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489. A4l-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, 1s extu-
bated, breathing comfortably, and is neurologi-
cally intact. Vital signs are normal. An ABG
reveals pH 7.30, Paco,42mm Hg, Pao, 150 mm
Hg on supplemental oxygen, base deficit 4. A
metabolic panel shows Na 143 mEq/ L, K 3
mEq/ L,Cl1115mEq/ L, HCO, 20mEq/ L. Which
one of the following is the most likely explana-
tion for the patient’s acid-base disturbance?



KnnHuyeckaa cutyauyua

41-neTHen KeHLWKnHe BbINOoJIHEHO yaaneHne HEeBPUHOMDbI
cnyxosoro HepBa (TBBA). AantenbHocTb onepauum - 12 v,

KpoBonotepa 500 mn. Mepesog B8 OPUT, akcTtybauums.
be3 HeBpoaornyeckoro aepuumTa.

BuTasibHble NOKa3aTenun CTabuibHbl.



AHaNn3 KUCNOTHO-OCHOBHOTIO COCTOAHUA

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



Bonpoc

YTO M3 NepevyncneHHoro BepoAaTHee BCcero obbacHAET
NaHHble HapyweHua KOC?
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(A) Crystalloid resuscitation fluid adminis-
tered during operation

(B) Loop diuretic administered to reduce
brain swelling

(C) TIVA anesthetic agent



(A)
(B)

(C)
(D)

BapuaHTtbl oTBeTa

Crystalloid resuscitation fluid adminis-
tered during operation

Loop diuretic administered to reduce
brain swelling

TIVA anesthetic agent
Hypovolemia due to underresuscitation



(A)
(B)
(C)

(D)
(E)

BapuaHTtbl 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



lymaem ...



OTBer:
runepxaopemuyecKkmim metabonnueckmim aunaos

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 mmal/L
{Based on £5C bundle and CME threshold)

¥

s .
Mo high flow oxygen and Prieurmania or ALl with ESRD on hemodialysis
Mo ESRD on dialysis or CHF high flow oxygen requirements or CHF
Rapid infusicn ot intubated, intubated, ] G ™
of 30 mifkg mechanically ventilated mechanically wentiiated Total of 30 mlfkg crystallaid*
Crystalloid* with frequent reassessment of
‘ ‘ oxygenatian

L% A

Consider [ Rapid infusion )
intubation/mechanical of 30 mifkg
ventilation to facilitate crystallaid *

A0 mifkg crystalloid *

If P
Total of 30 mi/kg with
frequent reassessment of
oeygenation
Considerations post !Dmlﬂ:g crystalloid infusion
1. Continue to ba'ancoe fluid resuscitation 2nd vascoressor dose with attention to maintain tssue perfusion and minimize inters ttal cdema
2, Implement same combination af the list below to 27d in further resuscitakion choices that may indude additicnal fluid ar inatrope therapy
= blood pressure/heart rate respanse,
urine aukput,
cardiathoracic ultresouwnd,
WP, o2,
gulse pressure variation
- actate clearancefnormalization ar
+  dynmamic measurcment such as response af flow to flu'd bolus or passive log raising
3. Consider albumin fluid resuscitation, when large wolumes of oystalloid are required to maintain intrevascular valume.

*Administer 30 ml/kg oystalloid within first 3 hours
o

LRI

ALlzacume lng injuny; CHEzoangesthe heart Fylune; C415= U5 Conters fior Radicane and Medicad Senices; CWP=cenryl venous pressune; ESSDeend stage renal diseass; kg=kilograms;
eml=emillibers; aaphglecaphameygioling S0 l=vuprrics wona ivd Srpgen st ation

Fig. 2 This fiqure explores the nuancing of initial agdministratiaon af 30 mlAq crystallaid for sepsis induced hypoperfusion based an patient char-
acteristics. It also draws attention to reassessment tooks following the inivial fluid doss a5 an influsnce on furthier Auid edministration or inatropic
therapy
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30 ma/Kr Kpuctannouaos
YTto notom?

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

v blood pressure/heart rate response,

*  Utine output,

+ cardiothoracic ultrasound,

¢+ CVP, 5ev02,

¢ 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.
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Knaccudukauma kposonotepu BO3



Class |

Mild
% of blood volume lost <15%
Volume lost <750 ml
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 ml/hr

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



Class | Class Il
Mild Progressing

% of blood volume lost <15% 15-30%
Volume lost <750 ml 750-1500 ml
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

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



Class |
Mild

% of blood volume lost <15%

Volume lost
in 70 kg adult

Pulse rate

Pulse pressure
Systolic blood
pressure
Capillary refill
Respiratory rate

Mental state

Urine output

<750 mli

Normal

Normal

Normal

Normal

Normal

Alert

>30 mil/hr

Class Il
Progressing

15-30%
750-1500 mi

>100

Reduced

Normal

Prolonged

20-30

Anxious

20-30 mi/hr

Class lll
Severe

30-40%
1500-2000 ml

>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
Mild Progressing Severe End stage

% of blood volume lost <15% 15-30% 30-40% >40%
Volume lost <750 ml 750-1500 ml 1500-2000 ml =>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/
UNnconscious

