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Cycle bleeding and Transfusion
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Overview
- Preoperative evaluation
- Intraoperative evaluation
- Postoperative evaluation
- Blood replacement
- Complication of transfusion

- Disseminated intravascular coagulation

Preoperative evaluation

® Preoperative Screening for Bleeding Risk
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® Preoperative Evaluation of Hemostasis
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® Preoperative Screening for Asymptomatic Patient
#1500 5239970 laboratory testing lawn
1. Platelet count: gnduIuves platelet Hifesnavsols

- Platelet clotting disorder with normal count @& von Willebrand disease
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Von Willebrand disease Decreased in level or impairment in action of VWF which plays important
roles in primary hemostasis by binding to platelets and subendothelial structures, and also
contributes to fibrin clot formation by acting as a carrier protein for FVIIl which has a short half-life
Prothrombin time (PT)
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Fig. 1 Coagulation pathway
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Direct thrombin
Oral anticoagulants Heparins inhibitors

L FIL, VI, 1X, X l ‘

AT =+ Thrambin

Fig. 2 Agent effect for coagulation pathway

Bleeding time (BT)

Drugs: aspirin, NSAIDs, steroids
Platelet disorder

Thrombin time (TT)

Low and abnormal fibrinogen
Presence of split products

Heparin therapy

Hemostatic Risk in Surgical Patient
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Level |

Negative history of abnormal bleeding + minor operations

Basic laboratory investigation

Level I

Negative history + major operations Lu abdominal, vascular, thoracic surgery
Platelet count, PBS, PTT

Level Il

Suggestive history + intracranial operations

Platelet count, PT, PTT, BT, TT



Level IV
Highly suggestive history
Platelet count, PT, PTT, BT, TT

Hematologist consultation

Causes of Excessive Surgical Bleeding
wiseanilu 2 Yseunlugq leun
Congenital bleeding disorders

Type A hemophilia (Factor VIII)

Von Willebrand’s disease (v W’s factor)
Common pathway, platelet adhesion

Rx: Cryoprecipitate or desmopressin (DDAVP)
Type B hemophilia (Factor IX)

Less common than A

Factor X| deficiency

Most common among Ashkenazi jews
Congenital platelet dysfunction
Uncommon

Acquired Bleeding Disorders

2.1 Acquired platelet disorders
Decreased platelet production

ex. Aplastic anemia fimnuAnundlunsEgn

Increased destruction

ex. ITP or DIC Tunguilaglinuindl splenomegaly

Splenomegaly

Splenic pooling Lfin thrombocytopenia
Alcohol ingestion

Acute thrombocytopenia

Mixed

ex. Alcoholic liver failure

Platelet dysfunction
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Drugs: aspirin (irreversible life of platelets Iﬂﬂmimﬂguéfﬂ cyclooxygenase enzyme), NSAIDs

Uremia
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2.2 Acquired coagulation disorders

Liver disease

Decrease levels of prothrombin and F V, VI, and X viliiiia prolonged PT, APTT
(ahiieadiostu FVIl ilasa1nadanain endothelial cell)

Cirrhosis

Factor deficiencies #1121 not amentable to Vit K

Obstructive jaundice

Factor deficiencies @1u13a3nuwieae Vit K

Anticoagulants

ex. Warfarin tin check INR (acceptable for surgery if INR < 1.5)

Intracperative Evaluation

Evaluation of intraoperative bleeding

auvnivinlviiAn bleeding szminsuagndsnsingn mulsvesy LLﬂalﬁLﬂuﬂa:uMiy'ﬂmuﬁ

Ineffective local hemostasis {udoswaunadialumaningn 1w maynudman wie luwneiia stop
bleeding BP lail#geunn (donenaazvign uindwidaiisl BP gelunn 0193s18uan vasospasm axillenar
1% bleeding 19

Complication of blood transfusion Jagtunuldlaivey wifinusnaziAnain human error finsrafianain
e TvikinAu

Previously undetected hemostatic defect nsnusz¥auarasiasamedia svtaevltantymiils
Consumptive coagulopathy §anuldreudnsues esnuisnisiisiafienn e1aavilid blood loss ¢
woy wazdin1slii blood transfusion wwazawlusie

Fibrinolysis 1 Tu prostate, pancreas, liver operation

Local Hemostasis
amnaulngives surgical bleeding 1fina1nN57H ineffective local hemostasis 1 KNVSaARULT IR
TmQUsrasAves local hemostasis fie titeUasiuiionoenaNUIINUKAHNAAYT O UIIYBIABAGDATIYN
13
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Mechanical procedure

O Digital pressure

O Packing 1@ abdominal packing in damage-controlled laparotomy
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O Tourniquet U amputation, vascular surgery 90A255819lun1591 Ao wnsauuAnly el
Bonluides distal organ lsifieawe vilin ischemia = gangrene msvariiuardeaszavinanii
wingaulinisyi

