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489. A 4l-year-old woman underwent resection ofan
acoustic neuroma under total intravenous anes-
thesia (TIVA). The surgical procedure was nota-
ble for 12-h duration with 500 mL blood loss. She
is admitted to the ICU postoperatively, is extu-
bated, breathing comfortably, and is neurologi-
cally intact. Vital signs are normal. An ABG
reveals pH 7.30, Paco,42 mm Hg, Pao, 150 mm
Hg on supplemental oxygen, base deficit 4. A
metabolic panel shows Na 143 mEq/ L, K 3
mEq/ L, Cl115mEq/ L, HCO, 20 mEq/ L. Which
one of the following is the most likely explana-
tion for the patient’s acid-base disturbance?




KanHuyeckaa cutyauus

41-neTHen KeHLlWmHe BbINONHEHO yaAa/leHNne HEBPUHOMDI
cnyxosoro Hepsa (TBBA). AnntenbHocTb onepauuu - 12 y.

KposonoTtepa 500 ma. Mepesoa 8 OPUT, akctybauums.
be3 HeBponormyeckoro gedpuumnTa.

BuTanbHbie noka3aTtenu ctabmuibHbl.



AHaNN3 KUCNOTHO-OCHOBHOIO COCTOAHMUA

pH =7,30; PaCO2 =42 mm pT.CT;
Pa0, 150 mm pT. cT. (MHCyddnauma O,);
BE =-4: Na 143 maks/n; K = 3 maks/n;
Cl =115 maks/n; HCO, = 20 makB /n



Bonpoc

YTO M3 NnepevyncneHHoOro BeposiTHee BCero oobsacHAET
NaHHble HapyweHna KOC?
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(A)
(B)

(€)
(D)
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Crystalloid resuscitation fluid adminis-
tered during operation

Loop diuretic administered to reduce
brain swelling
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(A)
(B)
(&)

(D)
(E)

BapuaHTbl oTBeTa

Crystalloid resuscitation fluid adminis-
tered during operation

Loop diuretic administered to reduce
brain swelling

TIVA anesthetic agent
Hypovolemia due to underresuscitation

Nitroprusside treatment of intraopera-
tive hypertension
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OTBeT:
runepxaopemuyecKkmim metabonanmuyeckmi aumngos

489. (A) The patient’s acid-base disorder is a mild
metabolic acidosis without an increased anion
gap. The most likely diagnosis is intraopera-
tive resuscitation with 0.9% NaCl (normal
saline) intravenous solution that is commonly
used during neurosurgical procedures because
it is slightly hypertonic compared to plasma
and theoretically may provide benefit in
diminishing brain edema. However, adminis-
tration of large quantities of normal saline
causes a hyperchloremic metabolic acidosis
with normal anion gap as a result of dilutional
acidosis. The clinical significance of this acid-
base disorder remains to be elucidated, but
likely does not carry as poor a prognosis as
lactic acidosis. Loop diuretic administration
generally causes a metabolic ”contraction™
alkalosis. Propofol infusion syndrome and cya-
nide toxicity due to nitroprusside both cause
an elevated anion gap metabolic acidosis due
to lactic acidosis. (1:796,; 5:508, 528, 535-6)
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Application of Fluid Resuscitation in Adult Septic Shock

Sepsis-induced hypotension or lactate > 4 mmol/L
{Based on SSC bundle and CMS threshold)

¥

~ ™
No high flow oxygen and Pneumania or ALl with ESRD on hemodialysis
No ESRD on dialysis or CHF high flow oxygen requirements or CHF
N >
Rapid infusion [ Not intubated/ ] [ Intubated/ (X
of 30 mi/kg mechanica’y ventilated mechanically ventiated Total of 30 mi/kg crystalloid*
Crystalloid* with frequent reassessment of
i L oxygenation
J/

20 mi/kg crystalloid *

Consider (' Rapid infusion
intubation/mechanical of 20 mi/kg
ventilation to facilitate crystalloid *

Totalof 30 mifkg with
frequent reassessment of J

L oxygenation *Administer 30 mi/kg aystalloid within first 3 hours

Considerations post 30m|/kg crystalloid infusion
1. Continue to ba'ance fluid resuscitation and vascpressar dase with attention ta maintain tissue perfusion and minimize interstitial edema
2. Implement same combination af the list below to 2'd in further resuscitation choices that may indude additional flud ar inatrope therapy
* blood pressure/heart rate respanse,
urine output,
cardiothoracic ultrasound,
VP, Scv02,
pulse pressure varation
‘actate clearance/normalization or
+  dynamic measurement such as response of flow to flu’d bolus or passive leg raising
3. Consider aloumin fluid resuscitation, when large volumes of erystalloid are required to maintain intravascular valume.

