdir. Intravendz sedasyon icin midazolam
uygulanan bu calismada sedasyon derinligindeki artisin
progresif olarak VO, indeksini IET'yi azalttigi bulunmustur.
Yine sedasyon derinligi ile ET arasindaki iliskiyi arastiran bir
baska galismada, Boyd ve ark. (22) sedasyon derinligi ile VO,
arasindaki iliskiyi Fick metodu ile 6lgmusler; asiri sedasyonun
VO, degerlerini azalttigi, hafif ve orta derece sedasyonda ise
VO, degerlerinde herhangi bir fark bulunmadigr sonucuna
varmislardir.

Literatlrde sedatif ajanlarin ET Uzerindeki etkileri ile ilgili
celiskili sonuclar elde edilen calismalar da mevcuttur. Bu
calismalarda yeterli sedasyona ragmen ET'de anlamli azalma
gortlmemesi, ET'yi etkileyen diger faktorlere baglanmistir.
Bruder ve ark. (23) kafa travmali hastalarda yaptiklari bir
calismada sedasyon ve NMB uygulanan hasta gruplarinda
uygulanmayan gruba gore ET'yi daha disik bulmuslardir.
Sedasyon ve NMB uygulanan grupta vicut sicakhg dizeyi

ET'nin ana belirleyicisi olarak bulunmus, bununla birlikte
subgrup analizlerinde sepsis gelisen hastalarda ates
ylksekliginden bagimsiz olarak ET'nin arttigi kaydedilmistir.
Bizim calismamizda da ET'ye olasi etkisi nedeniyle sepsis
tanisi dislama kriteri olarak kabul edilmistir.

Calismamizdaki sonuglara gore deksmedetomidin ile
sedasyonun enerji ve VO,'yi azaltmakta, infizyon kesildikten
sonra 2 saat kadar bu etkisi devam etmekte, 3. saatte ise
enerji ve VO, degerleri bazal seviyeye dénmektedir.

Sonug

Deksmedetomidin inflizyonu hemodinamik stabilizasyonu
saglayarak enerji ve VO, azaltmaktadir, sedasyon uygulanan
mekanik ventilasyon destegindeki hastalarda glnltk eneriji
gereksinimleri belirlenirken bu azalmanin dikkate alinmasi
onerilir.
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Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon
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The Success of ECMO in Flail Chest and ARDS
Following Thoracic Gunshot Wound

Atesli Silahla Toraks Yaralanmasi Sonrasi Yelken Gogs
ve ARDS Gelisen Hastada Veno-vendz ECMO Kullanimi

ABSTRACT Extracorporeal membrane oxygenation (ECMO) may be the last option in patients
with severe acute respiratory distress syndrome (ARDS) in whom conventional methods have
failed. The best results are obtained in patients with severe ARDS after trauma. Injured lungs can
recover completely with ECMO therapy. A 44-year-old male patient was brought to the emergency
department after sustaining severe thoracic gunshot injury. The patient was rushed into emergency
surgery; however, pneumonectomy could not be performed due to morphological variation and
widespread contusion in the lungs. The patient had flail chest with extensive damage of the ribs.
Titanium plates could not be placed, as there was a major loss in the bone tissue. After cutting the
fractured rib ends, the open chest wall was repaired with dual mesh and covered with serratus and
latissimus dorsi muscles. However, the flail chest could not be corrected. During the follow-up in
the intensive care unit, the patient developed ARDS and conventional therapies were unsuccessful.
Thus, ECMO was used to allow lung healing. ECMO treatment was continued for seven days and
was completed without any complications. The patient was transferred to the regular ward after
29 days. ECMO can be used as a life-saving treatment that allows lung healing in case conventional
treatment methods have failed.

Keywords: Flail chest, ARDS, ECMO, gunshot, trauma injury

0Z Konvansiyonel yonetimin basarisiz oldugu siddetli akut respiratuvar distres sendromu (ARDS)
olan hastalarda ekstrakorporeal membran oksijenasyonu (ECMO) son secenek olarak kullanilabilir.
En lyi sonuglar travma sonrasi siddetli ARDS olan hastalarda elde edilmektedir. Yaralanan akcigerler
ECMO tedavisi ile tamamen iyilesebilir. Acil operasyona alinan hastaya akcigerindeki morfolojik
varyasyon ve yaygin kontlizyon nedeniyle pnémonektomi yapilamadi. Kotlarda buyik bir hasari
olan hastada yelken gégus mevcuttu. Kemik dokuda blyik kayip mevcut oldugundan kotlara celik
plak koyulamadi. Hastanin fraktire kosta uclari kesildikten sonra dual mesh ile acik olan gogus
duvari onarildi ve Uizeri serratus ve latissimus dorsi kaslariyla kapatildi. Yelken gogus duzeltilemedi.
Yogun bakim takibinde akut respiratuvar distres sendromu gelisen hastada konvansiyonel
yonetimle basari saglanamadi ve akcigerlerin iyilesmesine imkan saglamak amaciyla ECMO
kullanildi. Hastaya uygulanan ECMO tedavisi 7 gln slrd( ve herhangi bir komplikasyon olmaksizin
tamamlandi. Hasta 29 gln sonra servise transfer edildi. Bu olgu sunumunda atesli silah ile ciddi
toraks yaralanmasi sonucu acil servise getilen 44 yasinda erkek hastada konvansiyonel yonetimle
basari saglanamadigindan akcigerlerin iyilesmesine imkan saglayan hayat kurtarici bir tedavi olarak
ECMO’nun kullanimini bildiriyoruz.

Anahtar Kelimeler: Yelken gogus, ARDS, ECMQ, atesli silah, travma yaralanma

Introduction

Severe thoracic injuries are responsible for 26% of
deaths caused by trauma (1). Thoracic injuries can be caused
by penetrating or blunt traumas. Penetrating traumas may
include sharp object injuries and gunshot injuries (2).

It was reported in the literature that flail chest can
develop secondary to the disruption of the chest wall
anatomy when two or more ribs are fractured as a result
of severe thoracic trauma (3). Flail chest is characterized
by a free chest wall segment moving independent from
the rest of the chest wall. Severe pain occurs as a result of
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paradoxical chest segment movement and muscle spasm,
and this prevents the formation of adequate tidal volume and
causes the formation of atelectatic regions in the lung. The
presence of accompanying hemothorax, pneumothorax, and
lung contusion further aggravate the condition (3). Flail chest
occurs in approximately 10% of patients with chest trauma.
The presence of flail chest alone is related to a mortality
rate between 10% and 15% (4). The degree of ventilation-
perfusion mismatch and progressing hypoxemia determines
morbidity and mortality (3).

Acute respiratory distress syndrome (ARDS) is one of
the complications that may develop during the follow-up
of trauma patients in the intensive care units (5). Bilateral
pneumonia and pulmonary causes including aspiration
along with secondary causes such as sepsis, trauma,
and massive transfusion are among the causes of ARDS
(6). ARDS is characterized by new onset hypoxemia and
bilateral pulmonary infiltrations consistent with pulmonary
edema that is not caused by the heart failure (7). Despite
the improvements in intensive care in recent years, mortality
and morbidity rates are still high in patients with ARDS (8).

