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Defendants.

MEMORANDUM OPINION AND ORDER

As Chief Justice Roberts and Justice Alito have written, “because it is settledhal
punishment is constitutional, ‘[i]t necessarily follows that there must be atifciosiall] means
of carrying it out.” Glossip v. Gross, 135 S. Ct. 2726, 2732-33 (2015) (Alito, J.) (quotiage
V. Rees, 553 U.S. 35, 47 (2008) (Roberts, C.J.) (plurality opinion)). Guided by that principle, the
court has taken steps to eresuas far as possible, that the execution of Doyle Lee Hamm meets
constitutional standards.

Now, the court mustule on Plaintiff Doyle Hamm’s request for a preliminary injunction
enjoining Defendants from executing him using intravenetislinjection. Mr.Hamm beegs
the burden of showwg a substantial likelihood of success on the merits of his claim that
Alabama’s method of executioas applied to him, “presents a risk that is sure or very likely to

cause serious illness and needless suffering, and give rise to sufficiemilyent dangers.”
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Glossip, 135 S. Ct. at 2737 (quotation marks omittedMr. Hamm can make that showing,
then hemust identify “an alternative that is feasible, readily implemented, and in fact
significantly reduces a substantial risk ef/ere pain.”ld. (quotation marks and alterations
omitted).

Mr. Hamm contends that his current medical condition, caused by years of intravenous
drug use, hepatitis C, and untreated lymphoma, renders his veins severely compromisedl, and t
any attempt tonsert an intravenous catheter into his peripheral veins could result in numerous
painful sticks and/or infiltration of the lethal drugs into the surrounding tissuengaasgiainful
and gruesome death. And he asserts that he suffers from untreated lymphadenogdthy, whi
would hinder Alabama’s alternative method of placing a central line into one of jbieveins
located inhis groin, chest, or neck. He seeks, instead, to have the State execute him by “oral
injection” using the drugs and a variation on the procedure set out in Oregon’s Death with
Dignity Act. See Or. Rev. Stat. 88§ 127.800-127.897.

On February 6, 2018, this court denied Defendants’ motion for summary judgment on
Mr. Hamm’s amended complaint and stayed his execution “for the purpose of obtaining an
independent medical examination and opinion concerning the current stateH#rivin’s
lymphoma, the number and quality of peripheral venous access, and whether any
lymphadenopathy would affect efforts at obtaining central line access.”. Dat 2).
Defendants appealed this court’s order and on February 13, 2018, the Eleventh Circadt vacat
the stay, holding that this court had not made “sufficient factual findingsablish a significant
possibility of success on the merits.” (Doc. 38 at 8). The Court directed this toourt “
immediately appoint an independent medical examiner and schedule an independent medical

examination, and to thereafter make any concomitant factual firgipgsuant to a hearing or



otherwise—by no later than Tuesday, February 20, 2018, at 5:00 p.m. Central Standard Time.”
(Id. at 11-12).

On February 15, 2018, the court appointed a physagdts independent medical
examinerand ordered him to conduct a medical examination oHdmm, specifically the
condition of his peripheral and central veingDoc. 48). The court ordered the physician to
report to the court the results of that examination and to advise the court on the staoderd of
usedto place a central line(ld.). The physiciarconducted the examination on the same day,
and attorneys from both sides observed the examination. The physician’s exammaaiidech
viewing Mr. Hamm’s veins, palpating them, and using an ultrasound to view the intensl vei
organs, and lymph nodeSee AppendixA (Medical Report).As the court had requestede
physicianmade an oral report to the court in the evening of February 15, shivetlfinishing
the examination

The medical expert reported that Mlamm has numerous accessible and usable veins in
both his upper and lower extremities. But he stated that the peripheral veindHariMn’s
upper extremitieswhile accessiblegre smaller and more difficult to access. The veins in
Mr. Hamm’s lower extremities-particularly from his knees downare palphle, visible, and
easily accessible, and further, the accessible veins in&fnm’s lower extremities are of
sufficient size to accept a catheter and substantial flow of liquid. Although aevetsrodes in
Mr. Hamm’s groin area, he found that they would not impede access to the femoral vein. He
commented that Midamm has “zero lymphadenopathy.” He concluded that all oHsimm’s

central and deep veins are clear. In short, the physician found no likely problemsgbtai

! For the reasons that the court explained on the record at the February 16, 2018
conference with the parties, the court sealéthformation regardinghe identity of the
physician appointed as the court’s independent medical expert. Because Hig naesttremain
confidential, the court will not refer to him by name.



venous access on Mdamm, particularly using the veins in his lower extremitiBescause of
the results of the examination, the court did not inquire as to the standard of candifgy sta
central line IV.

The next day, February 16, the court held a conference with the padiesunsel
which had originally been scheduled to have testimony concerning the Alabaménizey af
Corrections’ lethal injection procedureshelcourtbegan the conference by ralaythe oral
report fromthe court’'smedicalexpert The court advisethe parties that the medical expert’s
reportresolved the concermegarding the status of Mdamm’s veins and lymphadenopathy.
The court asked iDefendants would stipulateey wouldnot attempperipheral venous access
in Mr. Hamm'’s upper extremitiethey agreed to so stipulate.

The court then found that the medical evidence teelgany neetb delve further into
Alabama’s lethal injection protol. Nothing abour. Hamm’scondition, especially because
of Defendants’ stipulatiorfpresents a riskhat [Alabama’s current lethal injection protoesl
applied to him] is sure or very likely to cause serious illness and needlessgutiad give rise
to sufficiently imminent dangers.Glossip, 135 SCt. at 2737 (quotation marks omitted).

And given the medical expert’s report that Miamm is not experiencing
lymphadenopathy, the court determined that further inquiry into the procedure foiraptai
central venous access would convertasapplied tallenge into a facial challenge the lethal
injection protocol. As the court found in its memorandum opinion on Defendants’ motion for
summary judgment, a facial challenge to Alabama’s lethal injection protocol welch®
barred because such a claim accrued in 2002 and the statute of limitations oed iexp04.

(See Doc. 30 at 13).



Mr. Hamm'’s counsel stated numerous objections on the record, which the court
overruled.

The court promised counsel that it would forward the medical expert’s repbenoats
soon as it received itOn February 19, 2018, the physician sent his written report to the court,
and the court forwarded it to the partfedhe written reporélaborates othe physician’s oral
report to the counvith more technical analysis of MHamm'’s veins.The written repdr
determineghat Mr.Hamm has accessible and usable veins in his upper and lower extremities
But it furtherdetermineghat the veins in MiHamm’s upper extremities would be accessible
only by an advanced practitioner, such as a CRNA, PA, or MD, using an ultrasgssend.
Appendix A at 14.