« "o

Allzacume ag inury: CHEzcongesthee heart Rature; TMS5= US Comers for Medcare and Medcad Senvices, CVP=Cemntr vencus pressure, ES2D:end stage renal disease; kg=kikgrams;
elmemilibters; cayhgbecaytemogcbie; SevOl=vuperio wens tiva oppen st iticn

Flg. 2 This fiqure explores the nuancing of initial agministration of 30 ml/kg crystalloid for sepsis induced hypoperfusion based an patient char-
acteristics. It also draws attention to reassessment tools following the initial fluid dose as an influence on further fluid 2dministration or inatrepic
therapy
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30 ma/Kr Kpuctannouaos
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Considerations post 30ml/kg crystalloid infusion

1. Continue to balance fluid resuscitation and vasopressor dose with attention to maintain tissue perfusion and minimize interstitial edema
2. Implement some combination of the list below to aid in further resuscitation choices that may include additional fluid or inotrope therapy
*  blood pressure/heart rate response,
*  Urine output,
* cardiothoracic ultrasound,
¢+ CVP,Scv02,
*  pulse pressure variation
* lactate clearance/normalization or
*  dynamic measurement such as response of flow to fluid bolus or passive leg raising
3. Consider albumin fluid resuscitation, when large volumes of crystalloid are required to maintain intravascular volume.



NMHdy3noHHaA Tepanus
NpY KPUTUYECKUX COCTOSAHUAX

* KpoBonoTepA



HeKoTopble acneKTbl 1e4eHna OCTPOU
KpoBonoTtepwu

* Yem pyKOBOACTBOBATLCA?

* KaK OUEeHUTb?
e Kak cbepeub?

e Yem BOCNONHATL?



HeKoTopble acneKTbl 1e4eHna OCTPOU
KpoBonoTtepwu

* Yem pyKOBOACTBOBATLCA?



HopmaTuBHble AOKYMEHTDI

Mpuka3 MuH3apasa PO ot 25 HoAabpa 2002 r. N 363
«06 yTBepKaeHU UHCTPYKLMUKN NO NPUMEHEHUIO KOMNOHEHTOB
KpOBUY»




HopmaTuBHble AOKYMEHTDI

Mpuka3 MuH3apasa PO ot 25 HoAabpa 2002 r. N 363
«06 yTBepKaeHU UHCTPYKLMUKN NO NPUMEHEHUIO KOMNOHEHTOB
KpOBUY»

MWHWUCTEPCTBO 31PABOOXPAHEHMA POCCUNCKOW PEOEPALNA
[NMPUKA3
ot 2 anpena 2013 r. N 183H
Ob YTBEPKAEHUU NMPABUJ
KNMHUYECKOIO MCNONb30BAHMA JOHOPCKOW KPOBU
N (MNN) EE KOMMNOHEHTOB




MWHUCTEPCTBO 3ﬂPABOOXPAHéHMﬂ POCCUACKOW ®ENEPALIMA

ACCOLUVMAUNMA AKYIIEPCKUX AHECTESUONOIOB-PEAHUMATONOIOB

AHECTE3HWH, HHTEHCHBHAR
TEPAINWAA H PEAHHMALIHA
B AHVIIEPCTBE
U rTHHERO/IONMAK

Knuunueckne pexomeHgaumm
NMpoToKoNbI NeYeHunA

Mopn pepakywei
A.B. Kynukosa, E.M. Wudpmana

U3ganune sTopoe, gononHeHHoe u nepepaboraHHoe

AT I T
SALAMEMEH A

2017



JleueHune TAXeNbIX NepuonepaLnoHHbIX

KpoBOTEeYEeHUM
PekomeHaaummn EBponenckoro Obuiectsa
AHecTe3nonoros

Eur J Anaesthesiol 2017; 34:332-395



JleueHune TAXeNbIX NepuonepaLnoHHbIX

KpoBOTEeYEeHUM
PekomeHaaummn EBponenckoro Obuiectsa
AHecTe3non0ros

EJA Eur J Anaesthesiol 2017; 34:332-395

Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology

First update 2016

Sibylle A. Kozek-Langenecker, Aamer B. Ahmed, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa,
Guidrius Barauskas, Edoardo De Robertis, David Faraoni, Daniela C. Filipescu, Dietmar Fries,
Thorsten Haas, Matthias Jacob, Marcus D. Lancé, Juan V.L. Pitarch, Susan Mallett,