There is a particularly interest to the treatment of thoracic
trauma due to its high mortality and morbidity rates. There
are ongoing improvements in this field. Currently, lung-
protective noninvasive ventilation protocols are used along
with early extubation in order to prevent ventilation-related
lung damage (9). In cases where other rescue strategies
have failed, extracorporeal membrane oxygenation (ECMO)
is recommended as a further treatment method for severe
ARDS (10). The use of ECMO can improve the outcomes
in severely injured patients even in conditions such as
hemorrhagic shock or coagulation disorder (11).

In this case report, our aim was to present successful
use of ECMO in a patient who developed flail chest and
extensive lung contusion as a result of severe thoracic
gunshot injury and who subsequently developed ARDS.

Case Report

A 44 year-old male patient was brought to the emergency
department after sustaining thoracic gunshot injury. The
entrance hole of the bullet was at the level of left lateral
6™ rib and the exit hole was around the left scapula. In
the initial evaluation at the emergency department, it was
determined that the patient’ general condition was poor,
he was conscious, agitated, his blood pressure was 90/60
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mmHg, pulse rate was 115 bpm, and respiratory rate was 22
breaths per minute. Transthoracic echocardiogram showed
normal findings. Thoracic computed tomography (CT) scans
obtained in the emergency department (Figure 1) revealed
laceration and contusion in the upper lobe of the left lung,
displaced fractures in the lateral sections of the 2"%-6™ ribs
in the left hemithorax, pleural effusion, and pneumothorax.

After informing the patient’s relatives and obtaining
written informed consent, the patient was rushed into
the operation room for emergency surgery. The patient
experienced cardiopulmonary arrest during monitoring.
Cardiac rhythm was restored after endotracheal intubation
with double lumen tube and concurrent cardiopulmonary
resuscitation for 30 seconds. Catheters were inserted into
the right internal jugular vein and right radial artery. The
patient has hypotension; 20 pcg/kg/min dopamine and 0.8
dcg/kg/min noradrenaline infusion was initiated in addition
to fluid replacement therapy.

The operation was started urgently with left posterolateral
thoracotomy. There was massive injury and bleeding in the
left lung of the patient. 1,500 mL hematoma was evacuated
from the thoracic cavity. It was observed that the patient had
lung malformation and the left lung had three and the right
lung had two lobes. There were multiple fractures in the left
314-7™ ribs, laceration in the upper lobe of the left lung, and
severe contusion in the other two lobes of the left lung and
both lobes of the right lung.

The patient developed deep hypoxemia and hypotension
when the left main bronchus was clamped for the purpose
of pneumonectomy. It was thought that this condition was
caused by the contusion in both lobes of the right lung.
Clamp was dislodged and pneumonectomy was abandoned.
Lacerated areas in the parenchyma were repaired. The defect
in the left chest wall of the patient was large and there was
flail chest. Plate could not be placed, as there was extensive
damage in the bone tissue. After the fractured rib ends were
cut, the open chest wall was repaired with dual mesh and
covered with serratus and latissimus dorsi muscles. Flail
chest could not be repaired. The operation was completed
by inserting 2 chest tubes to the left hemithorax. A total of 6
U of erythrocyte suspensions and 4 U of fresh frozen plasma
were transfused during the operation.

The patient remained intubated after surgery and he
was transferred to the intensive care unit. The patient was
connected to the mechanical ventilator in Synchronized
Intermittent Mandatory Ventilation (P-SIMV) mode [FiO,:
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60%, positive end-expiratory pressure (PEEP): 10 cm
H,O0, PS: 14 cm H,0O, f: 12 dk'] and monitorization was
started. Piperacillin-tazobactam (4x4.5 g IV) was initiated as
antibiotherapy. Midazolam (7 mg h™ IV) and remifentanil (0.5
ug kg' dk' 1V) infusions were initiated for the purpose of
sedoanalgesia, as the patient had flail chest. Not necessary
noradrenalin and dopamine infusions.

The patient developed persistent hypoxemia, respiratory
acidosis, and hypotension in postoperative day 4 when he
was still intubated and connected to the mechanical ventilator
in the SIMV mode. In arterial blood gases analysis, pH was
7.24, PCO, was 73.6 mmHg and PaO, was 64.2 mmHg,
when positive end-expiratory pressure (PEEP) was 12 cm
H,O and respired oxygen (FiO,) was 100%. The patient was
evaluated according to the Berlin Criteria (12). PaO,/FiO, was
<100 mmHg + PEEP was >5 and the patient was considered
to have severe ARDS. It was decided to perform veno-venous
(VV) ECMO along with the use of treatment methods and
optimal mechanical ventilation in order to promote lung
healing. Respiratory Extracorporeal Membrane Oxygenation
Survival Prediction Score was determined as 1, and the
chance of survival with ECMO was determined as 57%. The
patient was connected to ECMO at postoperative day 5 (13).

Cannulation was performed with Maquet cannula (24 and
22 F) for drainage in the right femoral vein and for infusion
in the right internal jugular vein. Medos oxygenator was
then set to O, of 100%, flow of 3.5 L/min, and speed of
7500/min. Heparine 1000 IU IV bolus was administered for
anticoagulation in the ECMO circuit and then IV infusion was
initiated at a rate of 500 IU/hr. The aPTT was kept between
60-80 sec. and the ACT value was kept between 180-220
sec. Deep sedoanalgesia was provided with ketamine (0.5
mg kg™ h7), midazolam (7 mg h”) and remifentanil (0.5 pg
kg' dk™ IV) infusion.

The mechanical ventilation mode during ECMO was set
to pressure-controlled mode. The patient was ventilated
with 200 mL tidal volume by setting the frequency to 5/min,
FiO, to 0.4, PEEP to 10 mmHg, and auto-PEEP pressure to
8 mmHg. The average airway pressure was between 17-20
mmHag.

An improvement was observed in the arterial blood gases
24 hours after connecting the patient to ECMO device. It
was determined that pH was 7.354, pCO, was 44.0 mmHg,
and pO, was 90.3 mmHg.

The secretions and blood clots in the airway of the patient
were cleaned by bronchoscopy performed 3 times with one-

day interval between days 2 and 6. The patient had fever and
infiltrative appearance in the lungs after initiation of ECMOQ,
and vancomycin (Loading dose: 35 mg kg' 4 h', 30 mg
kg' 24 h") and meropenem (Loading dose: 4 g, 6x1 in 3 h'!
infusion) were started according to the culture-antibiogram
results. Moreover, HA-330 sepsis adsorbtion column with
separate catheter from ECMO was used for two hours a
day for b days.

Thoracic CT scans obtained in the 2" day of ECMO
(Figure 2) revealed widespread contusion areas and
pneumatocele measuring 4 cm in diameter with an impacted
metallic foreign body in millimetric size in the upper lobe of
the left lung, pleural effusion reaching 15 mm thickness in
the left hemithorax. The patient has 2 chest tubes to the
left hemithorax and 1 chest tubes to the right hemithorax.
Widespread contusion in the upper lobe of the right lung,
and subpleural focal thickening and linear densities in the
lower lobe.

