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EMC  360   Central Lines

Central  Venous  CannulationCentral  Venous  Cannulation

ACLS (Provider Manual)   p. 38ACLS (Provider Manual)   p. 38--3939
PALS (Provider Manual)PALS (Provider Manual)

Key    p. 142 Key    p. 142 -- 154154
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ObjectivesObjectives

Upon completion of this lecture, the learnerUpon completion of this lecture, the learner
should be able to: should be able to: 
•• understand central  venous cannulation:understand central  venous cannulation:

–– uses and indicationsuses and indications
–– anatomic and physiologic principlesanatomic and physiologic principles
–– procedureprocedure
–– complications complications 

•• and how to prevent these complicationsand how to prevent these complications
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InitialInitial Treatment of Fluid LossTreatment of Fluid Loss

•• COMEBCOMEB II GG
–– 1 LB IV 1 LB IV 
–– AlternativeAlternative

•• centralcentral vascular access catheter placementvascular access catheter placement
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Central  Line AdvantagesCentral  Line Advantages
•• Predictable locationsPredictable locations

–– internal jugularinternal jugular
–– subclaviansubclavian
–– femoralfemoral

•• Allows large cathetersAllows large catheters
–– concentrated solutionsconcentrated solutions
–– rapid volume replacementrapid volume replacement

•• flow rates affected by:flow rates affected by:
–– viscosityviscosity
–– pressurepressure
–– catheter length catheter length 
–– catheter  rcatheter  r 44
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Central  Line  Disadvantages  Central  Line  Disadvantages  
and Complicationsand Complications
•• Most common complicationsMost common complications

–– local infection local infection 
–– pneumothoraxpneumothorax
–– arterial puncturearterial puncture

•• Less common / more dangerous  complicationsLess common / more dangerous  complications
–– air embolusair embolus
–– catheter embolism or thrombosiscatheter embolism or thrombosis
–– noncompressible site hemorrhage *noncompressible site hemorrhage *

* * thrombolytic contraindicationthrombolytic contraindication
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Central  Line ComplicationsCentral  Line Complications, , contcont..

•• Less common and less dangerous complicationsLess common and less dangerous complications
–– catheter breakscatheter breaks

•• forceful flushingforceful flushing
–– malfunction of the devicemalfunction of the device
–– bleeding at the insertion sitebleeding at the insertion site
–– osteomyelitisosteomyelitis
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ContraindicationsContraindications
Elective central lines contraindicated in :Elective central lines contraindicated in :

–– thrombolytic therapy candidatesthrombolytic therapy candidates
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Central Line Central Line 
Uses and IndicationsUses and Indications
•• in addition to the patient in extremis who in addition to the patient in extremis who 

needsneeds :  :  1  1  LBLB II VV ( ( COMEB COMEB I I GG ))
•• other, sometimes elective, uses are :other, sometimes elective, uses are :

–– central venous pressure monitoringcentral venous pressure monitoring
–– medicationsmedications
–– nutritional substances nutritional substances 
–– large veins access, avoiding large veins access, avoiding 

•• peripheral vein complications peripheral vein complications 
–– blood clots blood clots 
–– local tissue damage  from toxic drugslocal tissue damage  from toxic drugs
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Central Line Uses and Central Line Uses and 
Indications Indications ,, contcont ..
other, usually elective, uses :other, usually elective, uses :

–– medicationsmedications
•• antibioticsantibiotics
•• pressor agents pressor agents 

–– nutritional substancesnutritional substances
•• vitamins, minerals, amino acidsvitamins, minerals, amino acids
•• lipidslipids

–– large veins access, avoiding large veins access, avoiding 
–– toxic drug tissue damage  fromtoxic drug tissue damage  from CTXCTX
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More Central Line Uses and More Central Line Uses and 
Indications Indications ,, contcont ..
other, often elective, uses :other, often elective, uses :

–– outpatient outpatient 
•• does not interfere with daily activitiesdoes not interfere with daily activities
•• over a prolonged period of time over a prolonged period of time 
•• frequent blood drawsfrequent blood draws
•• frequent blood transfusions frequent blood transfusions 

and semiand semi--elective, uses : elective, uses : 
–– emergency hemodialysisemergency hemodialysis

•• double lumen catheterdouble lumen catheter
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Central Venous AnatomyCentral Venous Anatomy

•• Right internal jugular (here)Right internal jugular (here)
•• Right subclavian veinRight subclavian vein
•• Left subclavian veinLeft subclavian vein
•• Antecubital fossa veinsAntecubital fossa veins

–– basilicbasilic
–– cephalic cephalic 
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Types of Central Venous Types of Central Venous 
Access DevicesAccess Devices

•• Tunneled double lumen catheter Tunneled double lumen catheter 
–– Medications and fluids Medications and fluids 

infused  by a CV lineinfused  by a CV line
gain immediate entry to gain immediate entry to 
central circulationcentral circulation

–– Emergency hemodialysisEmergency hemodialysis

•• OtherOther



5

EMC  360   Central Lines

Types of Vascular Access Types of Vascular Access 
DevicesDevices
•• Permanent tunneled catheters:Permanent tunneled catheters:

–– double lumen catheter (double lumen catheter (previouslypreviously picturedpictured))
–– Hickman , Broviac,  GroshongHickman , Broviac,  Groshong
–– vascular access devicevascular access device