Jens Meier, Zsolt L. Molnar, Niels Rahe-Meyer, Charles M. Samama, Jakob Stensballe,

Philippe J.F. Van der Linden, Anne J. Wikkelse, Patrick Wouters, Piet Wyffels and Kai Zacharowski

Eur J Anaesthesiol 2017; 34:332-395



JleueHue TAXKenblX KPOBOTEYEHUU U

Koarysionatmu npu Tpasme
EBponenckoe pykoBoaCTBO



JleueHue TAXKenblX KPOBOTEYEHUU U

Koarynonatmum npu Tpasme
EBponenckoe pykoBoaCTBO

Rossaint et al Critical Care (2016) 20:100

DOI 10.1186/513054-016-1265-x Critical Care

RESEARCH Open Access

The European guideline on management of @ er
major bleeding and coagulopathy
following trauma: fourth edition

Rolf Rossaint’, Bertil Bouillon?, Viadimir Cerny>***, Timothy J. Coats’, Jacques Duranteau®

Enrique Femandez-Mondéjar’, Daniela Filipescu'®, Beverley J. Hunt"', Radko Komadina'? Giuseppe Nardi',
Edmund A. M. Neugebauer'®, Yves Ozier™®, Louis Riddez'®, Arthur Schultz'’, Jean-Louis Vincent™

and Donat R Spahn'®




HeKoTopble acneKTbl 1e4eHna OCTPOU
KpoBonoTtepwu

* KaK OUEeHUTb?



Knaccudunkauma kposonotepu BO3



Class |

Miild
% of blood volume lost <15%
Volume lost <750 mi
in 70 kg adult
Pulse rate Normal
Pulse pressure Normal
Systolic blood Normal
pressure
Capillary refill Normal
Respiratory rate Normal
Mental state Alert

Urine output >30 mi/hr

http://www.who.int/bloodsafety/clinical_use/en/Handbook_EN.pdf



Class | Class Il
Miid Progressing

% of blood volume lost <15% 15-30%
Volume lost <750 ml 750-1500 mi
in 70 kg adult

Pulse rate Normal >100
Pulse pressure Normal Reduced
Systolic blood Normal Normal
pressure

Capillary refill Normal Prolonged
Respiratory rate Normal 20-30
Mental state Alert Anxious

Urine output >30 ml/hr 20-30 ml/hr

http://www.who.int/bloodsafety/clinical_use/en/Handbook_EN.pdf



Class | Class Il
Miid Progressing

Class Il
Severe

30-40%

<750 ml 750-1500 mi 1500-2000 mi

% of blood volume lost <15% 15-30%
Volume lost

in 70 kg adult

Pulse rate Normal >100
Pulse pressure Normal Reduced
Systolic blood Normal Normal
pressure

Capillary refill Normal Prolonged
Respiratory rate Normal 20-30
Mental state Alert Anxious

Urine output

>30 mi/hr 20-30 ml/hr

>120

Very reduced \
Reduced
Very prolonged
3040
Confused

5-20 mi/hr

http://www.who.int/bloodsafety/clinical_use/en/Handbook_EN.pdf



Class | Class Il Class lll Class IV
Miild Progressing Severe End stage

% of blood volume lost <15% 15-30% 30-40% >40%
Volume lost <750 ml 750-1500 mI 1500-2000 mi >2000 ml
in 70 kg adult
Pulse rate Normal >100 >120 >140
but variable
in terminal
stages of
shock
Pulse pressure Normal Reduced Very reduced Very reduced/
absent
Systolic blood Normal Normal Reduced Very reduced
pressure
Capillary refill Normal Prolonged  Very prolonged  Absent
Respiratory rate Normal 20-30 3040 >45 or slow
sighing
respiration
Mental state Alert Anxious Confused Comatosed/
UNCcoNSscious

Urine output >30 mi/hr  20-30 mi/hr 520 mi/hr < 5 mi/hr

http://www.who.int/bloodsafety/clinical_use/en/Handbook_EN.pdf



Knaccudpumkauma Kposonotepm amepuKaHCKoM
KONI1erMm Xupypros

Table 2 American College of Surgeons Advanced Trauma Life Support (ATLS) classification of blood loss based on initial patient
presentation. Table reprinted with permission from the American College of Surgeons [84]