Figure 1. Thoracic computed tomography image obtained upon admission

to the emergency department
- 9

Figure 2. Computed tomography image obtained in the 2™ day of
extracorporeal membrane oxygenation

Turk J Intensive Care 2019;17:215-20
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On the 6™ day of ECMO, mechanical ventilator was set
to a frequency of 12/min, FiO, of 0.6, and above PEEP: 14
cm H,O. The oxygenator was set to O, 40% and a flow of
3.5 L/min. Arterial blood gases of the patient were stabilized,
ECMO cannula was clamped and removed and ECMO was
discontinued at day 7 without any complications.

Percutaneous tracheostomy was opened at postoperative
day 14. While the patient was tracheostomized and
connected to the mechanical ventilator in P-SIMV mode
(FiO,: 60%, PEEP: 10 cm H,0, PS: 14 cm H,O, f: 10 dk7),
thoracic CT scans (Figure 3) obtained at postoperative
day 16 revealed a consolidated area of 4 cm in diameter
located in the upper lobe of the left lung, passive atelectatic
densities in the basal segments of the lower lobe of both
lungs, volume loss in the left hemithorax, pleural effusion
in both hemithoraces that was more prominent in the right
side, and edematous thickening in the lateral wall of the left
hemithorax.

The medications started for the purpose of sedoanalgesia
were discontinued at postoperative day 16 to prepare the

Figure 3. Thoracic computed tomography scan obtained at postoperative
day 16

Figure 4. Posteroanterior chest X-ray on admission and 3 months after
discharge
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patient for weaning, as the patient’s vital findings were
stable and arterial blood gases returned to normal levels. The
patient was transferred from the intensive care unit to the
department of thoracic surgery 29 days after cessation of
ECMO therapy. The patient was discharged as mechanical
ventilation treatment discontinue and decanulation after
4 days of hospitalization for follow-up with the advice of
attending control visit at the outpatient clinics. Control chest
X-ray performed 3 months after the discharge showed that
the lungs almost completely recovered (Figure 4).

Discussion

Hemothorax, pneumothorax and lung contusion
accompanying the flail chest that may develop after thoracic
trauma may further aggravate the existing pathology (3).
It has been reported in some studies that mechanical
ventilation time and pulmonary complication rates increase
in the presence of flail chest along with pulmonary contusion
after thoracic trauma (14). ARDS is one of the complications
which may develop as a result of these pathologies (15).

The treatment of flail chest that may develop as a result
of severe thoracic trauma can be surgical and non-surgical
depending on the extensiveness of the damage and the
state of the patient (3). The studies in the literature reported
shorter stay in the intensive care unit, decrease in the need
of mechanical ventilator, decrease in the hospitalization time,
and lower incidence of pneumonia and tracheostomy, and
lesser need for re-intubation in patients with flail chest who
underwent surgical stabilization (14). In our case, the defect
in the chest wall was very extensive and the rib damage was
severe; thus, surgical stabilization could not be performed
and the defect was covered with a mesh. Flail chest could
not be corrected surgically.

The presence of bilateral widespread lung contusion and
extensive tissue defect in the left hemithorax in addition
to flail chest were the factors that paved the way for the
development of ARDS. Moreover, there was a morphological
variation in our case with 2 lobes in the right lung and 3 lobes
in the left lung. During surgery, left-sided pneumonectomy
could not be performed due to extensive contusion and
morphologic variation in the other lung. The lacerated areas
in the parenchyma were repaired and the patient was taken
to the intensive care unit. The patient developed ARDS
at postoperative day 4 while he was on follow-up in the
intensive care unit.
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There are various anatomic variations reported in the
literature. In their study, Thapa and Suresh (16) found that
the prevalence of 2 lobes in the right lung as in our case
was 20%. However, this rate varies between 6.8% and
40% when other studies are examined (16). In terms of
encountering three lobes in the left lung, accessory fissure
was encountered in the left lung in 10% of the cadavers in
the study by Meenakshi et al. (17).

ARDS is a condition which can develop after thoracic
trauma and which severely affects the clinical status of the
patient (10). The prevalence of ARDS in trauma patients is
reported to be 4.6% (10). The mortality rate can reach 60%
in patients with severe ARDS (18). ECMO can be a life-saving
option in cases where conventional treatment methods have
failed (10).

Since respiratory failure was more prominent in our case,
we used VV ECMO with drainage from the right femoral
vein and return from the right internal jugular vein. We did
not encounter any complications during the cannulation
procedure or the use of ECMO.

In the literature, there has been an increase in the number
of publications regarding the use of ECMO in cases with
severe ARDS in recent years. In the CESAR study analyzing
180 patients with severe respiratory failure, conventional
treatment and ECMO groups were compared and mortality
or severe morbidity was detected in 37% of the patients in
the ECMO group and 53% of the patients in the conventional
treatment group. According to the results of this study, the
authors concluded that ECMO therapy can significantly
increase survival without causing severe disability in patients
with severe but potentially reversible respiratory failure (19).

Survival rates ranging from 39.4% to 68% have been
determined in other studies evaluating ECMO use and
survival rates in patients with severe ARDS (1,20). Moreover,
in 2018, in the study conducted on patients who developed

ARDS after avian flu, Huang et al. (21) concluded that
ECMO is effective in improving oxygenation and ventilation.
They detected that starting ECMO at the early period with
appropriate intermittent positive-pressure ventilation settings
and anticoagulation strategies decreases complications.

In some studies examining the factors affecting survival,
it has been stated that advanced age, prolonged ventilation
time before ECMO, diagnosis of the patient, high minute
ventilation requirement, and development of complications
during ECMO are related to mortality (1). Young age of the
present patient, shorter ventilation time before ECMO (4
days), and lack of comorbidities and lack of complications
during ECMO were factors that had a positive effect on the
survival of our patient.

In conclusion, we believe that the use of ECMO in the
early period in order to decrease lung damage and provide
healing in the presence of severe lung problems such as flail
chest and severe ARDS developing after thoracic gunshot
injury will have a significant effect on the survival of the
patient.
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Coklu llag Intoksikasyonu Yonetiminde Propranolol
icin Intravenoz Lipid Tedavisi

Intravenous Lipid Emulsion Treatment for Propranolol
in the Management of Multiple Drug Intoxication

6z Cok sayida ilac alinarak meydana gelen intoksikasyonlarda tani ve tedavi yonetimi zordur. Yirmi
dokuz yasinda kadin hasta 6zkiyim amacli asir doz propranolol, biperiden, risperidon ve valproik
asit alarak coklu ilag zehirlenmesi tablosunda acil servise getirildi. Sivi tedavisi ve coklu yiiksek
doz vazopresor inflizyonuna karsin kardiyovaskdler kollaps tablosu diizelmedi. Hiperinstlinemik
Oglisemi ve glukagon tedavisine direngli hipotansiyonu devam eden olguya intravendz lipid
emiilsiyon (ILE) tedavisi uygulandi. Ug saat sonra hemodinamik stabilite saglandi. Beta blokerler ile
olan zehirlenmeler hayati tehdit edebilen ciddi zehirlenmelerdir. Propranolol, plazma proteinlerine
ylksek oranda baglanan yuksek lipofilik ézellik gdsteren beta bloker ilactir. Ciddi beta bloker
zehirlenmelerinde 6nerilen klasik tedaviler yetersiz kalabilmekte ve ILE uygulamasi ile basarili
sonuglar alinabilmektedir. Biz bu olgu sunumu ile ¢oklu ilag intoksikasyonlarinin yénetimindeki
zorluklara dikkat cekerek, diger tedavilere direncli beta bloker intoksikasyonlarinin ILE infiizyonu ile
tedavi edilebilecegini vurgulamak istedik.