Thewrittenreportconcludes:

Mr. Hamm has accessible peripheral veins in the following regions.

1. Right great saphenous vein below the level of the knee. The vein is palpable
from the medial aspect of the righhde to the anterior portion of the medial
malleolus.

2. Left great saphenous vein below the level of the knee. The vein is palpable
from the medial aspect of the left knee to the anterior portion of the medial
malleolus.

3. Right and left internal jugulaveins as well as the right and left subclavian
veins and the right and left femoral veins. Access of these veins would require
ultrasound guidance to perform and an advanced level practitioner would be
required. (CRNA, PA or M.D.)

4. There are no veinn either the left or right upper extremities which would be
readily accessible for venous access without difficulty.

5. Given the accessibility of the peripheral veins listed above, it is my rhedica
opinion that cannulation of the central veins will not be necessary to obtain
Venous access.

Id. The court accepts the medical expert’s written report.

% To maintain the privacy of the physicianredactedeport is filedas Attaciment A
with this memorandum opinion and orddihe court will file the original report under seal



With the record now more fully developed concerning Wamm’s medical condition,
the court again considers whether he established the prerequisites fonegrg injunction.
“The same foupart test applies when a party seeks a preliminary injunction [as when a party
seeks a stay of executijoh Grayson v. Warden, 869 F.3d 1204, 1239 n.90 (11th Cir. 2017).
The movant must show that “(hg has a sudbantial likelihood of success on the merits;{2)
will suffer irreparable injury unless the injunction issuestlig)stay would not substantially
harm the other litigant; and (4) if issued, the injunction would not be adverse to the public
interest.® Vallev. Snger, 655 F.3d 1223, 1225 (11th Cir. 2011).

As more fully stated on the record at the February 16 conference, the court finds tha
Mr. Hamm has failed to show a substantial likelihood of success on the merits or that he wil
suffer irreparale injury unless the injunction issuellr. Hamm based his agoplied complaint
on the allegations that he lacks adequate peripheral veins to allow peripheral versssad
thathis lymphadenopathy would hinder central venous access. But, as the court stated on the
record at the February 16 conference, based on the independent medical examinegbaapor
Mr. Hamm'’s venous access and lack of lymphadenopathy, and based on Defendantsostipulati
that they will not attempt peripheral venous acceddn. Hamm’s upper extremities, the court
finds that Mr.Hamm has adequate peripheatl central venous access for intravenous lethal
injection of a large amount of fluidde cannot show any medical factors that would make the
Alabama lethal injection ptocol, as applied to him, more likely to violate the Eighth

Amendment thart would for any other inmate who would be executed following that protocol.

® The Supreme Court has added that a court deciding whether to enjoin an execution must
apply “a strong equitable presumption against the grant of a sexg &lctlaim could have been
brought at such a time as to allow consideration of the merits without requinggeatstay.”
Hill v. McDonough, 547 U.S. 573, 584 (2006) (quotation marks omitted). This court already
found that Mr. Hamm brought his request for an injunction in a timely manner, and the Eleventh
Circuit agreed. See Doc. 30 at 13-18, 24; Doc. 38 at 4—7). The court will not address that
factor again.



As a result, MrHamm cannot show a substantial likelihood of success on the oferits
his asapplied ¢aim. For the same reasorts®e cannot showhat he will suffeirreparable injury
without a preliminary injunction Therefore the court DENIES Mdamm’s request for a
preliminary injunction.

DONE andORDERED this 20th day ofFebruary, 2018.
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APPENDIX A

Examination Date February 16, 2018

Patient Mr. Doyle Hamm

| examined Mr. Doyle Hamm strictly with regards to his venous system, both deep andcsaiperf
both upper and lower extremities.. Mr Hamm was visually examined along wittipal of his veins. A
ultrasound was performed to document the size and patency of his veins. Mr. Hamm'’s reedidal that
were provided, were reviewed.. He has a significant history of hepatitis C aplddgma of the left orbit. He
was previously examined on 1/3/18 by a CRNP with regards to venous access. He wastfairninat, to
have large straight saphenous veins in both lower extremities and both of his feet. déewmasnted as
having visible veins in the right wrist as well.. No cervical, supraclaviculaxidary lymphadenopathy was

palpated.

The examination of his veins on 2/16/18 was performed in both a sitting as well as standioig. posi
There were two parts to his examination. First, visual inspection along wpidtipal of both the left and
right upper and lower extremities as well as the neck and feet. Second, a venassindtexamination of

both the left and right upper and lower extremities, axillary, subclavian anljugpins was performed.

Examination of the upper extremities:

Visual and Palpation. As can be seen from the Photos A and B, there are no promineniasuperfic
veins on visual examination on the upper extremities including the left and right esarpicand hands.
There are no prominent superficial veins visible that would support an IV ofientfgize to administer
intravenous fluids. The examination included the palmar and volar aspects of the hanthreaish, the

antecubital fossa and arms.



Ultrasound examination of the upper extremities. Technique: Using a 6.0 -7.5 MHz piedde, a
time gray scale sonography was performed with and without transducer caorpedssg the course of the
basilic vein, the axillary vein, the subclavian vein and the internal jugular velior. @ppler was also
applied with and without distal compression maneuvers. Select spot images wdre daftasound
examination of the left and right antecubital fossa did reveal the basilic vein amslnéadily visualized
with ultrasound. These veins were of adequate size but would be very difficult $s8 actteut the use of

ultrasound. See photos C and D.

Photo C Left Basilic Vein Photo D  Right Basilic Vein

The more proximal veins including the left and right axillary veins, the leftightl subclavian

veins and the left and right internal jugular veins were easily identifiedangressible representing



excellent flow and no proximal obstruction. There was no lymphadenopathy presémeiinedi or right

axilla, supraclavicular or cervical regions present on ultrasound. See photos E,F,G,H,l and J.

Photo E Left Axillary Vein Photo F Left Subclavian Vein

———
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Photo G Left Internal Jugular Vein Photo H Right Axillary Vein

Photo | Right Subclavian Vein PhotoJ  Right Internal Jugular Vein

Examination of the lower extremities.
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Visual and Palpation. It should be noted that both Mr. iH@tower extremities, left and right
side, were hyperpigmented consistent with venous stasis. No edema in thextosveities was seen. No
secondary varicose veins were identified. The right leg has both an easilpd¢atpable great saphenous
vein which extends from just below the medial aspect of the right knee to anteriemt@tiial malleolus.
The left leg has a great saphenous vein which is seen ( not as easily d# fleg)ignd is palpable from just

below the medial aspect of the l&fiee to anterior to the medial malleolus. See photos K and L.