Class | Class Il Class Il Class IV
Blood loss (ml) Up to 750 750-1500 1500-2000 >2000
Blood loss (% blood volume) Upto 15% 15-30 % 30-40 % >40 %
Pulse rate (bpm) <100 100-120 120-140 >140
Systolic blood pressure Normal Normal Decreased Decreased
Pulse pressure {mmHg) Normal or increased Decreased Decreased Decreased
Respiratory rate 14-20 20-30 30-40 >35
Urine output (mi/h) >30 20-30 5-15 Negligible
CNS/mental status Slightly anxious Mildly anxious Anxious, confused Confused, lethargic

"For a 70 kg man

Rossaint et al. Critical Care (2016) 20:100
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VIl. NMpaBuna nepenmBaHuA
KOHCEepBMPOBAHHON AOHOPCKON KPOBMU
N 3puTpoumuTcoaepIKaLUX KOMNOHEHTOB

30. MeaMUMHCKMM  MNOKasaHMem K  TpaHchy3um
(nepennBaHuto) OHOPCKOM KpOBMU 7
3PUTPOUUTCOAEPKALWLMX  KOMMNOHEHTOB NPU  OCTPOM
aHeMnn BCNeACTBME MACCMBHOM KPOBOMOTEPU SABAAETCA

notepa 25 - 30% obbema UMPKYJIMPYIOLWEN KPOBMU,
COMPOBOXKAAOLWAACA CHUKEHMEM YPOBHA remorobmnHa
HUKe 70 - 80 r/an n rematoKputa HUXKe 25% u

BO3HMKHOBEHMEM LUUNPKYNATOPHbIX HAPYLUEHUH.

MNPUKA3

oT 2 anpena 2013 r. N 183H

OB YTBEPXAEHWW NPABUN

KNMHUYECKOrO UCNO/Ib30BAHWNA JOHOPCKOW KPOBM
M (M) EE KOMMNOHEHTOB



c3n

[Mpun ocTpon maccuBHOM KposornoTepe (bonee 30% OLK,
ansa B3pocnbix - 6onee 1500 mn), conpoBoKAaatoLWencs
Pa3BUTUEM OCTpOro NBC-cuHApOMa, KONM4eCcTBO
nepenmsaemon C3[1 AONKHO COCTaBNATb He MeHee 25 -
30% Bcero obvema nepennBaemom Kposu u (nnum) ee
KOMMNOHEHTOB, Ha3Ha4YaemblX ANs BOCMNOJNHEHMUA
KpoBonoTtepu (He meHee 800 - 1000 mn).

MNPUKA3

oT 2 anpena 2013 r. N 183H

OB YTBEPXAEHWW NPABUN

KNMHUYECKOrO UCNO/Ib30BAHWNA JOHOPCKOW KPOBM
M (M) EE KOMMNOHEHTOB



C3I1 — no nokasaHuam

We recommend against indiscriminate use of plasma
transfusion in perioperative bleeding management. 1C
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:lylmds Abstract In the perioperative scenario, adequate fluid and volume therapy is a challenging task. Despite im-
c Od:"i ds proved knowledge onthe physiology of the vascular bamier function and its respective pathophysiologic dis-

turbances during the perioperative process, clearcut therapeutic principles are difficult to implement.

FRul thenpy, Neglecting the physiologic basis of the vascular bamier and the cardiovascular system, numerous studies

Debpanten proclaiming differentapproaches o fluid and volume therapy do not provide a rationale, as various surgical
and patient risk groups, and different fluid regmens combined with varying hemodynamic measures and
variable algorithms led 1o conflicting results. This review refers © the physiologic basis and answers ques-
tions inseparably conjoined to a rational approach toperioperative fluid and volume therapy: Why does fluid
get lost from the vasculature perioperatively? Whereto does it get lost? Based on current findings and ratio-
nale considerations, which fluid replacement algorithm could be implemented into clinical routine?
© 2016 Ekevier Inc. All rights reserved

Journal of Clinical Anesthesia (2016) 35, 384-391
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lMnotepmumn

8.2. Correction of confounding factors
Recommendations

We recommend maintaining perioperative normothermia
because it reduces blood loss and transfusion requirements. 1B
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BO3MOKHOCTH KOPPEKIINUA METABOJIMYECKAX HAPYIIIEHUIA
C UCIIOJIb3OBAHHUEM PEAMBEPHUHA B OCTPOM IIEPUOJIE TPABMbI

'T'KB um. C.II. Bomxuna, Mockea; *@I'BY « HUU obuyeii peanumamonoauu um. B.A. Hezoeckozoy,
Mockea

