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Blood and Blood CellsBlood and Blood Cells

Transport oxygenTransport oxygen
Remove wastesRemove wastes
Blood componentsBlood components
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PlasmaPlasma
RBCRBC
WBCWBC
PlateletsPlatelets

Blood and Blood CellsBlood and Blood Cells

Formation of bloodFormation of blood
LiverLiver
Bone marrowBone marrow
Stem cellsStem cells
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Figure 29Figure 29--1.      1.      The formation of different types of blood cells from the stem cell. The stem cell differentiates into one of five The formation of different types of blood cells from the stem cell. The stem cell differentiates into one of five 
types of blast (immature) cells, which then mature into red blood cells (erythrocytes), platelets (thrombocytes), or whit blotypes of blast (immature) cells, which then mature into red blood cells (erythrocytes), platelets (thrombocytes), or whit blood od 
cells (leukocytes).cells (leukocytes).
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Red Blood CellsRed Blood Cells

Carry oxygen and Carry oxygen and 
carbon dioxidecarbon dioxide
Biconcave disksBiconcave disks
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Red Blood CellsRed Blood Cells

Formed in bone marrow via erythropoiesisFormed in bone marrow via erythropoiesis
Tissue hypoxia stimulates the kidneys to release Tissue hypoxia stimulates the kidneys to release 
erythropoietin to stimulate RBC production in bone erythropoietin to stimulate RBC production in bone 
marrowmarrow
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Red Blood CellsRed Blood Cells
Contain hemoglobinContain hemoglobin
Life span 120 daysLife span 120 days
Old RBCsOld RBCs

Destroyed by phagocytes in the spleen, liver, bone marrow, Destroyed by phagocytes in the spleen, liver, bone marrow, 
l h d h l il h d h l i
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lymph nodes; hemolysislymph nodes; hemolysis
Amino acids and iron saved and reused by body, Amino acids and iron saved and reused by body, 
circulates as transferrin; stored as ferritin; heme circulates as transferrin; stored as ferritin; heme 
converted to bilirubinconverted to bilirubin
Normal lab values differ by genderNormal lab values differ by gender

TABLE 29TABLE 29--11 Laboratory Values Related to Red Blood Cells.Laboratory Values Related to Red Blood Cells.
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Red Blood CellsRed Blood Cells

Terms usedTerms used
NormocyticNormocytic
MicrocyticMicrocytic
MacrocyticMacrocytic
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NormochromicNormochromic
HypochromicHypochromic
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White Blood CellsWhite Blood Cells

LeukocytesLeukocytes
5000 to 10,000; make up 1% of total blood volume5000 to 10,000; make up 1% of total blood volume
Leukocytosis: high WBC countLeukocytosis: high WBC count
Leukopenia: low WBC countLeukopenia: low WBC count
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Leukopenia: low WBC countLeukopenia: low WBC count
Originate from stem cells in bone marrowOriginate from stem cells in bone marrow

White Blood CellsWhite Blood Cells

Move to where they are neededMove to where they are needed
Three typesThree types

GranulocytesGranulocytes
MonocytesMonocytes
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LymphocytesLymphocytes

White Blood CellsWhite Blood Cells

Granulocytes Granulocytes 
NeutrophilsNeutrophils
EosinophilsEosinophils
BasophilsBasophils

Medical-Surgical Nursing Care, 2e
Karen Burke, Priscilla LeMone, and Elaine Mohn-Brown

Copyright ©2007 by Pearson Education, Inc.

MonocytesMonocytes
Largest WBCLargest WBC
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White Blood CellsWhite Blood Cells

LymphocytesLymphocytes
Regulate immune responseRegulate immune response
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TABLE 29TABLE 29--22 Normal White Blood Cell Count and Differential.Normal White Blood Cell Count and Differential.
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PlateletsPlatelets

Part of the clotting mechanismPart of the clotting mechanism
Fragments of cytoplasm without nucleiFragments of cytoplasm without nuclei
Most stored in the spleenMost stored in the spleen
250 000 to 400 000 in each mL of blood250 000 to 400 000 in each mL of blood
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250,000 to 400,000 in each mL of blood250,000 to 400,000 in each mL of blood
Excess termed thrombycytosisExcess termed thrombycytosis
Live approximately 10 daysLive approximately 10 days
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HemostasisHemostasis

Blood clotting to stop bleedingBlood clotting to stop bleeding
Vessel spasmVessel spasm
Formation of platelet plugFormation of platelet plug
Clot formationClot formation
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Clot formationClot formation
Intrinsic pathwayIntrinsic pathway
Extrinsic pathwayExtrinsic pathway

Figure 29Figure 29--3.3. Both the slower intrinsic pathway (on the left) and the more rapid extrinsic pathway (on the right) are Both the slower intrinsic pathway (on the left) and the more rapid extrinsic pathway (on the right) are 
necessary to form a stable blood clot.necessary to form a stable blood clot.
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HemostasisHemostasis

Clot retractionClot retraction
Clot dissolutionClot dissolution
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TABLE 29TABLE 29--33 Laboratory Values: Platelets and Coagulation Studies.Laboratory Values: Platelets and Coagulation Studies.
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Lymphatic SystemLymphatic System

Includes lymph vessels, nodes, organsIncludes lymph vessels, nodes, organs
Assist immune systemAssist immune system
Largest organ is the spleenLargest organ is the spleen
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Figure 19Figure 19--4.      4.      The lymphatic system.The lymphatic system.
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AssessmentAssessment

Changes in energy levelChanges in energy level
Usual activitiesUsual activities
Pain, burning, tinglingPain, burning, tingling
Changes in skin color orChanges in skin color or

Bruising, dizziness, Bruising, dizziness, 
fatiguefatigue
DietDiet
MedicationsMedications
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Changes in skin color or Changes in skin color or 
temperaturetemperature
EdemaEdema

MedicationsMedications
Tobacco, alcohol, Tobacco, alcohol, 
recreational drugsrecreational drugs
Medical historyMedical history
Family historyFamily history

Physical ExaminationPhysical Examination

InspectionInspection
PetechiaePetechiae
PurpuraPurpura
DocumentationDocumentation
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Figure 5Figure 5--3.      3.      Assessing edema. (A) Palpating for edema over the tibia. (B) FourAssessing edema. (A) Palpating for edema over the tibia. (B) Four--point scale for grading edema.point scale for grading edema.
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Figure 5Figure 5--3. (continued)      3. (continued)      Assessing edema. (A) Palpating for edema over the tibia. (B) FourAssessing edema. (A) Palpating for edema over the tibia. (B) Four--point scale for grading edema. point scale for grading edema. 
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Figure 5Figure 5--6.6. Lymph nodes of the head and neck.Lymph nodes of the head and neck.
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Diagnostic TestsDiagnostic Tests

LaboratoryLaboratory
CBCCBC
Clotting studies or coagulation profileClotting studies or coagulation profile
Coombs’ testCoombs’ test
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Hemoglobin electrophoresisHemoglobin electrophoresis
Iron storesIron stores
Schilling’s testSchilling’s test
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Bone Marrow AspirationBone Marrow Aspiration

Nursing careNursing care
Preprocedure: consent, purpose, vital signsPreprocedure: consent, purpose, vital signs
Postprocedure: pressure, vital signs, dressingPostprocedure: pressure, vital signs, dressing
Teaching: 20 minutes, anesthetic, still, acheTeaching: 20 minutes, anesthetic, still, ache
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Other Diagnostic TestsOther Diagnostic Tests

BiopsyBiopsy
Imaging studiesImaging studies

LymphangiogramLymphangiogram
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