Photo K Photo L

Ultrasound examination. Technique: Using a 6.0-7.5 MHz probe, &meagray scale sonography
wasperformed with and without transducer compression along the course of the fenmrtilevpopliteal
vein, the great saphenous vein and small saphenous vein. The examination was performegatiémte
the standing position.. Doppler was also applied with and without distal compression nmarfeelest spot
images were saved.

Findings. Right side. The right great saphenous vein has venous valvular insuffidienoght
great saphenous vein measures 6.0 millimeters at the saphenofemoiah jumn8tmillimeters at the mid
thigh level, 4.7 millimeters at the knee level and 5.4 millimeters at the mid calf level Whez two lymph

nodes identified at the level of the right groin but do not impede venous flow. The righsaphehous
11



vein is competent. The right small saphenous vein measures 2.0 millimetersaghigr@opopliteal junction
and 2.2 millimeters at the mid calf region. There is no evidence of deep venous throrefiazisr

obstruction in the deep venous system. There is no edema present. See photos N, O, P, Q, R and S.

Nuricoamy Vain Contat

Wasicoalty Vel Custed
L = Ao s mindray Lot en I

-

Photo N GSV Right Mid Calf Photo O  GSV Right Knee

A Warlosslty Vuin Comer SIS XM PM AP WY MIETSEd £
VRTS 11  Far

owe—

Photo P GSV Right Mid Thigh Photo Q GSV Proximal
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Photo R Right Inguinal Lymph Nodes Photo S  Right Small Saphenous Vein

Findings. Left side. The left great saphenous vein has venous valvular insufficldrecleft great
saphenous vein measures 5.6 millimeter at the saphenofemoral junction, 3.4 mdliatetes mid thigh, 2.5
millimeters at the knee and 2.5 millimeters at the mid calf region. The left small saphenois
competent.. The left small saphenous vein measures 4.2 millimeters at the sapheabpouliton and 3.4
millimeters at the mid calf region. There are no lymph nodes present in the left inggioal There is no
evidence of deep venous thrombosis, reflux or obstruction in t the deep venous system. Sée Photos

and X..

- Wariconlty Yaln Canber DASNE WSO6: U PM AP 9T%  MI15TIS03
s indray 2 :
215201 BS0NST P AP a7y TOVBATYS-VV3R26-EEN4 LiZds Lo

Lizdg

Photo T  Left Distal GSV Photo U  Left GSV Mid Thigh
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Photo V  Left Proximal GSV Photo W  Left Small Saphenous Vein

In summary, Mr. Hamm has accessible peripheral veins in the following regions

1. Right great saphenous vein below the level of the knee. The vein is palpable from the media
aspect of the right knee to the anterior portion of the medial malleolus.

2. Left great saphenous vein below the level of the knee. The vein is pdipabtee medial aspect
of the left knee to the anterior portion of the medial malleolus.

3. Right and left internal jugular veins as well as the right and left subclasias and the right and
left femoral veins. Access of these veins would require ultrasound guidanceotonpanfl an advanced
level practitioner would be required. (CRNA, PA or M.D.)

4. There are no veins in either the left or right upper extremities whicll Wweueadily accessible
for venous access without difficulty.

5. Given theaccessibility of the peripheral veins listed above, it is my medical opinion that

cannulation of the central veins will not be necessary to obtain venous access.

I, ., M.D.
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Practice Guidelines for Central Venous Access

A Report by the American Society of Anesthesiologists Task
Force on Central Venous Access

RACTICE Guidelines aresystematicallyglevelopedec o _ o
ommendationthatassisthepractitionerandpatient..” What other guideline statements are available on this topic?
P P X Several major organizations have produced practice guide-

in makingdecisionsabouthealthcare Theseecommendations jies on central venous access!?6-12
may be adopted,modified, or rejectedaccordingto clinical « Whywasthis Guideline developed?
needsand constraints,and are not intendedto re- placelocalX The ASA has created this new Practice Guideline to provide
institutional policiesIn addition,PracticeGuide linesdevelopecPpdated recommendations on some issues and new rec-
by the American Society of Anesthesiologist{ASA) are not2mmendations on issues that have not been previously ad-
. . . dressed by other guidelines. This was based on a rigorous
intendedas standardr absoluterequire mel"tsandthe”‘us‘eevaluation of recent scientific literature as well as findings from
cannotguarante@nyspecificoutcome.PracticeGuidelinesaresurveys of expert consultants and randomly selected ASA
subjectto revision as warrantedby the evolution of medicalmembers
knowledge,technology,and prac tice. They provide basic_® Howdoesthis statement differ from existing guidelines?
recommendatios that are sup ported by a synthesisandX Thg ASA Guidelines dlffer |n'areas such as insertion site
analysis of the current literature, expert and practitionelselecnon(e'g"UpperbOdysne) guidancefor catheterplace- ment

o s M (e.g., use of real-time ultrasound) and verification of venous
opinion,openforum commentaryandclinical feasibilitydata. |ocation ofthe catheter

o Why does this statement differ from existing guidelines?

Methodology X The ASA Guidelines differ from existing guidelines because it
addresses the use of bundled techniques, use of an as- sistant
A. Definition of Central Venous Access during catheter placement, and management of ar- terial injury

For theseGuidelines centralvenousaccessis definedas
placemenbf acathetesuchthatthecathetersinsertednto a
venougyreatvesselThevenougreatvesselsncludethe.

suberiovenacavainferiorvenacavabrachiocenhaligeins internal jugularveins, subclavianveins, iliac veins, and com
P ’ ’ P 'monfemoralveins.*Excludedarecathetershatterminaten a

systemiartery.

Developed by the American Society of Anesthesiologists Task Force
on Central Venous Access: Stephen M. Rupp, M.D., Seattle, Washington B. Pu rposes of the Guidelines

(Chair); Jeffrey L. Apfelbaum, M.D., Chicago, Illinois; Casey Blitt, M.D., . . . i
Tucson, Arizona; Robert A. Caplan, M.D., Seattle, Washington; Richard T. The pUrposemf theseGuidelinesare to (1) prOVIde gUId

Connis, Ph.D., Woodinville, Washington; Karen B. Domino, M.D., M.P.H., ance regardingplacementand managemenof centralve-
Seattle, Washington; Lee A. Fleisher, M.D., Philadelphia, Pennsylvania; Stuart nOUS cath eters,(Z) reduceinfectious, mechanical throm-

Grant, M.D., Durham, North Carolina; Jonathan B. Mark, M.D., Durham, ; f :
North Carolina; Jeffrey P. Morray, M.D., Paradise Valley, Arizona; David G. botic, and other adverseoutcomesassociatedvith central

Nickinovich, Ph.D., Bellevue, Washington; and Avery Tung, M.D., Wilmette, venous Catheterlzatlon,and (3) Improve managemenbf
Tlinois. arterialtraumaor injury arising from centralvenouscath
Received from the American Society of Anesthesiologists, Park Ridge, eterization.

