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Hipo-volemia

ü Azalmēĸ-vol¿m 

ï Ķntravask¿ler 

Å Kan

Å Plazma

ü Na

V D¿ĸ¿k 

V Normal

V Y¿ksek 

De-hidratasyon 

Ç Azalmēĸ-su

Ç Na

V Y¿ksek 



HĸPOVOLEMĸ 

GIS
V Kusma 

V Diyare 

V Kanama 

V Eksternal 

drenaj

Deri
V Ter 

V Yanēk 

V Ķntestinal

obstr¿ksiyon

V Crush

V Kērēk

V Akut pankreatit

V Di¿retik

V Ozmotik di¿rez

V Tuz kaybettiren 

nefropati

V Hipoaldosteroni

zm

Bºbrek 3.Boĸluk



GIS

V Kusma 

V Diyare 

V Kanama 

V Eksternal 

drenaj

V Mide, pankreas, safra kesesi, baĵērsaklardan

V 3-6 L sēvē l¿mene sekrete edilir.

V 100-200 cc gaita ile atēlēr

.

V Sekresyon artēĸē

V Reabsorbsiyonda azalma

V Kanama



GĸS sĔvĔlarĔ elektrolitleri

üMide: Na:60 , K:30, H:70  Cl 120 HCO3 25 mEq

üSafra : Na 140 , K:5 , HCO3:40 mEq,Cl:100

üPankreas : Na:130 , K: 15 , HCO3 80, Cl:75mEq

üDuodenum:Na:140, K:5,  Cl:80, HCO3 (ð)

üĸleum: Na:140, K:5, Cl:80, HCO3:30 mEq



Bºbrek

V Di¿retik

V Ozmotik di¿rez
V glikoz¿ri

V Tuz kaybettiren 

nefropati
V PKBH

V Hipoaldosteroni

zm

V 130-180 L glomer¿lerkapillerden filtrasyon

V %98-99 t¿b¿llerdenreabsorbsiyon

V 1-2 L idrar

V T¿b¿lerreabsorbsiyonda %1-2 azalma, 2-4 L Su ve Na kaybē

V <GFR 25 ml/dk konsantrasyon bozulur, 10-40 meq/g¿n 

zorunlu Na kaybē olur. Sēkē Na kēsētlamasēnda dikkat !

V Tuz kaybettiren nefropati (T¿b¿lerve interstisyel hastalēuklar

ºr PKBH): > 100meq/g¿n Na, 2 L su



Deri 

V Ter 

V Yanēk 

V Sēcak ve kuru havada ter >1-2 L/g¿n



3.Boĸluk

V Ķntestinal 

obstr¿ksiyon

V Crush 

V Kērēk

V Akut pankreatit

V Kal­a kērēĵēnda 1500-2000 cc kanama olabilir.

V Travma / abdominal aort anevrizmasē r¿pt¿r¿

V Peritonit 

V Major venºzsistem obstr¿ksiyonu



Bulgular

Vol¿m azalmasē

× ¢abuk yorulma

× Susama 

× Kramp 

× Postural hipotansiyon

× Karēn aĵrēsē

× Gºĵ¿s aĵrēsē

× Letarji

× Konf¿zyon

× Mezenter iskemi

× Koroner 

× Serebral 

× Olig¿ri

Elektrolit ve Asit-Baz

× G¿­s¿zl¿k
× Hipo/Hiperkalemi

× Poli¿ri, polidipsi
× Hipokalemi 

× Takipne 
× Asidoz 

× Mºrom¿sk¿ler iritabilite, 

Konf¿zyon 
× Met. Alkoloz

× Letarji, konf¿zyon, 

epileptik atak, koma
× Hipo/Hipernatremi

× Aĸērē tuz isteĵi
× Primer adrenal yetmezlik

× Kusma

× Diyare

× Poli¿ri

× Yanēklar

× Aĵrē (3.Boĸluĵa 

sekestrasyon)

Sēvē kaybē nedenleri



Fizik BakĔ

Ķnterstisyel vol¿m azalmasē

üDeri turgor

üBacak

ü¥n kol

ü>55 yaĸ

üBacak i­ taraf

üSternum 

üAksilla kuruluĵu

üCiltte pigmentasyon (el ve 

aĵēz mukozasē

üPrimer  adrenal yetmezlik

üDil, aĵēz mukozasē

Plazma vol¿m azalmasē

üHipotansiyon 

üNºrohumoral  

vazokonstriksiyon

üOrtostatik 

üKorotkoff seslerinin 

ĸiddetinde azalma

üRadiyal nabēz ĸiddetinde 

azalma

üJuguler venºz basēn­ 

azalmasē 

üNormalde %70 kan volum 

venºz dolaĸēmdadēr.