Anahtar Kelimeler: intoksikasyon, lipid emiilsiyon, propranolol

ABSTRACT Diagnosis and treatment management is difficult in cases of intoxication with
multiple drugs. A 29-year-old female patient was admitted to the emergency department with
multiple doses of propranolol, biperidene, risperidone and valproic acid for suicidal purposes. She
had cardiovascular collapse despite fluid therapy and multiple high-dose vasopressor infusions.
Intravenous lipid emulsion (ILE) treatment was administered to the patient who had hypotension
that was resistant to hyperinsulinemic euglycemia and glucagon therapy. Hemodynamic stability
was achieved after three hours. Intoxication with beta-blockers may be life threatening. Propranolol
is a beta-blocker drug that binds highly to plasma proteins and has high lipophilic properties.
The classical therapies recommended for severe beta-blocker intoxications may be insufficient,
and successful results can be obtained with ILE application. In this case report, we wanted to
emphasize that management of multiple drug intoxication is difficult and ILE treatment may be
successful in treatment-resistant beta-blocker intoxications.

Keywords: Intoxication, lipid emulsion, propranolol

Giris

Beta bloker intoksikasyonlari,

noradrenalin, adrenalin, dopamin, mekanik destek (pace-

) ) maker, ekstra korporeal membran oksijenasyonu, intraaortik
intoksikasyon

balon pompasi) ve intravendz (i.v.) lipid emilsiyon (iLE)

olgularinin igerisinde dustk bir ylzde (%0,9) olusturmakla
birlikte mortalite orani ylksek seyretmektedir (1,2). Lipid
¢ozUnurligunin yiksek olmasi ve santral sinir sistemine
kolay gecisine bagli olarak intoksikasyon durumunda; nobet,
solunum depresyonu ve koma gibi ciddi bulgular goérulebilir.
Kardiyovaskiiler sistemde; direncli bradikardi, hipotansiyon
ve sok gozlenebilir. Beta bloker intoksikasyonu tedavisinde;
instlin + dekstroz, glukagon, sodyum bikarbonat,

tedavisi uygulanmaktadir. Lipid emdulsiyonlarin, lipofilik
ajanlarin yol actigi kardiyak yan etkileri farkli mekanizmalar ile
geriye cevirdigi cesitli hayvan deneyleri ve olgu sunumlari ile
gosterilmistir (3-7). Biz de cesitli ilag alimi esliginde ylksek
doz propranolol alimi sonrasinda ILE tedavisi sonucunda
basarili oldugumuz, tedaviye direngli olguyu sunmayi
amacladik.
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Olgu Sunumu

Yirmi dokuz yasinda 80 kg agirliginda kadin hasta 6zkiyim
amaciyla 10.000 mg propranolol (250 adet 40 mgq) ile birlikte,
biperiden (60 adet 2 mg), risperidon (130 adet 4 mg) ve valproik
asit (40 adet 500 mg) aldiktan bir saat sonra acil servise
getirildi. Jeneralize tonik klonik nébet gecirmesi lzerine
entlbe edildi. Glaskow Koma Skalasi (GKS): 2 + entlbe,
pupiller dilate ve izokorik, bilateral 1sik refleksi negatifti. Kalp
hizi: 60 atim/dk, kan basinci 80/40 mmHg, solunum sayisi 16
soluk/dk idi. Cekilen elektrokardiyografi (EKG) normal sints
ritmindeydi. Kan glukoz dizeyi 110 mg/dL olan hastada,
kan gazinda pH: 7,30, PCO,: 43 mmHg, PaO,: 65 mmHg,
HCO,: 14 mmol/L, SO,: %92, iyonize kalsiyum: 1,2 mmol/L
ve laktat: 4,2 mmol/L olarak saptandi (Tablo 1). Valproik asit
etkisi 0,4 mg i.v. naloksan uygulanarak antagonize edildi.
Polietilen glikol ile “tiim barsak irrigasyonu” yapildi. Gastrik
lavaj yapilarak ilag alimindan 75 dk sonra 1 g/kg aktif kdmur
(AQUA-carbo 50 g/240 mL) verildi. Kan glukoz dizeyi 122
mg/dL iken hastaya beta bloker zehirlenmesine yonelik 5 mg
subkutan (s.c.) glukagon yapildi. Hasta acil servise geldikten
bir saat sonra tedavi ve izlem amaciyla Anestezi Yogun Bakim
Unitesi'ne kabul edildi. Uriner kateter ve sag internal juguler
venden santral kateter yerlestirildi. Takibinde ortalama arter
basinci 65 mmHg hedeflenerek ve santral vendz basing
izlenerek, %0,9 NaCl i.v. inflizyon tedavisi uygulandi. Bolus
ve inflizyon dozu ile 3 saatte 2200 mL sivi verildi. Santral
venoz basing >8 cm H,O oldugu halde hipotansiyon devam
etti. Hastada sivi dengesinin yeterli oldugu, ultrasonografi
ile vena cava inferior distensibilite indeksi degerlendirilerek
desteklendi. Hastamizda kardiyak fonksiyonlar ve sivi
dengesi ekokardiyografi ile degerlendirildiginde, kardiyak
debi normal (5-5,5 L/dk) bulundu ve patolojik bulgu
saptanmadi. Gelisen bradikardi (50 atim/dk) ve hipotansiyona
(70/40 mmHg) yonelik noradrenalin, adrenalin ve dopamin
baslandi. Glukagon, beta bloker intoksikasyonuna yonelik
5 mg/sa dozunda s.c. U¢ kez uygulanabildi. Inslin tedavisi
oncesi bakilan kan glukoz dizeyi 133 mg/dL olarak ol¢uldu.
Hiperinsiilinemi églisemi tedavisi cercevesinde; bolus 1 U/
kg dozunda regler insilin uygulandiktan sonra 1 U/kg/
sa dozunda insulin inflzyonuna devam edildi. Beraberinde
santral vendz yoldan 100 mL/sa %30 dekstroz inflze edildi.
Yakin kan glukoz izlemi yapilarak kan glukoz diizeyleri 140-180
mg/dL araliginda tutuldu. Hastaya, intoksikasyondan 4 saat
sonra, %20 intra lipid (INTRAlipid %20 500 mL, Fresenius
Kabi llag San. ve Tic. Ltd. Sti.) ile ILE tedavisi baslandi. 1,5
mL/kg i.v. bolus (3 dk surede) ve 0,25 mL/kg/dk inflzyon
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dozunda totalde 40 dk slre ile uygulandi (3). Toplam 920
mL lipid sollsyonu verilen hastanin takibinde konviilsiyon
gézlenmedi. EKG'de atipik ritim izlenmedi. ILE inflzyonu
uygulandiktan 6 saat sonra metabolik asidoz tablosu dizeldi
(Tablo 1) ve 9 saat sonra noradrenalin, dopamin ve adrenalin
inflzyonlari kesilebildi. Kan basinci ve nabiz desteksiz olarak
normal degerlere ulasti. Yattigl strecte hastada akut bdbrek
yetmezligi gelismedi. idrar cikislari normal klinik diizeylerde
seyretti. Gelisinde bilinci kapali, pupil refleksi alinamayan
hastanin, 48 saat sonra bilinci agildi ve 1sik refleksleri normal
olarak alindi. Jugller kateteri ve Uriner kateteri gekildi. GKS
10 olan hasta ekstube edildi. Almis oldugu i.v. sivilar kesilerek
oral alimina baslanildi. Mobilize olabilen ve yogun bakim
gereksinimi kalmayan hasta yatisinin 4. gininde psikiyatri
servisine devredildi.