Illinois. Submitted for publication October 20, 2011. Accepted for publication

October 20, 2011. Supported by the American Society of Anesthesiologists and

developed under the direction of the Committee on Standards and Practice C. Focus

Parameters, Jeffrey L. Apfelbaum, M.D. (Chair). Approved by the ASA TheseGuidelinespplytopatientaindergoingelectivecen tral

House of Delegates on October 19, 2011. Endorsed by the Sodety of yengys accessproceduresperformed by anesthesiologistsor
Cardiovascular Anesthesiologists, October 4, 2010; the Society of Critical Care . . . L

Anesthesiologists March 16, 2011; the Society of Pediatric Anesthesia March health careprofessmnalsunderthe dlrectlonlsuperwsmmf
29, 2011. A complete list of references used to develop these updated anesthesiologistg'.heGuidelinesdo not address{l) clin- ical
Guidelines, arranged alphabetically by author, is available as Supplemental jndications for placement of central venous catheters, (2)

Digital Content 1, http://links.Iww.com/AILN/A783.
gial Content 1, hitp://links hvw.co emergency placemenif central venouscatheters,(3) pa

Address correspondence to the American Society of Anesthesi- ologists:

520 North Nosthwest Highway, Park Ridge, llinois 60068- 2573. These UENtSWith peripherallyinsertedcentralcatheters(4) place
Practice Guidelines, as well as all ASA Practice Param- cters, may be mentandresidenceof a pulmonaryarterycatheter(5) inser

obrained at’ no  cost  through the  Journal  Web site, tion of tunneleccentrallines(e.g., permacathgportacaths,

www.anesthesiology.org.

* This description of the venous great vessels is consistent with the

venous subset for central lines defined by the National Health- care @ Supplemental digital content is available for this article. Direct

Safety Network (NHSN). URL citations appear in the printed text and are available in

Copyright © 2012, the American Society of Anesthesiologists, Inc. 1ippincott Williams both the HTML and PDF versions of this article. Links to the

& Wilkins. Anesthesiology 2012; 116:539-73 digital files are provided in the HTML text of this article on the
Journal's Web site (www.anesthesiology.org).
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Hickmarf, QuintorP, (6) methodsof detectionor treat ment
of infectious complicationsassociatedwvith centralve- nous

catheterization, or (7) _diagnosis anuhnager_ne_znt O":emralgregateda\ndarereportedin summaryform by evidencecat
venous catheterassociated trauma or injury  (e:8. ggory, as describedin the following paragraphsAll literature
pneumothoraor air embolism) with the exceptionof ca- rotid (e.g., randomizedcontrolled trials, observationalstudies,case
arterialinjury. reportsyelevantoeactopicwasconsideresvhenevaluat ing
the findings. However, for reporting purposesin this
documentonlythehighestevelof evidencdi.e., level1,2, or

TheseGuidelinesareintendedor usebyanesthesiologistand3 Within categoryA, B, or C, asidentified in the following

individuals who are under the supervision of an anesParagraphssincludednthesummary.

thesiologist. They also may serve as a resourcefor other

physiciange.g., surgeonsiadiologists)nursesorhealth care

providers who manage patients with central venousRandomizedaontrolledtrials reportstatisticallysignificant (P

catheters. < 0.01) differences betweenclinical interventionsfor a
specifiedclinical outcome.

Study findings from publishedscientific literature were agr

Level 1: The literature containsmultiple randomizedcon

The ASA appointeda Task Force of 12 membersijncludingtrolled trials, and aggregatedindings are supportedby meta
anesthesiologistm both private and academicpractice from analysis.

various geographicareasof the United Statesand two con LeVeI 2: The |itel’ature Contains mu|tlp|e randomizedcon'
sultingmethodologistérom the ASA Committeeon Stan dardstrolled trials, but the numberof studiesis insuffi- cientto
andPracticeParameters. conduct a viable metaanalysisfor the pur- poseof these
The TaskForcedevelopedhe Guidelinesby meansof aseven Guidelines. _ . _
stepprocessFirst, theyreachectonsensusn the cri- teriafor Level 3:_ The literature containsa single randomizedcon
evidence.Second original publishedresearcrstud ies from trolled trial.

peerreviewedjournalsrelevantto centralvenousaccessvere

reviewedandevaluatedThird, expertconsut tantswereasked

to (1) participatein opinion surveyson the effectiveness ofiformationfrom observationabtudiespermitsinferenceof
various centralenous access recommendansand(Z) reviewbeneﬁCialor harmful relationshipsamongClinical interven
and commenton a draft of the Guide lines. Fourth, opinionstionsandclinicaloutcomes.

aboutthe Guideline recommendations weresolicitedfrom &) eye| 1: The literature containsobservationacomparisons

sampleof active membersof the ASA. Opinionson selected, o cohort, casecontrol research designs) of clin- ical
topics related to pediatric pa tients were solicited from ajnterventions or conditions and indicates statis  tically
sampleof activemembersf the Societyfor PediatricAnesthesiajgrificant differencesbetweenclinical inter- ventions for a
(SPA). Fifth, the Task Force held openforumsat threemajorspecifiedclinical outcome.
nationameetingstosolicitinputonits draftrecommendations.evel 2: The literature contains noncomparativeobserva
Sixth, the consultantsveresurveyedo assestheir opinionsontional studies with associati\eg., relative risk, correlation)
the feasibility of implementing the Guidelines. Seventh, all or descriptivestatistics.

availableinforma tion was use to build consensusvithin the| evel3: Theliteraturecontainscaseeports.

Task Force to finalize the Guidelines. A summary of

recommendationsaybefoundin appendixL.

Theliteraturecannodeterminavhethertherearebeneficialor
harmful relationships among clinical interventiorand

Preparationof these Guidelines followed a rigorous meth Clinical outcomes.

odologic process.Evidence was obtained from two principal| evel1: Meta-analysisdid not find significantdifferences(P
sourcesscientificevidenceandopinion-basedevidence. > 0.01)amonggroupsor conditions.
, — — : , Level 2: The numberof studiesis insufficient to conduct

T Society for Pediatric Anesthesia Winter Meeting, April 17, 2010, San . . .
Antonio, Texas; Society of Cardiovascular Anesthesia 32nd Annual metaanglyg;,and (1) randomizedcontrolled trlalSh.a_Ve not
Meeting, April 25, 2010, New Orleans, Louisiana, and Inter- national found significant differencesamonggroupsor conditionsor
Anesthesia Research Society Annual Meeting, May 22, 2011, Vancouver, (2) randomizedaontrolledtrials reportinCOﬂSiStenﬁndingS.
British Columbia, Canada. ) . ) . o

Fish Lot Tanaca Level3: Observationastudiesreportinconsistenfindings or
£ All meta-analyses are conducted by the ASA methodology group. 4,1 oy ermitinferencenf beneficialor harmfulrelationships

Meta-analyses from other sources are reviewed but not included as
evidence in this document.
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Category D: Insufficient Evidence from Literature Disagree.Medianscoreof2(atleas0%ofresponseare?