üLouis a­ēsēndan itibaren 5 cm

üNormal CVP 5-10 cm H2O



Laboratuvar
ü Olig¿ri 

ü Konsatrasyon yeteneĵi bozuksa

ü ¦re atēlēmē y¿ksek ise  

ü BUN artēĸē 
ü ¦re ¿retimi artēĸē (Steroid tedavisi)

ü T¿b¿ler reabsorbsiyon

ü GIS kanamasē

ü BUN/Krea 10:1 (Normal) artmēĸtēr. 
ü Prok. Na reabsorbsiyonla birlikte ¦re reabsorbsiyonu artar.

ü Hipo/Hiper Na

ü Hipo/HiperK

ü Metabolik Alkoloz/Asidoz

ü Anemi/Polisitemi

ü Hipo/Hiper albuminemi



TanĔ 

× [Na] idar <20 meq/L : HĶPOVOLEMĶ
× Metabolik alkoloz: (Kusma ve N/G olanlarda) filtre edilen Bikarbonat artar, Na ile birlikte 

Bikarbonat atēlēmē artar.  

× [CI] idar <20 meq/L

× Tuz kaybettiren durumlar  [Na] idar >20 meq/L
× Di¿retik, bºbrek hastalēĵē, renal iskemi, akut GN, bilat.RAS

× [Na] idar <20 meq/L: 
× Kalp yetmezliĵi: kardiyak debi d¿ĸ¿kl¿ĵ¿ne baĵlē efektik arter kan vol¿m¿ d¿ĸ¿k

× Siroz: Splanknik vazodilatasyon ve sēvē

× NS



TanĔ 

× FE [Na] < Hipovolemi 

× FE [Na] >1 Ol¿g¿ri ATN ye baĵlē olabilir.

× Ķdrar ozmolalitesi > 450 mosm/kg
× <  450 

× Bºbrek hastalēklarē

× Ozmotik di¿rez nefrojenik DĶ

× Dansite : sol¿t sayēsē deĵil kitlesi ile ilgilidir, daha az spesifiktir.
× >1015

× Prtotein¿ri ve radyokontrast sonrasē y¿ksek olabilir.

× TĶT: Normal 

× LVEDP ve vask¿ler diren­: doku perf¿zyonunu belirler.
× Sol kalp yetmezliĵi: CVP deĵiĸmez.

× CVP d¿ĸ¿k ise sēvē y¿klemesi sonrasē Akciĵer ºdemi olabilir.

× Sadece saĵ kalp yetmezliĵinde (Kor pulmonale, akut saĵ MI) hipovolemik 

olsa bile CVP y¿ksektir.



Hidrasyonu Deķerlendirmede
DiķerTanĔYºntemleri

ºTransºzofagealekokardiyografi

ºGastrik tonometri

ºDoku pH ºl­¿m¿



TARĸH¢E

º1831 ilk intravenºzsĔvĔ uygulamasĔ (Thomas 

Latta )

º1930 intravenºzsol¿syonlarĔn geliĺimi

ºVietnam savaĺĔ- hipertonik sĔvĔlarĔn y¿kseliĺi

º1970 kristalloid / kolloid savaĺĔ

º1980 glukoz toksisitesi

ºG¿n¿m¿zde ðtekrar d¿ĺ¿nme: kĔsĔtlĔ/ serbest



Tedavi 

V Hipovolemik ĸok: Sēvē a­ēĵē bilinmez?

VGe­ kalēndēĵēnda: Doku perf¿zyonu geri dºn¿ĸ¿ms¿z  

hasar bērakabilir
VVask¿ler ton kaybolur 

VSistemik vask¿ler diren­ d¿ĸer

VKan kapillerde ve dokularda gºllenir

VVazoaktif ila­lara yanēt alēnmaz

V1-2 L izotonik doku perf¿zyonu saĵlanēncaya kadar hēzlē 



Sēvē verilirken

Dikkat

VKan basēncē 

VĶdrar ­ēkēĸē

VMental durum

VPeriferik perf¿zyon

Dikkate alēnmaz!