Tartisma

Olgumuzda da oldugu gibi, 6zellikle 6zkiyim amacli
gerceklesen intoksikasyonlar coklu ilac alimi seklinde
gerceklesmektedir. Bu tlr intoksikasyonlarda, alinan
ilaclar arasindaki etkilesimler ve tedavilerindeki birbiriyle
uzlasmayan ozellikler iyi bilinmelidir. Ozellikle birbirinin
etkisini artiran ilaglarin alinmis olmasi ve alinan ilaclara bagl
tedavi yaklasimindaki farkliliklar, coklu ilag alimi ile ortaya
cikan bu tr intoksikasyonlarin yonetimini zorlastirmaktadir.
Olgumuzda birlikte alinan ilaglarin etkilesimleri irdelendiginde,
tedavileri arasinda herhangi bir uyumsuzluk bulunmamakla
birlikte, risperidon ile biperiden arasindaki “etkiyi artirma”
yonundeki etkilesim dikkat cekicidir.

Beta blokerlerin klinik 6zellikleri molekilin formUlasyonuna
baglidir. Bu ilagc grubu proteinlere ylksek oranda baglanir
(%90) ve genis bir dagilim hacmine sahiptir (4). Propranolol

Tablo 1. Kan gazi degerleri

Parametreler | iLE 6ncesi (entiibe) I(:i:uil)s saat sonra
pH 7,30 7,40

FiO, 0,4 0,4

PCO, 43 mmHg 42 mmHg
Pao, 65 mmHg 92 mmHg
HCO, 14 mmol/L 24 mmol/L
so, %92 %96
iyonize Ca 1,2 mmol/L 1,1 mmol/L
Laktat 4,2 mmol/L 1,4 mmol/L
iLE: intravendz lipid emiilsiyon, Ca: Kalsiyum
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de plazma proteinlerine ylksek oranda baglanir ve en lipofilik
beta bloker grubunda yer alir (5). Yarilanma 6mrU 2-6 saattir.
Sodyum kanallarini gok gicli bloke etmesi nedeniyle ylksek
doz alimlarinda kardiyotoksik etkisi glclidir ve EKG de PR
ve QRS intervallerini uzatir (6,7). Ancak olgumuzda derin
hipotansiyon bulunmasina karsin, EKG izlemlerinde ritim
degisikligi gozlenmedi.

GUnlik propranolol dozu 40-360 mg/24 saat arasinda
degisir. Kisinin mevcut hastaligina ve alinan diger ilaglara
bagli olarak toksik doz oldukca degiskendir. Ancak gunlik
dozun 2-3 katini almis olan tim hastalarda yasami tehdit
etme potansiyeli ylksektir (8). Olgumuzun aldigr 10.000 mg
doz, glvenli glinllk tedavi doz araliginin yaklasik 30 kati olup
oldukca yuksek bir dozdur. Ek olarak propranolol ile eszamanli
alinan, biperiden, risperidon ve valproik asit de glnlik tedavi
dozlarinin Uzerinde alinmistir (Tablo 2).

Beta blokerler ile olan intoksikasyonlarda gelisen
hipotansiyon ve kardiyovaskiler kollaps tedavisinde;
sivl, vazopresor, inotrop ve kronotrop ajanlar kullanilir.
Kardiyovaskdler kollaps sivi replasmani ve katekolaminlere
direngli ise; glukagon, kalsiyum ve ILE inflizyonlar
uygulanabilir (9). Bizim olgumuzda hipotansiyon; sivi,
katekolamin, glukagon ve yiksek doz insllin tedavisine
direnc gostererek dlzelmedi. Amlodipin, verapamil,
bupropion, karvedilol, propranol gibi lipofilik ilaglarin
intoksikasyonlarinda lipid igerikli sivilarin kurtarici tedavi
olarak kullanimi 6nerilmektedir (10). Lipid tedavisi ilk olarak
i.v. bupivakain toksisitesinde, hayvan ve insan calismalarinda
basariyla uygulanmistir (11-13). l.v. olarak uygulanan lipid
emdlsiyonunun toksisitede nasil bir etkinligi oldugu halen
tam olarak anlasilamamistir. Ancak etki mekanizmasini
aciklamak icin bircok teori éne sutrdlmustir. “Lipid sink”
teorisine gore, ILE plazmada lipidden zengin bir kompartman
olusturur ve toksik ilacin dokudan lipid fazina cekilerek hedef
reseptorlerden uzaklastirilmasini saglar. Boylece toksisiteye
yol acan ilacin dokudaki konsantrasyonunda azalma gozlenir
(14). Ikinci bir mekanizma ise; uzun zincirli yag asitlerinin
voltaj bagimh kalsiyum kanallarini ve sodyum kanallarini

etkileyerek kardiyak miyosit hiicrelerinde kontraktilitede artis
saglamasidir. Hemodinamik olumlu etkiler, pozitif inotropik
etkiyle aciklanabilmektedir (15).

Lipid ¢6zUnarligl olan lokal anestezik, antidepresan,
antipsikotik ve kardiyovaskdler ilaclari iceren tek veya
coklu ilag doz asimi olan 100 olgunun retrospektif olarak
degerlendirildigi bir calismada, 85 olguda ILE tedavisinin
%84,5 oraninda olumlu etkileri bildirilmistir. Bu calismada
verapamil doz asimi olan 12 olgunun 10'unda ve karvedilol
doz asimi olan iki olgunun ikisinde i.v. lipid tedavisinin
olumlu etkilerinin oldugu goésterilmistir (16). Sebe ve ark.
(17) hepsine ILE tedavisi uyguladiklari 15 olguluk beta
bloker, kalsiyum kanal blokeri ve parasetamol intoksikasyonu
serisinde, 14 hasta taburcu edilirken, bir hastanin eksitus
oldugunu belirtmislerdir.