Thelackof scientificevidencen theliteraturas describedy the or 1and?2).

following terms: StronglyDisagree. Medianscoreof 1 (atleast50%of re-
sponsesirel).

Inadequate:The availableliterature cannotbe usedto assess
relationshipsamongclinical interventionsandclinical outcomes. _ ‘ o
Theliteraturesitherdoesnot meethecriteriafor contentisdefinedin Category C:informal Opinion

the “Fo- cus” of the Guidelines or does not permit a clearOPeRforum testimony, Internetbased comments, letters,
interpretationof findings due to methodologiccon  cems (e.g., 2ndeditorialsareallinformallyevaluateanddiscussedur- ing
confoundingn studydesigrorimple- mentation). the developmentof Guideline recommendations.When
Silent: Noidentifiedstudiesaddresshespecifiedelation shipsWarrantedtheTaskForcemayaddeducationainformationor
amongnterventiongrdoutcomes. cautionarynotesbasedanthisinformation.

o _ Guidelines
Opinion -based Evidence

I. Resource Preparation
Resourcepreparationincludes(1) assessinghe physical envi
ronmentwherecentralvenouscatheterizations plannedto de-
terminethefeasibilityof usingasepticechniqueg?) availabl- ity
Opinionsurveyswere developeddy the TaskForceto addresé)f astandardizgéqgipmenSet,(B) useof angssistanbr central
each clinical intervention identified in the docu mem.venouscatheter|zat|orand(4) useof acheckllstorpro tocolfor
Identical surveyswere distributedto expertconsut tamsandcentral/enouxathetepIacememmdma|ntenance.

ASA members,and a survey addresing selectedpediatric! neliteratureis insufficientto specificallyevaluatethe effect
issuesvasdistributedo SPAmMembers. of the physicalenvironmentfor asepticcatheterinser tion,

availability of a standardize@quipmentset,or the use of an

o assistant on outcomes associated with central venous

Category A: ExpertOpinion catheterization(Category D evidence). An observationalstudy
Surveyresponsefrom Task Forceappointedexpertconsultantsarereports that the implementationof a traumaintensive care
reportedin summaryform in the text, with a completelistingof ynjt multidisciplinary checklistis associatedwith reduced

All opinionbaseavidenceelevanto eacttopic e.g., surveydata, open
forum testimony, Internetbasedcomments|etters, editort  als) is
consideredn the developmenbf theseGuidelinesHowever, only the
findingsobtainedromformalsurveysrereported.

consultansurveyesponsesporedinappendib. catheterrelated infection rate§Category B2 evidence).* Ob-
servational studies report reduced catheteirelated blood
Category B: Membership Opinion streaminfection rates when intensive care unit-wide bundled

Surveyresponseffom activeASA andSPAmembersrere- protocols are implemented (Category B2 evidence).>”" These
portedin summanyformin thetext,with acompletdisting of ASA studiesdo not permit the assessmenof the effect of any
andSPAmembesurveyresponsesportedn appendis. single componenf a checklistor bundledprotocolon out-
come.The TaskForcenotesthatthe useof checklistan other
specialtiesor professionshasbeeneffective in reducingthe
errorratefor acomplexserieof activities®®

Survey responsesare recorded using a 5point scale and
summarizedasedon medianvalues§

StronglyAgree. Medianscoreof 5 (at least50% of the The consultanteand ASA membersstronglyagreethatcen tral
responseareb). venouscatheterization shoulte performedin a location that
Agree. Medianscoreof 4 (atleasts0%oftheresponseare4 or permitsthe useof aseptidechniquesT he consultanteand ASA
4 and5). memberstronglyagreehatastandardizedquipmenset should

Equivocal. Medianscoreof 3(atleast0%oftheresponseare3, beavailablefor centralvenousaccessT he consultantsandASA
or no other responsecategoryor com bination of similarmemberagreehatatrainedassistanshouldbeused during the
categoriexontainatleas0%oftheresponses). placementof a central venouscatheter.The ASA members
agreeand the consultantsstrongly agreethat a check list or

§ When an equal gumber ol_f categorically di_stinct responses are obtained, protocolshouldbe usedfor the placemenand mainte nancef
the median value is determined by calculating the arith- metic mean o

the two middle wvalues. Ties are calculated by a predetermined centralenousatheters.
formula.

_ _ ~Recommendations  for Resource Preparation. Centrd ve-
| Rcfcr to appendix .2 for an example of a list of standardized nous catheterizationshould be performedin an environ
equipment for adult patients. . . .

ment that permits use of aseptictechniques.A standard
** Refer to appendix 4 for an example of a list of duties per- formed ized equmentsgshouldbe availablefor centralvenous
by an assistant. access. A checklistor protocol shouldbe usedfor place
ment and maintenanceof central venouscatheters.#An
assistantshould be used during placementof a central
venougatheter.**

# Refer to appendix 3 for an example of a checklist or protocol.
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100%),caps(100%and94.7%),andmaskscoveringboththe
Interventions intended to prevent infectious complica mouthandnose(100%and98.1%).
tionsassociatewith centralvenousaccesclude butare not
limited to (1) intravenousantibiotic prophylaxis,(2) aseptic
techniquedi.e., practitionerasepticpreparationand patient
catheters(4) selectionof catheteiinsertion site, (5) catheteParing chlorhexidine(2% aqueoussolution without alcohol)
fixation method, (6) insertionsite dress ings, (7) cathetetith 10% povidoneiodine (without alcohol) for skin prep
maintenanceroceduresand(8) aseptic techniquesusing anarayon reports equivocal findings regarding cat_hetercolonl-
existingcentralvenouscatheterfor injectionoraspiration. Zzation(P 0.013)and catlr;eterrel_atedbact_er(_emla(l? ~ 0.28)
Randomized con (Category C2 evidence).” The literature is insufficient to
trolled trials indicate that cathetesrelated infections and_evaluate:hlorheX|d|neN|thalcohok:omparedwth povi- done

sepsisare reducedwhen prophylactic intravenousantibi- !odingvyith alcohol(Category D evidence). _Theli_tera— ture Is
otics are administered to high-risk immunosuppresséﬂsumc'ent to evaluatethe safety of antisepticsolu tions
cancerpatientsor neonates(Category A2 evidence) 1011 Thecontaining chlorhexidinein neonates,nfants and children
literatureis insufficient to evaluate outcomesassoci ated(CategoryDevzdeﬁge). . _ _ _

with the routineuseof intravenousantibiotics(Cat- egory p Solutions containing alcohol: Comparative studies are. in-
evidence) sufficientto evaluatetheefficacyof chlorhexidinewith alco- hol