ÇPeriferik ºdem
Ç akut dil¿syonal 

hipoalbuminemiye baĵlē geliĸir



Tedavi 

VSēvē replasmanēna yanēt yoksa 

VCVP ºl­¿l¿r

VPulm.kapiller kama basēncē 

VAltta yatan kardiyopulmoner hastalēk varsa

VCVP izleme ĸansē yoksa:

VRespirofazik Arter basēn­ trasesinde varyasyon

VSistolik arter basēncē ve nabēz basēncēnda: B¿y¿k respirofazik  

varyasyon  varsa: Persistan hipovolemi ve saĵ ventrik¿l underfilling

VRespirofazik nabēz basēncē varyasyonu:

VCardiyak debi LV preload artēĸēna yanēt olarak artar.

VYalnēz mekanik ventilasyona baĵlēlarda kullanēlabilir!



Figure 1. Example of respiratory variation in arterial pressure. The pulmonary artery pressure (PAP) and central venous pressure (CVP) show a rise in 

pressure during inspiration. The dUp and dDown components of spontaneous variations in arterial pressure are shown. The bars at the bottom mark 

inspiration. The arrowat the point marked ñapneaò represents the end-expiration value for determining dUp and dDown.

Am J Respir Crit Care Med, http://www.atsjournals.org/doi/abs/10.1164/rccm.200211-1360CC Published in: Sheldon Magder; Am J Respir Crit Care Med 2004, 169, 

151-155. DOI: 10.1164/rccm.200211-1360CC É 2004 The American Thoracic Society

üĶnspiryumda kalp etrafēnda basēn­ artar.

ü Saĵ kalp output azalēr

ü Sol kalp output azalēr

ü SKB d¿ĸer.

http://www.atsjournals.org/doi/abs/10.1164/rccm.200211-1360CC


Effect of decreasing volume on SPV

Q
SPV

SPV

SPV

SPV

Decreasing blood

volume

E13



Increase in abdominal pressure on 

circuit function curve

Q

Pra

ŷPP

E10



0-

180-

mmHg

Art

-0

-30

CVP

False positive SPV.  Increased SPV due to decreased thoracic compliance (due markedly distended 

abdomen)  Patient was not volume responsive. 

Case 

E14



0

150

75

mmHg

Same patient next day.  The CVP was 10 mmHg and the patient was negative  800 ml but the SPV and dPP 

are minimal because the abdomen was decompressed and the thoracic compliance improved.

Case - continued

E15



Replasman SĔvĔsĔ

VCiddi vol¿m a­ēĵēnda (kanamalar hari­) kristaloidler

V H¿cre dēĸē daĵēlēm nedeniyle 1.5-3 kat daha fazla verilmesi gerekse 

de kristaloidler (ºzellikle izotonik) plazma vol¿m geniĸleticisi olarak 

kolloidler kadar etkindir.



Hipoalbuminemi de kolloidler akciķer 
ºdemi riskine karĺĔ daha iyidir??



Hipoalbuminemi de kolloidler akciķer 
ºdemi riskine karĺĔ daha iyidir??

ÅAlveol kapiller albumine gºreceli olarak daha 

ge­irgendir.

ÅSubkutan dokudan daha y¿ksek interstisyel onkotik 

basēn­

ÅHipoalbuminemi durumunda paralel olarak olveolar 

intersitisyel protein konsantrasyonu da d¿ĸer.

ÅTranskapiller onkotik gradyan ­ok azdēr.

ÅPulmoner ºdem geliĸme eĵilimi d¿ĸ¿kt¿r.

ÅAkut izotonik verilmesi ile kolaylaĸmēĸ hipoalbuminemi 
ïperiferal ºdem yaptēĵē halde 

ïakciĵer ºdemi yapmaz.



Kristaloid ? Kolloid ?



Colloids versus crystalloids for fluid 
resuscitation in critically ill patients. 
Cochrane Database Syst Rev 2000; 

:CD000567.

ÅA meta-analysis of 55 studies, published before the 

above trial, pooled and analyzed data from nearly 

3000 critically ill patients randomly assigned to 

treatment with albumin or crystalloid. There was no 

evidence for either improved outcome or increased 

mortality in patients given albumin.

http://www.uptodate.com/online/content/abstract.do?topicKey=cc_medi%2F14949&refNum=18




CRISTAL study (2013,JAMA)

Å Hipovolemik ĸok tedavisinde (kanama hari­)

Å 9 yēl, ­ok merkezli, N= 2857 hasta

Å 28 g¿nl¿k mortalite ve RRT ihtiyacē a­ēsēndan fark yok

Å Kolloid grup: 

ï Mekanik ventilasyon ihtiyacē daha az (13.5 g¿n&14.6 g¿n)

ï 90 g¿nl¿k moratlite daha az (%31 & %34)

Å¢alēĸmanēn kēsētlamalar

ïA­ēk-u­ dizayn

ï¢alēĸma s¿resi

ïSēvēlarēn heterojen olmasē



Date of download:  11/14/2015
Copyright É 2015 American Medical 

Association. All rights reserved.