Beta bloker zehirlenmelerinde ILE uygulamasinin etkinligi
gosterilmis olmakla birlikte zehirlenmelerde 6nerilen doz
araligl henlz net degildir Amerikan Rejyonel Anestezi
Dernegi’'nin dnerisine gore vicut agirhgr 70 kg tzerinde olan
hastalarda %20 lipid emdlsiyonu dozu 1,5 mlL/kg bolus ve
0,25 mlL/kg/dk inflzyon seklindedir. Ayrica hemodinamik
stabilite saglanamayan hastalarda bolus doz bir ya da iki kez
tekrarlanabilir ya da 12 mL/kg dozunu asmadan inflizyon dozu
iki kat artirilarak ek uygulama yapilabilir (3). Bolus uygulamasi
ile surekli inflzyon uygulamasinin karsilastinildigr dokuz
eriskin hastanin alindigi retrospektif bir calismada, ortalama
arteriyel basing acisindan gruplar arasinda anlamli bir farklilk
saptanmamistir (18). Bizim olgumuzda ise 1,5 mL/kg i.v.
bolus (3 dk stresince) ve 0,25 mL/kg/dk inflizyon dozunda
40 dk sire ile toplam 920 mL ILE uygulandi. Hastamizda
dnerilen maksimum doz asiimadi ve ek doz ILE uygulamasina
gereksinim olmaksizin kardiyojenik sok tablosu dizeldi.

Lipid inflizyon tedavisi sirasinda yan etkileri géz 6niinde
bulundurulmali ve kar-zarar durumu gdzetilerek uygulanmalidir.
ILE uygulamasinda hiperlipidemi, sarilik, ndbet, yag embolisi,
alerjik reaksiyonlar, koagUlopati, pankreatit, hiperviskozite ve
kardiyojenik olmayan akciger ¢demi gibi ciddi yan etkiler
gelisebilir (6). Olgumuzda, ILE uygulamasina bagli olarak bu
yan etkilerden herhangi biri gézlenmemistir.

Tablo 2. Alinan ilaglarin spesifik 6zellikleri ve dozlari

Alinan ilag Bzellik ngs:ﬁrmk Pik (sa) Z_‘aa;llanma omrii (Gr:;)luk doz '(I';I;;ik doz ,(A;Tl:;\;n doz
Propranolol | Beta bloker + 1-1,5 2-6 40-360 800 10.000
Biperiden Antikolinerjik - 1,5 18-24 2-5 Degisken 120
Risperidon Antipsikotik - 1-2 24-30 4-16 Degisken 520
Valproik asit | Antikonvilsan - 1-4 5-30 1200-1500 15.000 20.000
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Risperidon, atipik antipsikotik ilaglar grubunda yer alir.
Geleneksel antipsikotiklere gore hizli etkinlik gdstermesi,
sizofrenide rastlanan negatif semptomlar Uzerinde etkin
olmasi ve goreceli olarak ekstrapiramidal yan etkilerin dtstk
olmasi sebebiyle daha sik tercih edilen antipsikotik ajandir.
Risperidonun hipotansiyon, tasikardi, ritim bozuklugu ve
akut distoni gibi norolojik ve kardiyovaskuler yan etkileri
mevcuttur. Etkili doz araligi 4-16 mg/gin olmakla birlikte, 6
mg/gun Uzerinde alindiginda ekstrapiramidal yan etkilere daha
sik rastlaniimaktadir (19). Biperiden ile birlikte alindiginda
etkisini artirir (8,20). Olgumuzda, 520 mg olarak toksik
dozda alinan risperidonun biperiden ile birlikte alinmasinin,
hipotansiyonu derinlestirerek tedaviye direncli hale getirdigini
disinmekteyiz.

Biperiden santral sinir sistemi Uzerine etki gosteren
antikolinerjik bir ajan olup atropin benzeri etki gostererek
parkinson ve ekstrapiramidal semptomlarin tedavisinde
kullanilir. Ginlik alinmasi gereken doz 2-5 mg'dir. Etkisini
muskarinik reseptorler Uzerinden gosterir ve asetilkolini bloke
eder (21). Yan etki olarak hallsinasyon, hafiza kayb, ajitasyon,
midriyazis, idrar retansiyonu, ileus, ylksek ates, tasikardi,
mukoz membranlarda kuruluk, kuru deri, kardiyovaskiler
ve solunum yetersizligi meydana gelir. Hastada kontrol
edilemeyen hipertansiyon, disritmi, hipertermi, nobet
ve koma tablosu var ise fizostigmin kullanimi endikedir
(22). Biperiden antipsikotiklerle ila¢ etkilesimi oldugu icin,
intoksikasyonlarda antipsikotiklerin etkisini artirir (8,20).
Olgumuzda risperidon etkisi biperidine bagh artmis olabilir.

Valproik asit, epilepsi ve psikiyatrik tedavilerde sik
kullanimi ve terapotik araliginin dar olmasi nedeniyle kolaylikla
doz asimi olusturarak intoksikasyona yol agabilmektedir.
Valproik asit intoksikasyonunda, koma, kemik iligi depresyonu,
seratonerjik sendrom, hemodinamik instabilite, serebral
odem, coklu organ yetmezligi, akut bobrek yetmezligi,
|6kositopeni, trombositopeni, anemi, optik sinir atrofisi,
karaciger enzimlerinde yUkseklik, hiperamonyemi, metabolik
asidoz, hipernatremi, hipokalsemi gortlebilir ve 6limle
sonugclanabilir (23). Valproik asitin doz asiminda, 6zellikle
agir kardiyak instabilite, koma ve respiratuvar yetmezlik
tablosunda naloksan kullanimini destekleyen calismalar
mevcuttur (24). Valproik asitin ginlik tedavi dozu 1,200-
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1,500 mg iken, toksik dozu 15.000 mg'den baslamaktadir.
Olgumuzda alinan doz 20.000 mg olup toksik seviyededir.
Mevcut bulgulardan metabolik asidoz ve kardiyak instabilite
hastamizda mevcuttu. Hastamiza gastrik lavaj yapilarak, olasi
yuksek doz valproik asit etkilerini antagonize etmek i¢in 0,4
mg i.v. naloksan uygulandi.

Literatdr incelendiginde goklu ilag intoksikasyonu orant ile
ilgili veriler kisithdir. Yetiskin zehirlenmelerinin %50'si birden
¢ok ajanla olmaktadir (25). McMahon ve McGarry (26) yaptigi
calismada, intoksikasyon olgularinda ortalama 2-3 ajanin
birlikte kullanildigr bildirilmistir. Coklu ilag intoksikasyonlarinda
onemli sorunlardan biri ilaglar arasi etkilesimdir. Propranolol-
biperiden, valproik asit-biperiden, propranolol-risperidon,
valproik asit-risperidon, arasinda orta derecede etkilesim
oldugu belirtiimistir. Biperiden ile risperidon arasindaki
etkilesim daha belirgin olarak dne cikmaktadir (8,20). Bu
bilgilerin olgumuzda klinige yansimasi ilaclarin sinerjistik
etkisi sonucunda hipotansiyonun tedaviye direncli olmasini
aciklayabilir (27).