•• Temporary catheters Temporary catheters 
–– PICC catheters PICC catheters 
–– midline cathetermidline catheter
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Vascular Access DevicesVascular Access Devices
Tunneled cathetersTunneled catheters
•• permanent vascular access devicepermanent vascular access device

–– subcutaneous accessible portsubcutaneous accessible port
–– implanted beneath the skin implanted beneath the skin 
–– the catheter the catheter 

•• completely internal completely internal 
•• passes from portpasses from port
•• into a large central vein into a large central vein 

–– silicone covered top of the portsilicone covered top of the port
•• to be punctured with a siliconeto be punctured with a silicone -- piercing, piercing, 

nonnon--coring, Huber needlecoring, Huber needle
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Permanent Vascular Access Permanent Vascular Access 
DeviceDevice

–– implanted SQ portimplanted SQ port
–– internal catheter internal catheter 

•• passing from passing from 
portport

•• into the central into the central 
vein vein 

–– silicone port topsilicone port top
•• punctured with punctured with 

a silicone a silicone --
piercing needle piercing needle 

–– flush after useflush after use
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Types of Vascular Access Types of Vascular Access 
DevicesDevices
Temporary cathetersTemporary catheters

–– midline cathetermidline catheter
•• 4 4 -- 6  inches long6  inches long

–– PICC catheterPICC catheter (peripherally inserted central catheter)(peripherally inserted central catheter)

•• provides central IV accessprovides central IV access
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Peripheral Vascular Access Peripheral Vascular Access 
DeviceDevice

Temporary vascular Temporary vascular 
access deviceaccess device

•• midline cathetermidline catheter
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Central Vascular Access LineCentral Vascular Access Line
Temporary peripheral Temporary peripheral 

venous access venous access 

•• PICC catheterPICC catheter
(peripherally inserted (peripherally inserted 

central catheter)central catheter)

•• Frequently asked Frequently asked 
questions about PICC questions about PICC 
line placementline placement @ @ 
http://www.rad.uab.edu/Visions/Spring97/
Spring97.htm#anchor698 .
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Procedures  for Central  Procedures  for Central  
Vascular  LinesVascular  Lines
..

•• Permanent centralPermanent central venous accessvenous access
–– tunneled catheter (surgical)tunneled catheter (surgical)

•• Temporary centralTemporary central venous access venous access 
–– PICCPICC
–– Seldinger  techniqueSeldinger  technique

•• R.  internal jugular veinR.  internal jugular vein
•• Subclavian veinSubclavian vein
•• Femoral veinFemoral vein
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Central  Vascular  LineCentral  Vascular  Line
.. ProceduresProcedures

Permanent centralPermanent central venous accessvenous access
•• tunneled catheter tunneled catheter 

–– incisional placement (in the chest wall)incisional placement (in the chest wall)
•• of catheter, or of catheter, or 
•• of catheter and VAD port (reservoir)of catheter and VAD port (reservoir)

•• neither catheter nor a port is truly neither catheter nor a port is truly 
permanent permanent 
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Central  Vascular  LineCentral  Vascular  Line
.. ProceduresProcedures

Sites Sites 
•• SubclavianSubclavian
•• Right internal Right internal 

jugularjugular
(preferred over the L. (preferred over the L. 
pictured here)pictured here)

•• FemoralFemoral

MethodMethod
•• Seldinger  Seldinger  

techniquetechnique
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Central  Line Procedures Central  Line Procedures 
-- FemoralFemoral
Sites Sites 
•• FemoralFemoral

Right: NAVELRight: NAVEL
Left :  LEVANLeft :  LEVAN

MethodMethod
•• Seldinger  Seldinger  

techniquetechnique
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Right Internal Jugular Central Right Internal Jugular Central 
Line  ProcedureLine  Procedure

Right internal jugularRight internal jugular
•• central approach central approach (fig.17(fig.17--6.B)6.B)
•• the most direct approachthe most direct approach
•• less pneumothorax riskless pneumothorax risk
•• must avoid carotidmust avoid carotid

LandmarksLandmarks
•• the “Y” of the the “Y” of the 

sternocleidomastoidsternocleidomastoid
•• aim for  R.  nippleaim for  R.  nipple
•• away fr. carotidaway fr. carotid
•• blood return at 3 cmblood return at 3 cm
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Central  Vascular  LineCentral  Vascular  Line
.. ProceduresProcedures

SeldingerSeldinger techniquetechnique (Fig(Fig..1717--5)5)

A.A. starterstarter--needle is inserted needle is inserted 
B.B. into a into a central veincentral vein ( 3 cm. or  ( 3 cm. or  

1.12 in. )1.12 in. )

B. guidewire passed into SVCB. guidewire passed into SVC

C. starterC. starter--needle removedneedle removed

D. puncture site widenedD. puncture site widened

E. catheter placed over E. catheter placed over 
guidewireguidewire

F. then the wire is removedF. then the wire is removed
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SummarySummary
We have discussed :We have discussed :
•• Central  venous cannulationCentral  venous cannulation

–– indications and benefitsindications and benefits
–– anatomic considerationsanatomic considerations
–– proceduresprocedures
–– complications complications 

•• and how to prevent some of these  and how to prevent some of these  
complicationscomplications