O Hemostat isngdmivluiesinda uslivngiuiiviesanidulunsdiiidensensey Lioswn
8199z9N limit A28 exposure, instruments, sterile technique it clamp 1aid flonna injury #e

structures UaLAegbe

Fig. 3 Satinsky clamp (hemostatic clamp)

O Ligature transfixing sutures, suture ligatures
Nonabsorbable: silk, polyethelene, wire
Absorbable: cateut dwsuifiu mucosa WU hemorrhoids %138 oral cavity, polyglycolic acid (Dexon),
polyslactic (Vicryl) @wsuiiu soft tissue 1@ subcutaneous, fascia
Tunsdififl infection monofilament are preferable \ieTivzanlonaves pathogen izl rod EJE‘J:GmJ
suture materials
Thermal procedure
Electrocautery
Heat-protein denature
Caution: ether in anesthetic process (JagUulsidesld) = flammable
Hypothermia
Vasoconstriction
Cryosurgery (-20 to -180 °C)
Dehydrate and denature of fatty tissue
Decreased cell metabolism
Vasoconstriction
Chemical agent
Talsiusne
Epinephrine

Vasoconstriction 13U Lidocaine with adrenaline %38 ENT 1%n15 packing 393U adrenaline
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LIDOCAINE HCI 1% and
EPINEPHRINE 1:100,000
Injection, USP !

elafltration and Nerve Block. Rea
NOT FOR EPIDURAL OR CAUDAL USE &
SR I, LACE FOREST I 6005 USA

Fig. 4 Lidocaine with adrenaline

Gelatin foam (Gelfoam)

No hemostatic activity 1@ vascular, brain surgery

Fig. 5 Gel-foam

Surgicel
Oxidizing regenerated cellulose
Hemostatic activity

Antibacterial
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SURGICEL

Fig. 6 Surgicel

Fibrin glue

Fibrinogen 14w operation Mindaiin leakage 141 vascular, pancreatic surgery

FIBRIN SEALANT (HUMAN)
EVICEL

FIBRIN SEALANT (HUMAN)
EVICEL

FIBRIN SEALANT (HUMAN)
EVICEL"

’

Fig. 7 Fibrin glue

Intraoperative Diffuse Bleeding

WAinldan 4 anvelve)s laun

Platelet deficiency after massive transfusion

919 AAaINNNg dilution e finsT transfusion #e whole blood 34l platelet s non-function
Hypothermia-induced coagulopathy

sERstusEIdTimsfavsendeanniida avfesiinis warm auldlie fedlestunisiinane

hypothermia
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DIC
\inlAnuaneanwe W infection, hypovolemia Lin lactic acidosis
Elevated level of circulating anticoagulants

WU NsHFRTIRedlA heparin 6lnniuly i overdose Ragyinlviiidensenls

Postoperative Evaluation

Evaluation of postoperative bleeding

Immediately after operation

1. An unligated vessel (most common)

2. Hematologic problem developed as a result of the operation
winiiia bleeding wogqnasan operation Ttinfisindu surgical bleeding Vinowewe

Unstable

Reoperate immediately il control bleeding

Stable

Reassess history, including medications, history of abnormal bleeding

Stop transfusion, send sample to blood bank

Keep warm for hypothermia patient

Check PT, APTT, and platelet function

Platelet function PT, APTT Management
Abnormal Normal Give platelet
Abnormal Abnormal Order DIC screen

Normal Abnormal Give FFP
Normal Normal Reoperate

Taeviludidunguiid platelet dysfunction a£1 platelet lunsuly

usigidu abnormal sia platelet tag coagulogram 1152 1%11919321A0 DIC d@u lab DIC wag workup cause
auu abnormal coagulogram 9139zA9lASU factor %1 blood product #ifi factors LUaTe fife FFP FFP
Ju plasma izl volume replacement fauld@oanis volume TlHdu crystalloid %38 whole
blood Tun1s replace wnu

&1 normal s 2 og1e udaienaanludoses surgical bleeding lfiansan reoperate uslupnuasa

surgical bleeding fiaunsany coagulopathy Maguieniu imsizazdulunwujifdesiarsandusealy
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Blood Replacement
® |ndications for Blood transfusion
1. Volume replacement
2. Oxygen carrying capacity

3. Replacement of clotting factors

Volume replacement
- Blood loss > 25 - 30% of TBV iu Tunsetives trauma Aenazmssfiarsanliden
Improvement in oxygen carrying capacity
- Hct < 30% or Hb < 10
alunng practicalSLUﬂuls?J'a”lqﬁaaLLaﬂaJﬁ ongoing blood loss §4Wi31 Het < 30% Waw vital signs stable
13ifl tachycardia fin1aaglaiglusiodlyt blood component Ald lummssdna dwnnauldaseny Het = 30% wnedl
Usz¥Ai3es heart disease il tachycardia wasiusySRdaidonszrinesnssnfnusuais foneasdesiinnsanls blood

transfusion ws1zaztudua 30 Wuieaa guideline Tiaradusiesly

® Typing and Crossmatching
ns8ifiazlik PRC transfusion flasdosdings typing and crossmatching Aau
1. Major crossmatch
dulngifagdesl donors’ RBC and recipients’ sera Tinsariu
2. tauldidu Rh negative Angnauli Rh negative now uaenlaill Aanunsaly Rh positive 161
Should not be transfused in Rh negative childbearing aged female
3. Group O, Rh negative for emergency 14U trauma