Sonug olarak, ¢oklu ilag intoksikasyonlarinin yonetimi
Ozellikle ilac etkilesimleri yoninden ciddi zorluklar icerir.
Lipofilik 6zellikte ajanlari iceren goklu ilag intoksikasyonlarinda
klasik tedavilere klinik yanit alinamayan durumlarda ILE
inflizyonu vyararli olabilir. Intoksikasyonlarda ajana spesifik
ILE dozlan belirlenmeli ve yan etkilerine yonelik bilgiler
glncellenmelidir.
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ABSTRACT Posterior reversible encephalopathy syndrome (PRES) is an acute and severe
neurological condition characterized by typical clinical and neuroradiological symptoms. Typical
clinic symptoms include headache, confusion, nausea and vomiting, mental and visual alterations.
Although PRES is not a complication of spinal anesthesia, it can be commonly confused with dural
puncture headache that develops after spinal anesthesia. Our patient was diagnosed with PRES
following a dural puncture and spinal anesthesia for cesarean section. PRES is a condition that
needs multidisciplinary approach and that can heal without any sequelae.
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0Oz Posterior reversible ensefalopati sendromu (PRES); klinik ve néroradyolojik bulgularla karakterize
akut ve ciddi bir nérolojik durumdur. Karakteristik klinik bulgular bas agrisi, konftizyon, kusma,
mental ve gorsel degisiklikleri icerir. PRES spinal anestezinin bir komplikasyonu olmamasina ragmen
spinal anestezi sonrasinda gelisen dural ponksiyon bas agrisi ile karisabilir ve dural ponsiyon PRES'i
tetiklemis olabilir. Bizim olgumuz sezaryen igin spinal anestezi yapilan ve dural ponksiyon hikayesi
olan, PRES tanili bir hastadir. PRES multidisipliner yaklasim gerektiren sekelsiz bir iyilesme ile
sonuglanan bir durumdur.
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Introduction

Posterior reversible encephalopathy syndrome (PRES) is
an acute and severe neurological condition and characterized
neuroradiological findings (1). The incidence is not known
clearly. PRES was first described in 1996 by Hinchey et al. (2)
PRES may also be referred to hypertensive encephalopathy,
cerebral vasospasm syndrome, and posterior reversible
leukoencephalopathy syndrome (3). Characteristic clinical
findings are a headache, confusion, nausea, vomiting, mental
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and visual changes (4). In serious cases, a seizure may be
added to the clinical findings but it is not always seen. PRES
can be related to acute hypertension, pre-eclampsia-eclampsia,
sepsis, and immunosuppressant exposure (5). Although dural
puncture is not included in PRES risk factors, symptoms
following dural puncture may be similar to PRES symptoms.
In this case report; we evaluated the relationship between
PRES and dural puncture, the patient was diagnosed with dural
puncture due to spinal anesthesia. A written consent of the
patient is provided for the publication of this report.
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Case Report

A 23-year-old woman at 39 weeks of gestation was
evaluated for the emergency cesarean section. In the
preoperative evaluation, body mass index was 31 kg/m?.
Spinal anesthesia was planned according to American
Society of Anesthesiologists physical status 1 E risk.
Preoperative blood pressure was 120/75 mmHg, heart
rate was 110/min and oxygen saturation was 98%. Two
attempts with a spinal needle of 25G from L3-4 spinal gap
failed. In the third attempt, after the cerebrospinal fluid
(CSF) flow was seen through the spinal needle; 12 mg of
0.5% hyperbaric bupivacaine was injected into the CSE
Both sensory and motor block did not occur in the following
15" min. General anesthesia was planned. Anesthesia
induction was performed with 2 mg/kg of propofol and 0.9
mg/kg rocuronium. For the maintenance of anesthesia 2%
sevoflurane and oxygen/air mixture was used. The patient
delivered a healthy boy (Apgar score 8) at five minutes
after the induction. The mother’s vital signs were normal
postoperatively and the patient was transferred to ward. The
patient was discharged on the first postoperative day.

On the postcesarean second day, the patient was
referred to the anesthetist by an obstetrician with headache
complaint and patients visual analog scale (VAS) was 6/10.

The patient described a severe throbbing headache in
the frontal and occipital region after sitting. This situation
was thought to be post-dural puncture headache. We
recommended analgesic, bed rest, and fluid intake. In the
following two days, the patient described a regression in the
frontal region headache; however, headache on the occipital
region (VAS: 6/10) continued.

The patient referred to the emergency department with loss
of consciousness and generalized seizure on the 5" day post
operatively. The patient who had three generalized tonic-clonic
seizures was evaluated by a neurologist in the emergency
department. In the neurological evaluation, the patient was
unconscious, non cooperative and non orientation. Pupils
were considered isochoric and light reflex was weak positive.
Glaskow Coma Score (eyes: 2 motor: 4 verbal: 2): was 8, vital
signs were stable. Ischemic or hemorrhagic cerebrovascular
disease, intracranial hypotension and PRES was considered
as preliminary diagnosis. The cranial computed tomography
and cranial diffusion magnetic resonance imaging (MRI) of
the patient were normal. Cranial MRI showed hyperintense
areas in the right posterior parieto-occipital area on fluid
attenuated inversion recovery (FLAIR) sections (Figure 1).

The patient was admitted to the neurology intensive care
unit with the preliminary diagnosis of sinus vein thrombosis.
His vital signs were stable during intensive care unit
follow up. Biochemical examinations revealed no abnormal
findings except lactate dehydrogenase (LDH): 780 U/L
(240-480 U/L). The 24-hour urine protein was 14 mg/24
h (0-110 mg/24 h). Cranial MR venography normal, which
was taken for differential diagnosis, was found and sinus
vein thrombosis was excluded. The patient was diagnosed
with PRES according to clinical findings and neuroradiological
imaging results. After 24 hours of follow up in intensive care
unit, the vital signs were stable and the patient transferred
to neurology service without any seizure. Treatment of the
patient was organized by a neurologist, an obstetrician, and an
anesthesiologist. A headache and other neurological findings
were relieved on the 3™ day of treatment. Anti-oedema and
anti-convulsive treatments were continued. On the 7" day of
admission, the complaints were completely lost. On the 10"
day of the hospitalization, the patient was discharged to home
with a prescription of 1000 mg/day levetiracetam treatment.

Discussion

PRES is a transient condition with distinctive clinical
and neuro-radiological features that develop acutely. PRES
etiology includes acute hypertension, pregnancy-induced
pre-eclampsia, eclampsia, auto-immune diseases, and
immunosuppressive drugs (6). Other reasons are summarized
in Table 1. Li et al. (7) investigated PRES’'s commitment to
primary hypertension or secondary causes. Nearly 50%
of the cases the cause was hypertension while 39% had
immunosuppression, 7% had pre-eclampsia-eclampsia
and 4% had marijuana intake 4%. Ng and Manikappa (8)
presented a 33 years old case with an epileptic seizure
after epidural anesthesia. In the case, they reported dural

Figure 1. Hyperintense areas in the right posterior parietooksipital area
fluid attenuated inversion recovery sections (white arrows)
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puncture developed during epidural anesthesia. The patient
was diagnosed with PRES secondary to late normotensive
postpartum eclampsia. Pre-eclampsia and eclampsia are
triggered by the pregnancy and can be seen from the 20"
week of pregnancy until the 48™ hour postpartum (9). In
our case, the possibility of late postpartum eclampsia was
considered in the intensive care unit admission, but the
absence of hypertension, organ damage and proteinuria
excluded that diagnosis.