Obcnedoesaro 56 boavHuix ¢ 6o3pacme 18—60 nem, nocmynueuiux e peanumayuortoe omoenerue Ne 18 I'Kb um. C.IL
Bomxuna ¢ ouazrozom «msadicenas covemanHas mpaemay. Ilpoeederna cpagrumenvHas oyeHka GIUAHUA NOAUITeKINpo-
aumuozo pacmeopa «Peambepun» HA KUCTOMHO-OCHOGHOE COCMOAHUE, OCMOIATLHOCIL U 3MeKMPOIUNIHLIT COCNag
n1amMsl 'y OOTbHBIX @ OCIPOM NOCIMMPACMAMUYECKOM nepuode. YcmaHogieHo, ymo Ha poHe mpaduyuoHHoI 1HPy-
3UOHHOTI mepamii y GOTbHBIX OMMedanics Memadboaudeckuii ayuoo3 u 2unepxiopemis. B epynne, noayyaguieii peam-
bepir, yoce Ha 2-e CymKu NPOUCXOOUTA HOPMATUZAYUA KUCTOMHO-OCHOGHO20 cocmosnua y 82% bonvHbIX, a maxaice
ommedanucy bonee Hu3KUe NOKA3AMETU KOHYeHmpayuu Xa1opuooe. IIpumenenie peambepina cyujecmeeHHo He e1isn0
HA OCMOTATLHOCHIb NIAG3MBL U 4ACTIOMY PA3GUMUA AIKATO03A € OCIPOM nepuooe mpambyl.

Kniwouesste c106a: maxceias co4emanHas mpasma; Memabonudeckuii ayuoos; UHQY3UOHHAA Mepantis,; peamoeplH.
JInsl DATHPOBARKA: Anecmesuonozua u pearnusamonozus. 2015; 60(6): 50-54.
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1. Ha ¢oHe mpuMeHeHUs TPaJUIMOHHBIX KPHUCTAJIOWIHBIX
PacTBOPOB HAPYIICHUS KUCIIOTHO-OCHOBHOTO COCTOSIHUSL B OCTPOM
[IEpUOJIC TPaBMBI IPEJICTABICHBI JIAKTaT-al[i030M, THIIEPXJIOpE-
MUYECKAM U JUIIOLUOHHBIM aIlAJI030M.
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CocTaB NOJIM3NEKTPO/IUTHbIX PacTBOPOB
(Mmonb/n)

Mnasma NaCl0,9% PunHrep CrepodyHamuH PeambepuH

Na* 140 154 147 145 147
K+ 4 - 4 4 4
Ca?* 2,45 - 2,25 2,5 -
Mg2* 1 - 1 1 1,25
cl 100 154 156 127 109
HCO3: 24 - - - -
J1aKTaTt - - - - -
AueTtart - - - 24 -
Manat - - - 5 -
CyKuMHar - - - - 44,7
Sgl‘:‘ﬂ‘/’:"p"“‘" 300 308 309 304 313
PCWU (SID) 47 0 0 20 43




C6anaHcupoBaHHbIe pacTBOpPbLI

We suggest the use of balanced solutions for crystalloids
and as a basic solute for iso-oncotic preparations. 2C
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C6anaHcupoBaHHbIe pacTBOpPbLI

We suggest the use of balanced solutions for crystalloids
and as a basic solute for iso-oncotic preparations. 2C

9.5.2. Fluid resuscitation
Recommendation

We recommend the use of tsotonic and balanced resuscitation
fluids in bleeding children. 1C

Eur J Anaesthesiol 2017; 34:332-395
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Dosis facit venenum
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Peter Safar > Quotes

Peter Safar quotes showing 1-1 of 1)

“The Creed for the Sociopathic Obsessive Compulsive (Peter's Laws)

1. If anything can go wrong, Fix it!!! (To hell with Murphy!!)

2. When given a choice - Take Both!!

3. Multiple projects lead to multiple successes.

4. Start at the top, then work your way up.

5. Do it by the book... but be the author!

6. When forced to compromise, ask for more.

7. If you can't beat them, join them, then beat them.

8. If it's worth doing, it's got to be done right now.

9. If you can't win, change the rules.

10. If you can't change the rules, then ignore them.

11. Perfection is not optional.

12. When faced without a challenge, make one.

13. ""No" simply means begin again at one level higher.

14. Don't walk when you can run.

15. Bureaucracy is a challenge to be conquered with a righteous attitude,
a tolerance for stupidity, and a bulldozer when necessary.

16. When in doubt: THINK!

17. Patience is a virtue, but persistence to the point of success is a
blessing.

18. The squeaky wheel gets replaced.

19. The faster you move, the slower time passes, the longer you live.
20. The best way to predict the future is to create it yourself!!”

— Peter Safar

https://www.goodreads.com/author/quotes/3273354.Peter_Safar