From: Effects of Fluid Resuscitation With Colloids vs Crystalloids on Mortality in Critically Ill Patients 

Presenting With Hypovolemic Shock: The CRISTAL Randomized Trial

JAMA. 2013;310(17):1809-1817. doi:10.1001/jama.2013.280502

Patient Enrollment in the Colloids Versus Crystalloids for the Resuscitation of the Critically Ill (CRISTAL) Trial

Figure Legend: 



Date of download:  11/14/2015
Copyright É 2015 American Medical 

Association. All rights reserved.

From: Effects of Fluid Resuscitation With Colloids vs Crystalloids on Mortality in Critically Ill Patients 

Presenting With Hypovolemic Shock: The CRISTAL Randomized Trial

JAMA. 2013;310(17):1809-1817. doi:10.1001/jama.2013.280502

Cumulative Incidence of Death Within First 28 Days After Randomization

Figure Legend: 



Date of download:  11/14/2015
Copyright É 2015 American Medical 

Association. All rights reserved.

From: Effects of Fluid Resuscitation With Colloids vs Crystalloids on Mortality in Critically Ill Patients 

Presenting With Hypovolemic Shock: The CRISTAL Randomized Trial

JAMA. 2013;310(17):1809-1817. doi:10.1001/jama.2013.280502

Assessment of TreatmentĬ Diagnosis Interaction and Death Within First 28 DaysHR indicates hazard ratio; ICU, intensive care unit. 

P = .70 for interaction of homogeneity of HR across the 3 strata, which was calculated using the Gail and Simon statistic test.

Figure Legend: 



Albumin

ÅDaha hēzlē plazma vol¿m replasmanē (salin Ĳ 

interstisyuma ka­ar)

ÅDilusyonel hipoalbuminemi  riski yok, daha az pulmoner 

ºdem 

Å?





Hiperonkotik Niĺasta

VHiperonkotik niĸasta: ABH ve RRT ihtiyacē ve mortalite y¿ksektir.
Å Schramko A, Suojaranta-Ylinen R, Kuitunen A, et al. Hydroxyethylstarch and gelatin solutions impair blood coagulation after cardiac surgery: a prospective randomized 

trial. Br J Anaesth 2010; 104:691.

Å Wiedermann CJ. Hydroxyethyl starch--can the safety problems be ignored? Wien Klin Wochenschr 2004; 116:583.

Å Gattas DJ, Dan A, Myburgh J, et al. Fluid resuscitation with 6 % hydroxyethyl starch (130/0.4 and 130/0.42) in acutely ill patients: systematic review of effects on mortality 

and treatment with renal replacement therapy. Intensive Care Med 2013; 39:558.

Å Zarychanski R, Abou-Setta AM, Turgeon AF, et al. Association of hydroxyethyl starch administration with mortality and acute kidney injury in critically ill patients requiring 

volume resuscitation: a systematic review and meta-analysis. JAMA 2013; 309:678.

Å Haase N, Wetterslev J, Winkel P, Perner A. Bleeding and risk of death with hydroxyethyl starch in severe sepsis: post hoc analyses of a randomized clinical trial. Intensive 

Care Med 2013; 39:2126.

ÅN=7000 YB¦ hastasē
ï%6 Hydroxyethyl starch&Ķzotonik 

ïABH:  HES grubunda artmēĸ (%7 & %5.8)

Å2 metaanaliz 
ïHES grubunda mortalite ve RRT y¿ksek (RR 1.08-1.09)

Å Gattas DJ, Dan A, Myburgh J, et al. Fluid resuscitation with 6 % hydroxyethyl starch (130/0.4 and 130/0.42) in acutely ill patients: systematic review of effects on mortality 

and treatment with renal replacement therapy. Intensive Care Med 2013; 39:558.

Å Zarychanski R, Abou-Setta AM, Turgeon AF, et al. Association of hydroxyethyl starch administration with mortality and acute kidney injury in critically ill patients requiring 

volume resuscitation: a systematic review and meta-analysis. JAMA 2013; 309:678.