Two hypotheses are proposed in the pathophysiology of
PRES. The first hypothesis is the vasospasm/hypoperfusion
principle; which is explained with vasospasm of cerebral
vessels and vasogenic edema secondary to hypoperfusion
causes cerebral ischemia due to insufficient perfusion. The
second hypothesis, on the other hand, is hypertension/
hyperperfusion hypothesis. The theory suggests that
enlargement of small arterial vessels after vascular
autoregulation disorder triggered by severe hypertension
damages the vascular endothelial structure and increased
perfusion results with vasogenic edema in brain tissue (10).

Characteristic symptoms of PRES include a headache,
vomiting, visual and mental changes, and seizures.
A headache related to dural puncture is one of the
complications following spinal anesthesia. The holes in the
dura mater cause CSF leakage and CSF pressure fall. It is
accepted that deprivation of fluid cushion in the brain causes

Table 1. Posterior reversible encephalopathy syndrome
related conditions

Hypertension

Chemotherapy (cisplatin, cytarabine)

Treatment of immunosuppressive (cyclosporine ve tacrolimus)

After organ transplantation

Autoimmune disease

- Systemic lupus erythematosus
-Scleroderma

- Wegener's granulomatosis

- Polyarteritis nodosa

- Hashimoto's disease

Infection (HIV)

Shock (sepsis, injury)

Renal failure

Pregnancy (preeclampsia, eclampsia and late postpartum
eclampsia)

Others (hypercalcaemia, Henoch-Schonlein purpura,
thrombocytopenia)
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pain-sensitive structures especially the meningeal structures
to stretch and cause pain (11).

There is no specific laboratory parameter to identify PRES.
In severe cases, thrombocytopenia, elevated LDH, abnormal
red blood cell and endothelium permeability secondary to
fluid-electrolyte disturbance and hypo-proteinemia may
occur. Red blood cell morphology and LDH can be used to
determine endothelial damage. CSF examination is usually
normal (12). In our case, there was no abnormality except
the elevated LDH level on the first day of intensive care.
The diagnosis of PRES is made with MR findings. Reversible
cortical/subcortical vasogenic edema, bilaterally symmetrical
hyperintense lesions in neurocranial MR T2 weighted
images in particular occipital areas are frequent (13). In our
case in the cranial MR T2 FLAIR sequences, hyperintense
areas were detected on the posterior parieto-occipital area.
This view was evaluated as vasogenic edema induced by
ischemia.

It is not possible to correlate PRES directly with a dural
puncture. Dural puncture is a complication that may occur
after spinal anesthesia. As a headache does not occur after
every dural puncture, PRES is not a regularly expected result.
However, the literature has been examined after this case
and similar cases have been found and it is thought that there
may be an indirect relationship (14). According to the Monro-
Kellie hypothesis, the shrinking of the cerebral ventricles
after CSF reduction may mechanically cause stimulation
of the cerebral vessels, followed by cerebral vasogenic
depression due to impaired autoregulation in the blood-brain
barrier (15). Our case had an unsuccessful spinal anesthesia
attempt. The reason is likely to be the patient’s obesity or
lack of dexterity in the application of spinal anesthesia. We
think that CSF leakage is a result of dural puncture after
these failed attempts. When we look at the etiology of PRES
in this patient, there are no factors other than pregnancy:. It
was thought that the late postpartum eclampsia may cause
PRES, but the exact diagnosis could not be made. Although
not certain; loss of CSF after dural puncture, can be effective
in indirect development PRES. More data is needed to prove
the cause of the ventricle vasospasm.

Concisely, PRES is a condition that needs to be diagnosed
and treated rapidly. Delay in diagnosis and treatment can
result in death. It is important that patients with dural
puncture headache have full neurological examination
and attention should be paid to the regulation of blood
pressure in follow-ups. PRES should also be considered
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in the foreground. Early diagnosis and treatment with the
multidisciplinary approach are important as it was in this case
we presented. Cerebral edema, which was also present
in our case, was successfully treated and the patient was
discharged with no complications.
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Dear Editor,

Sudden cardiac arrest occurs in an average of 375,000
people every year in Europe (1). Cardiac arrest lasting five
minutes or longer results in cerebral injury (1). In order to
achieve better neurological results and improve outcomes,
targeted temperature management (TTM) protocols have
been developed, following clinical trials that showed good
outcomes in out-of-hospital cardiac arrest (1,2). TTM
protocols have been recommended in European guidelines
(3).

There are three phases of brain injury in cardiac arrest:
ischemic injury during arrest (irreversible damage may
occur if prolonged), reperfusion injury and post reperfusion

Anahtar Kelimeler: Terapétik hipotermi yonetimi, protokol, kardiyak arrest

injury. TTM targets these three phases. Hypothermia may
provide neurological protection in various ways. Hypothermia
decreases cerebral oxygen consumption by reducing cerebral
blood flow. Decreasing cerebral metabolism protects the
brain from secondary damage (2-4). Hypothermia prevents
inflammation and free radical production. Hypothermia also
reduces brain edema caused by a destroyed blood brain-
barrier and increased vascular permeability (4).

Various protocols for TTM have been suggested and
evaluated in clinical trials (1,2). The comprehensive and
multidisciplinary protocol that we have established and
used is one of the recommended protocols in the European
Society of Intensive Care Medicine (ESICM) website's
TTM library (5). Our protocol targets a temperature of 33
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°C with the goal of reaching this within 4 hours. Unlike
other protocols in the ESICM TTM library, in our protocol
NaCl solution of +4 °C that is used for hypothermia is given
according to the patient’s weight. Central venous pressure
(CVP) measurement is performed every 6 hours. The target
CVP value is 8-12 mmHg and fluid resuscitation is performed
below this value. Propofol and remifentanil infusion is
administered for sedation, which allows early neurological
evaluation. If shivering develops, 20 mg IV pethidine is
administered. If shivering persists, MgSO, infusion prepared
according to the protocol is performed. MgSO, infusion
is another important element that separates our protocol
from the others in the ESICM TTM library. However, MgSQO,
infusion is not performed if the patient is anuric. There is
no neuromuscular blocker in the protocol to prevent chronic
illness myopathy. The body temperature is increased by 0.5
°C if severe bradycardia (HR <45/min) occurs after reaching
the target temperature. The patient is kept at the target body
temperature for 24 hours.

Neurological evaluation has an important role in our
protocol and detailed neurological analysis is performed.
Electroencephalogram monitoring and brain stem reflex
monitoring with the coma recovery scale are performed on
the first and third days. A detailed neurology consultation
is carried out with the results of these tests. Our protocol

Turk J Intensive Care 2019;17:231-3

is multidisciplinary: cardiology evaluation is performed in
addition to neurology consultation.

The normothermia target is 36.5 °C and slow heating
(0.25 °C/hour) is performed to prevent postreperfusion injury
(4). If the patient is still unconscious, they are kept at the
target temperature for 72 hours. If the patient has a body
temperature of >37 °C 1 g paracetamol IV is administered
every 4 hours, if liver function tests are normal.

In conclusion, we have used our TTM protocol following
cardiac arrest for five years, it is suggested as a reference
protocol in ESICM TTM library.
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