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

http://www.who.int/bloodsafety/clinical_use/en/Handbook EN.pdf



Knaccndpukauma Kposonotepu amepmKaHCKOM
KONlermm Xxmpypros

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 |l Class I Class W
Blood loss (ml) Up to 750 750-1500 1500-2000 >2000
Blood loss (% blood valume) Up to 15 % 15-30 % 30-40 % =40 %
Pulse rate (bpm) <100 100-120 120-140 >140
Systolic blood pressure Mormal Normal Decreased Decreased
Pulse pressure {mmHg) Normal or increased Decreased Decreased Decreased
Respiratory rate 14-20 20-30 30-40 >35
Urine output (ml/h) »30 20-30 5-15 Negligible
CNS/mental status Slightly anxious Mildly anxious Anxiaus, confused Canfused, lethargic

"For a 70 kg man

Rossaint et al. Critical Care (2016) 20:100
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VIl. NMpaBuna nepenuBaHunaA
KOHCEepBUPOBAaHHOU AOHOPCKOU KPOBU
U 3puTpouUTCcoaepKaLLUX KOMNOHEHTOB

30. MeauuMHCKMM  MOKa3aHuem K  TpaHchy3uu
(nepennBaHuUioO) NOHOPCKOM KPOBM 7
3pUTPOUUTCOAEPKALLMX  KOMMNOHEHTOB MNPU  OCTPOM
aHeMnUn BCNeACTBUE MACCMBHOM KPOBOMOTEPU ABAAETCA

notepa 25 - 30% obbvema UMPKyNMpyOWEN KPOBM,
COMPOBOXAAOLWAACA CHUXEHUEM YPOBHA remor1o0buHa
Hke 70 - 80 r/a n remaTokpuTa HUXKe 25% wu

BO3HMKHOBEHMEM LMPKYNATOPHbIX HaPYLLUEHUN.

NMPUKA3

oT 2 anpena 2013r. N 183H

Ob YTBEPXAEHWW MPABUN

KIMHWUYECKOIO UCNOJ1Ib30BAHUA OHOPCKOM KPOBU
M (MNN) EE KOMMNOHEHTOB



C30

[Mpn ocTpon maccuBHOM KposornoTepe (bonee 30% OLK,
ansa B3pocnbix - 6onee 1500 mn), conpoBoXKAaOLLENCA
pa3BUTUEM OCTpOro NBC-cuHApoOMma, KOIM4YeCcTBO
nepenmsaemon C3[1 AO/KHO COCTaBAATb He mMmeHee 25 -
30% Bcero obbema nepenmBaemon KpoBu U (nnun) ee
KOMMNOHEHTOB, Ha3Ha4YaembIX ana BOCMNOJIHEHUA
KpoBonoTtepu (He meHee 800 - 1000 mn).

NMPUKA3

oT 2 anpena 2013r. N 183H

Ob YTBEPXAEHWW MPABUN

KIMHWUYECKOIO UCNOJ1Ib30BAHUA OHOPCKOM KPOBU
M (MNN) EE KOMMNOHEHTOB



C3l1 — no NnoKa3saHmam

We recommend against indiscriminate use of plasma
transfusion in perioperative bleeding management. 1C
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ﬁﬁ:’g Abstract In the perioperative scenario, adequate fluid and volume therapy i a challenging sk, Despite im-
e proved knowledge on the physiolegy of te vascular barrier function and its respoctive patophysolegic dis-

Cryatalloids; . ; e G J

Fhiid the : twrbamees during te perioperative processs, clearcut therapeutic principles ane dfficult to implement.

Pori ’:::' Megecting the physiologic basis of the vascular bamrier and the cardiovascular system, numenus studies

proclaiming & fferent approaches i fluid and volume therapy do not provide a rationale, as various surgical
and patient fisdk groups, and different fluid regmens combined with varying homodynamic meaames and
variahle algorithms led i conflicting results. This review refors i the physidogic basis and answers ques-
tions insoparably conjoined to a rational spproach o perioperative fuid and volume therspy: Why does fluid
et lost from the vasculature periope ratively? Whe el does it get lost? Based on curment findings and ratio-
nale considerations, which fluid replacement algorithm could be implementad into ¢ linical routine?
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'MnotepmuAa

8.2. Correction of confounding factors
Recommendations

We recommend maintaining pertoperative normothermia
because i1t reduces blood loss and transfusion requirements. 1B
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CocTaB NO/IM3NEKTPO/IUTHDLIX PAacCTBOPOB
(Mmonb/n)

Mnasma NaCl0,9% PwuHrep CrepodyHamH PeambepuH

Na* 140 154 147 145 147
K* 4 - 4 4 4
Ca?* 2,45 - 2,25 2,5 -
Mg?* 1 - 1 1 1,25
Cl 100 154 156 127 109
HCO3- 24 - - - -
Nakrar - - - - -
AueTtart - - - 24 -
Manat - - - 5 -
CyKuuHar - - - - 44,7
ggi‘;‘ﬂ‘/’:"p“w" 300 308 309 304 313
PCU (SID) 47 0 0 20 43




CbanaHcmpoBaHHbIEe pacTBOpPbLI

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

Eur J Anaesthesiol 2017; 34:332-395



CbanaHcmpoBaHHbIEe 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 isotonic and balanced resuscitation
fluids in bleeding children. 1C

Eur J Anaesthesiol 2017; 34:332-395
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“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
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