. in comparison with dorhexidine without alcohol foskin
The consultantsand ASA membersagreethatintrave nous . . -
o . . preparatiomluringcentravenousatheterizatio(Cat- egory D
antibiotic prophylaxis may be administeredon a caseby-

. . : . o7 evidence). Arandomizedatontrolledtrial of povidone iodinewith
casebasis for immunocompromisecpatiens or high-risk

tes.Th tantsand ASA b th talcoholindicatesthatcathetetipColonizatioris reducedvhen
neonates.the consuttantsan . Members agreethal , mpared with povidoneiodine alone (Cate- gory A3
intravenous antibiotic prophylaxis should not be

dmini doutinel evidence); equivocalfindings arereportedfor cathe terrelated
administeredoutinely. infection (P 0.04)andclinical signsof infection (P 0.09)

FOr (Category C2 evidence).

|mmg|jocqmprom|sed pE.itI.eI’I.tS and h',gm'SK neonatesrpe consultantsand ASA membersstrongly agree that
admhisterintravenousntibioticprophylaxisonacaseby- Cas€.norhexidinewith alcohol should be usedfor skin prep
basi_s._ Intravenqus antibiotic prophylaxis should not bearation. SPA membersare equivocal regarding whether
administerecroutinely. chlorhexidinecontaining solutions should be used for
skin preparationin neonateqyoungerthan 44 gestational
weeks);they agreewith the useof chlorhexidinein infants

. . o . . (youngerthan 2 yr) and strongly agree with its use in
Aseptic preparationof practitioner, staff, and patients: Aran children(2-16yr).

domizedcontrolled trialcomparing maximal barriggrecau tions

(i.e., mask,cap,gloves,gown,largefull -bodydrape)

with acontrolgroup(i.e., glovesandsmalldrapeyeported

equivocal findings for reduced colonization (P 0.03) and

catheterrelated septicemia (P 0.06) (Category C2 evi- |npreparatiofior theplacemenof centravenousathetersyse

dence).lzTheIiteratureis insufficientto evaluateheefficacy of aseptictechniques(e,g,, hand washing) and maximal bar rier

specific aseptic activities (e.g., hand washing) or barrierprecautions(e.g., sterile gowns, sterile gloves, caps, masks

precautions (e.g., sterile full-body drapes, sterile gown,coveringboth mouthandnose,andfull-body patientdrapes).

gloves,mask,cap)(Category D evidence). Observationastud iesA chlorhexidinecontaining solution should be used for skin

report hand washing, sterile full-body drapes,sterile gloves preparatiorin adults,infants,andchildren for ne- onatesthe

caps,and masksas elementsof care“bundles” that result inuse of a chlorhexidinecontaining solution for skin

reducedcathetesrelated bloodstreaminfections (Category B2 preparation should be based on clinical judgment and

evidence).>~"However thedegreg¢owhicheachparticularelemeninstitutional protocol. If thereis a contraindicationto chlo-

contributedoimprovedoutcomesgouldnotbedetermined.  rhexidine, povidoneiodine or alcohol may be used.Unless

Most consultants and ASA members indicated that thecontraindicated,skin preparationsolutions should contain

following aseptictechniquesshouldbe usedin preparationfor alcohol.

theplacemenbf centralvenouscathetershandwashing(100% Metaanalysisof

and 96%); sterile full-body drapes(87.3% and randomized controlled trials®° comparing antibiotic-

73.8%) sterilegowng100%&and37.8%) glove100%and coatedwith uncoatedcathetersndicatesthat antibiotic
coatedcathetersreducecathetercolonization (Category Al
evidence). Meta-analysisof randomizedtontrolledtrials®>*
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comparing silveimpregnateccatheterswith uncoatedcath etersRecommendations  for Selection of Catheter Insertion  Site.

report equivocal findings for catheterrelated blood- streanCatheterinsertion site selectionshould be basedon clin-

infection(Category C1 evidence); randomizecton- trolledtrialsical need.An insertionsite should be selectedthat is not
wereequivocakegardingcathetecolonization(P 0.16—0.82)contaminatecor potentially contaminated(e.g., burnedor
(Category C2 evidence).”® ****Meta-anat ysesof randomizednfected skin, inguinal area, adjacentto tracheostomyor
controlled trials>*® demonstratethat catheterscoatedwith open surgical wound). In adults, selectionof an upper
chlorhexidine and silver sulfadiazine reduce cathetefody insertionsite should be consideredo minimize the
colonization (Category Al evidence); equivo cal findings arerisk ofinfection.

reportedfor catheterrelatedbloodstreanin- Catheter Fixation. The literature is insufficiento evaluate
fection (i.e., cathetercolonizationandcorrespondingpost tive whethercatheterfixation with sutures staplesor tapeis as

blood culture) (Category C1 evidence).?> 2" ~353"¥Caseqf sociatedwith a higher risk for cathetesrelated infections
anaphylacticshockare reportedafter placementof a cathetefCategory D evidence).

coatedwith chlorhexidineandsilver sulfadiazine(Category B3 Most consultantsand ASA membersindicate that use of
evidence). 3 suturesis the preferredcatheterfixation techniqueto mini-

Consultantsand ASA membersagreethat catheterscoated with mize catheterrelatedinfection.

antibiotics or a combination of chlorhexidine and silverRecommendations for Catheter Fixation. The use of s

sulfadiazinenaybeusedn selectegatientdbasedninfectious risk, tures, staples,or tapefor catheterfixation should be deter

costandanticipatediurationof catheteuse. minedonalocalorinstitutionalbasis.