Å6S ­alēĸmasē : Septik ĸok hastalarēnda
ïRinger Laktat & HES grubunda mortalite ve RRT y¿ksek
Perner A, Haase N, Guttormsen AB, et al. Hydroxyethyl starch 130/0.42 versus Ringer's acetate in severe sepsis. N Engl J Med 2012; 367:124.

http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/17
http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/18
http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/19
http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/20
http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/21
http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/19
http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/20
http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/46


ÅKan ¦r¿nleri

ÅHemorajik ķok:

ïAsel¿leroksijen taĸēyan sēvēlar kan tx yapēlēncaya kadar ki 

s¿re­te verilir

ÅTamponlanmĔĺ kristaloidler

ÅB¿y¿k miktarda vol¿me a­ēĵēnda kullanēlan

ïĶzotonik:Hiperkloremik metabolik asidoz riski ?

ïRinger laktat, Hartman %0.45 NaCI 75mmol/LNaHCO3

ÅN=2278, non-travma, ­oĵu post op hasta

ÅABH ve RRT ihtiyacē a­ēsēndan Ķzotonikalanlar ile fark yok.
Å Young P, Bailey M, Beasley R, et al. Effect of a Buffered Crystalloid Solution vs Saline on Acute Kidney Injury Among Patients in the Intensive Care 

Unit: The SPLIT Randomized Clinical Trial. JAMA 2015; :1.

ÅHipoperf¿zyon: Laktik asidoz, pH< 7.1

ïNaHCO3 ile tamponlanmēĸ sēvēlarēn etkisi ?

http://www.uptodate.com/contents/treatment-of-severe-hypovolemia-or-hypovolemic-shock-in-adults/abstract/50


Klor - suz SĔvĔlar

Å¢oĵu iv sēvē hiperCI (ºr: izotonik)

ÅHiper CI ve CI kēsētlē sēvēlar (LatatlēHartman sol¿syonu) 

karĸēlaĸtērēldēĵēnda: 

ïArtmēĸ ABH (renal vazokonstriksiyon ve azalan GFH)



21 ­alēĸma, N=6253

Akut hasta veya cerrahi hasta

Hiperkloremik: 

Ķzotonik, izotonik i­inde %4 

Alb¿min

&

Klor kēsētlē:

Laktatlē Hartman, Plazma-Lyte 

148, Klordan fakir albumin





ÇKritik hematokrit deķerine ulaĺĔncaya kadar,  
her 1 ml kan kaybĔ 

3 - 4 ml ringer laktat veya % 0.9 NaCl
veya  

1:1 oranĔnda kolloid ile replase edilebilir

Ç300 ml eritrosit s¿spansiyonu 300 ml 
kristaloid ilavesi  ile 600 ml kan kaybĔna 
karĺĔlĔk olarak verilebilir



ºCVP: 6-9 mmHg                        

g¿venli 
sĔnĔrlar

ºĸdrar akĔmĔ: 1 ml/kg

ºOlig¿ri ve taĺikardi geliĺtiķinde vol¿m 
arttĔrĔlmalĔdĔr



4
3

SIVILARIN ĸNF¦ZYON HIZLARI

Damla/dk saatte/ml G¿nde/L

5 20 0,5

15 60 1,4

30 120 2,9

50 200 4,8

100 400 9,6

150 600 14,4

15 damla ~ 1cc

Hipertonik sēvēlar  50 dam/dk, 

Ķzotonik sēvēlar 150 dam/dk dan daha hēzlē 

verilmezler



ÅHatĔrlatma !

Osmol-miliOsmol : Osmotik olarak aktif
partik¿lveiyon sayĔsĔdĔr.

¥r: %0.9 NaCl ­ºzeltisininosmolitesi;

9 gm=9000mg/L NaCl,

23+35.5=58.5 NaCl mol aĶĔrlĔĶĔ,

9000/ 58.5=154mEq Na,

9000/ 58.5=154mEq Cl,

154+154= 308mOsm



Kristalloid Sol¿syonlar



Kolloid Sol¿syonlarĔn EndikasyonlarĔ

ºCiddi intravask¿ler sĔvĔ kaybĔ olan 
hastalarda kan temin edilinceye kadar 
sĔvĔ res¿sitasyonu 

ºCiddi hipoalbuminemi veya yanĔk gibi 
nedenlerle protein kaybĔ