&1 PRC > 4 units azifial risk of hemolytic reactions

® Blood Preservatives
Gendianiuly mnlallifans preservatives 1 citrate Aawfiul3lalaunu
- Acid citrate dextrose
- Citrate phosphate dextrose
- Citrate phosphate double dextrose adenine

- Adsol (add mannitol)
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Characteristics of Blood

Vehicular organ that profuse all organs
Transportation of oxygen and nutrient
Remove by product of CO,

RBC oxygen carrying capacity

WBC body defense process

Platelets hemostatic process

Blood component

1.

Banked Whole Blood

Yaquulireelald dewmnnanuinadennsails fezolduenidu blood component Bue Fald

Usgleaiunnia

- Shelf life 35 - 45 days

- Poor source of platelets

- Factors II, VI, IX, X ilag

- Within 3 weeks aLiin decreased pH ﬁmi‘]uﬂsmmﬂﬁﬁu, increased lactic acid, potassium and
ammonia

Fresh Whole Blood

wenn Lieanniitymides transmitted disease Sliireafiauly

- Administered within 24 hours of its donation

- Rarely indicated

- Only available untested

Packed Red Cells

- Product of choice for most

- Low in Na, K, NH,, citrate

- Provides oxygen carrying capacity

- Leukocyte reduced RBC axldiilofiusy TRvean1sliudiin febrile reaction 1iiasw1n PRC Unfiaedl
WBC finunsie azvinliiin chill 1ol

Autologous Blood

Tusinsusena n3al elective surgery U vascular, liver surgery ia1ainaziinisidaidenuin azd

mshiauldunusaadealinauiailultlunisiidn

- Pre-deposit 40 days before surgery every 4 — 7 days
- Upto 5 -6 units
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5. Fresh Frozen Plasma
- Provides factors V, VIl lutSunaiisnnuos
- Indicated in multiple coagulation factor deficiency Lau Liver disease, DIC, dilutional
coagulopathy
6. Platelet Concentrations
- Indications
Thrombocytopenia due to massive transfusion or inadequate production
Qualitative platelet disorders
- For surgery, elevate platelet level to 50,000 - 100,000
Tu major surgery accept i 100,000 &1 minor surgery accept fivssanas 60,000 - 70,000

g1 20,000 - 30,000 9199%dl spontaneous bleeding 161

Complications of Transfusion
- Hemolytic reactions
- Febirile, allergic reactions
- Bacterial sepsis
- Embolism wulsties
- Thrombophlebitis wulatiog
- Overt transfusion

- Transmission of disease: viral hepatitis nwulaussnnan HIV

Hemolytic Reactions

® |ncompatibility of blood groups
¥liAin Intravascular destruction of RBC iile RBC unn fiazsinifiu Hemosglobinemia, hemoglobinuria 3
Hb wighilazly infiltrate V3L glomerulus ylLAR renal failure auslel

® Clinical presentations Fdatustud 1w

- Sensation of heat and pain

- Fever, chills

- Respiratory distress

- Hypotension

- Tachycardia

- Abnormal bleeding in anesthetized patients #iliausadeaisuenainisle wu bleed Fuszninaisn

Y350 MLULEY IV
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Reaction Incidence per unit of blood
Fever, chill, urticaria 1:100
Hemolytic reaction 1:6000
Fatal reaction 1:100,000

\layniianis transfusion fie1aaziia transfusion reaction wseaziuliasilaglidnlu Wawed
indication i1ty 1nefl risk 48311940 transfusion reaction Ail vary Aawsnuguussieslyauiann Anulddesas

WuiSeswes fever, chill, urticarial d@7u hemolytic reaction Anulalauae d1u reaction NildunsedstInninulsiae

Treatment
- If suspected, stop transfusion immediately
- Send sample to blood bank Wie recheck
- Diuresis, alkalinizing urine $1& sodium bicarbonate
- Restrict fluid intake and K if develops ARF

- Hemodialysis when indicated

® Massive Transfusion
PUND Single transfusion > 2,500 ml 1139 overall transfusion > 5,000 ml in 24 hours
Consequences Fiazanuan
- DIC
- Dilutional thrombocytopenia
- Factors V, VIII, XI deficiencies
- Hypothermia

- Decreased oxygen delivery

Disseminated Intravascular Coagulation
- Combination of shock and a clotting stimulus FaazyliiAn activation of fibrinolysis
- Precipitating cause:
Shock, tissue ischemia
Sepsis
Massive transfusion
Difficult operation Lia massive blood loss
Transfusion reactions

Disseminated cancer
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Drug reactions
Dead fetus
- Clinical diagnosis
O Classic
Fibrinogen < 100
Platelet < 50,000
D-dimer level > 500
- Management

Treat underlying causes
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