Recommendations  for Use of Catheters Containing Anti-|nsertion Site Dressings. The literature is insufficient to

microbial - Agents. Catheterscoatedwith antibiotics or aeyaluatetheefficacy of transparenbio-occlusivedressingsto
combinaton of chlorhexidineand silver sulfadiazineshould bereduceheriskofinfection(CategoryDevidence).Ran

use_d_for selectedpatientsbasedon infectiousrisk, cost, a”ddomizedcontrolledtrialsareequivocaI(P 0.04-0.96)
anticipateddurationof catheteruse.The Task ForcenOteShatregardingcathetertip colonizatioi®%* andinconsistent(P
cathetergontainingantimicrobialagentsarenota substitutefor g g4 — 0.96) regarding catheteelated blood- stream
additioralinfectionprecautions. infectior?®*? when chlorhexidine sponge dressings are
Selection of Catheter Insertion Site. A randomizedcon comparedwith standardpolyurethanedressings(Cate- gory
trolledtrial comparinghesubclaviarandfemoralinsertionsitesC?2 evidence). A randomizedcontrolledtrial is alsoequiv ocal
report higher levels of cathetercolonizationwith the femoralregardingcatheer tip colonizationfor silver-impreg nated
site (Category A3 evidence); equivocalfindingsare transparentdressingscomparedwith standarddressinggP
reportedor catheteirelatedsepsigP 0.07)(Category C2 >0.05)(Category C2 evidence).>* A randomizedcontrolledtrial
evidence).42 A randomizedcontrolled trial comparingthe in- reportsagreaterfrequencyof severdocalizedcontactdermatitis
ternal jugular insertion site with the femoral site reports no whenneonateseceivechlorhexidineim-

differencein cathetercolonization(P 0.79)or catheterrelatal pregnateddressings compared with povidoneiodine im-
bloodstreaminfections (P 0.42) (Category C2 evi- dence).*® pregnatedrressinggCategory A3 evidence).**
ProspectivenonrandomizedomparativestudiesareequivocalThe ASA membersagreeand the consultantsstrongly agree
(i.e., inconsistent)regardingcatheterrelated colonizatiof**°that transparentbio-occlusive dressingsshould be used to
and catheter related bloodstreaminfec- tion*®*® when theprotect the site of central venous catheterinsertion from
internal jugular site is comparedwith the subclavian siteinfection. The consultantsand ASA membersagree that
(Category C3 evidence). A nonrandomizedcomparativestudydressinggontainingchlorhexidinemaybeusedtoreducetherisk
of burn patients reports that catheter col- onization andof catheterrelated infection. SPA members are equivocal
bacteremiaoccur more frequently the closer the catheteregardingwhetherdressinggsontainingchlorhexidinemay be
insertiorsiteistotheburnwound (Category B1 evidence).*® used for skin preparationin neonates(younger than 44

Most consultantsndicatethatthe subclaviarinsertion siteis 9estationaleeks);they agreethat the useof dressingson

preferredo minimizecatheterrelatediskofinfec- tion.Mosttainingchlorhexidinenaybeusedninfants(youngethan2 yr)

ASA membersndicatethattheinternaljugular insertion site@ndchildren(2-16yr).

is preferredto minimize cathetesrelated risk of infection.Recommendations for Insertion Site Dressings. Transpaf ent

The consultantsand ASA members agree that femoralbio-occlusivedressingshouldbeusedto protectthe site of

catheterizationshould be avoided when pos sible tocentralvenouscatheterinsertionfrom infection.

minimize the risk of infection. The consultantsand ASA Unlesscontraindicateddressinggontainingchlorhexi

members strongly agree that an insertion site should bedine may be used in adults, infants, and children. For

selectedhatisnotcontaminatedr potentially contaminatedneorates,the use of transparenbr spongedressingscon
taining chlorhexidine should be basedon clinical judg-
mentandinstitutionalprotocol.
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Catheter maintenanceconsists of (1) connectorswith standardcapsindicate decreasedevels of
determiningthe optimal duration of catheteriztion, (2) con microbial contamination of stopcock entry ports with

ductingcathetesiteinspections(3) periodicallychanging ~ needleless connectorategory A2 evidence);** no differ-
cathetersand(4) changingcathetersisingaguidewirein- encesn catheterreIateopIoodstreanmfectlonarereported(P
steawfselectinganewinsertiorsite. 0.3-0.9) (Category C2 evidence).®>®

Nonrandomized comparative studies indicate that IongerThe consultantsand ASA membersstrongly agree that

catheterizationsare as®ciated with higher rates of cathetef@theteraccessports should be wiped with an appropriate
. antisepticbefore eachaccessThe consultantsand ASA mem

colonization, infection, and sepsis (Category B2 evi
dence).*>° The literature is insufficient to evaluatewhethef?ersagreethatneedielesports may be usedon a caseby-case
basis.The consultantand ASA membersstronglyagreethat

specified time intervals between catheter site inspectionsare .
associatedwith a higher risk for catheteirelated infectionCentralvenouscathetesstopcocksshouldbe cappedvhennot in

(Category D evidence). Randomizedcontrolled trials reportYS€:

equivocalfindings (P 0.54 — 0.63) regardingdifferencesin .
cathetertip colonizationswhen cathetersare changedat 3- St _ (Catheteraccessports should be wiped
versus 7-dayintervals Category C2 evidence) 55" Metaanat ysisWithanappropiateantiseptibeforeeachaccessvhenusingan
of randomizedcontrolled trials®-2 report equivocalfindings€Xisting central venous catheter for injection or aspiration.
for cathetertip colonization when guidewires are used to Centralvenouscatheterstopcocksor accessports shouldbe
changecathetersomparedvith the useof newin- sertionsitesc@PPedvhennotin use Needlelesgathetermccesportsmay be
(Category C1 evidence). usedon acaseby-casebasis.

The ASA membersagreeand the consultantsstrongly agree

thatthe durationof catheterizatiorshouldbe basedon clinical

need.The consultantsand ASA membersstrongly agreethat  Interventiondgntendedo preventmechanicatraumaor
(1) the clinical needfor keepingthe catheterin place should  injury associatewvith centravenousaccessnclude,but
be assessedlaily; (2) cathetersshould be promptlyremoved  arenotlimited to (1) selectionof catheteiinsertionsite,
whendeemedholongerclinically neces sary;(3)thecathetesite(2) positioning the patient for needleinsertion and cath
shouldbeinspectedailyforsignsof infectionandchangedvheneter placement,(3) needle insertion and catheterplace
infection is suspected;and (4) when catheterinfection isment,and (4) monitoring for needle,guidewire,and cath
suspectedreplacingthe catheterusing a new insertionsite is eta placement.

preferabléochanginghecath eteroveraguidewire. A randomizedton

Thedura tion  trolledtrial comparinghesubclaviarandfemoralinsertion
of catheterizatioshouldbebasednclinical need.The clinical  sitesreportshatthefemoralsitehadahigherfrequencyof
needor keepinghecathetein placeshouldbeas thromboticcomplicationsin adult patients(Category A3 ev-
sessedaily. Cathetershouldberemovedoromptlywhenno idence).*?> A randomizedcontrolled trial comparingthe in-
longerdeemectlinically necessaryThe catheterinsertionsiteternal jugular insertion site with the femoral site reports
shouldbeinspectediaily for signsof infection,andthe catheteequivocal findings for arterial puncture (P 0.35), deep
shouldbe changedor removedwhen catheterinser tion sitevenoushrombosigP 0.62)orhematomdormation(P  0.47)
infection is suspectedWhen a catheterrelatedin- fectionis (Category C2 evidence).*® A randomized controlled trial
suspectedeplacingthecatheteusinganewinser tion site is comparingthe internaljugular insertionsite with the subcla
preferableto changingthe catheterover aguidewire. vian site repots equivocal findings for successfulveni-

puncture (P 0.03) (Category C2 evidence).®’” Nonran
domizedcomparativestudiesreportequivocalfindingsfor
arterial puncture, pneumothorax, hematoma, hemothe
rax,or arrhythmiawhentheinternaljugularinserion site is
ymparedvith thesubclaviarinsertionsite (Category
Aseptictechniquesisinganexistingcentravenouscatheterfor &3 eviderce). o
injection or aspirationconsistof (1) wiping the port with anMost consultantsand ASA members indicate that the
appropriateantiseptic,(2) cappingstopcocksor acces ports’mternal jugular |_nsert|0n 5|te_ is pref_er_red to minimize
and(3)useofneedlelessatheteconnectorsraccesports.  catheter cannuldion-related risk of injury or trauma.
Theliteratureis insufficientto evaluatevhethemiping portsor MOSt consultant&and ASA membersalso indicatethat the
capping stopcockswhen using an existing central venoudnternal Jugular_ insertion site is pr_gf(_arred to minimize
cathetefor injectionor aspirationis associatesvith areducedisk Catheteelatediskofthromboembolienjury ortrauma.
for catheterrelated infections (Category D evi- dence).
Randomizedcontrolledtrials comparingneedleless Catheterinsertion site selectionshould be basedon
clinical needandpractitionejudgmentexperienceand

20



SPECIAL ARTICLES

skill. In adults, selectionof an upper body insertion sitetion, and the skill and experienceof the operator. The
should be consideredto minimize the risk of thromboticconsultantand ASA membersagreethatthe selectionof a
complications. modified Seldingertechniqueversus a Seldingertechnique
2. Positioning  the Patient for Needle Insertion and Cath- Shouldbe basedon the clinical situationand the skill and
eter Placement. NonrandomizegtudiesomparingheTren €xperienceof the operator. The consultats and ASA
delenburg(i.c., headdown) positionwith the normalsupine MeMbers agree that the number of insertion attempts
positiorindicateshattherightinternajugularveinincreases shouldbe basedon clinical judgment.The ASA members
diameterand crosssectionalareato a greaterextentwhen adult®9reéedndtheconsultantstronglyagreethatthe decision to
patientsare placedin the Trendelenburgposition (Category B2 Placetwo central catheter a singlevein shouldbe made
evidence).”="® One nonrandomizedstudy comparingthe Tren. 0N @caseby-casebasis.
delenburgposition with the normal supine position in pediatriCRecommendations for Needle Insertion, Wire Placement,
patientgeportsanincreasén rightinternaljugularveindiam eter21d Catheter Placement. Selectionof cathetersize (i.e.,
onlyfor patientslderthané yr (Category B2 evidence).” outsidediameter)andtype shouldbe basedon the clinical

The consultantsand ASA membersstrongly agreethat Whensituation and skill/lexperienceof the operator.Selectionof

clinically appropriateandfeasible centralvascularac cessn the e smallestsize catheterappropriatefor the clinical situ-
neck or chestshould be performedwith the patient in thedtion shouldbe consideredSelectionof athin-wall needle

Trendelenburgosition. (i.e., Seldinger)techniqueversus a catheteroverthenee dle
(i.e., modified Seldinger)techniqueshouldbe basedon the
clinical situationand the skill/lexperienceof the operator.

Recommendations for Positioning the Patient for Needle Thedecisiortouseathin-wall needlgechniqueoracatheter

Insertion and Catheter Placement overthe-needldéechniqueshouldbebasedt leastin parton

Whenclinically appropriatandfeasible centravenousac ces¢n€ methodusedto confirm thatthe wire residesn thevein

in the neckor chestshouldbe performedwith the patientin the P&foreadilator or largebore catheteris threaded(fig. 1).
Trendelenburgosition. The Task Force notesthat the catheter overthe-needle

3. Needle Insertion, Wire Placement, and Catheter F’Iace-teChnlque may provide more stableve- nousaccessif

. , . manometrysusedor venousonfirmation. The number of
ment. Needlensertionwire placementandcatheteplace . . L
insertion attemptsshould be basedon clinical judgment.

menincludeg1)selectiorofcathetesizeandype,(2) useofa wire- Thedecisionto placetwo catheterén a singleveinshouldbe
throughthin-wall needletechnique(i.e., Seldingertech nique)yadeon acaseby-caseasis.

versus a catheteroverthe-needlethenwire-through thecatheter ;- igance and Verification of Needle Wire. and Catheter

technique(i.e., modified Seldingertechnique),(3) limiting the  pjacement. Guidancdor needlewire, andcatheteplacement
numberof insertiqnattemptsand(4) introducing two catheterén includesultrasoundmaging for the purposeof prepuncture
thesamecentralvein. vesselocalization(i.e., staticultrasoundandultrasouncfor
Casereportsdescribeseverenjury (e.g., hemorrhagehe- matoma,  vesselocalizatiorandguidingtheneedlgoitsintendedrenous
pseudoaneurysmarteriovenousfistula, arterial dis- section, |ocation(i.e., realtime ordynamicultrasound)Verificationof
neurologic injury including stroke, arsgvereor lethalairway  needlewire,orcathetelocatiorincludesanyoneormoreofthe
obstruction)whenthereis unintentionahr- terialcannulation  following methods{1)ultrasound(2) manometry(3)pressure
with large bore catheters(Category B3 evidence).”*® The waveformanalysis(4) venousbloodgas,(5) fluoroscopy(6)
literature is insufficient to evaluate whetherthe risk of  continuouselectrocardiography(y) transesophageathocardi
injury ortraumais associateavith the useofathin-wallneedle  ographyand(8)chestadiography.

technique versus a catheterover- the needle technique

(Category D evidence). The literature is insufficient to

evaluatewhetherthe risk of injury or traumais relatedto Guidance

the number of insertion attempts (Category D evidence). Static Ultrasound.  Randomized controlledrials comparing
One nonrandomizedcomparative study reports a higherstatic ultrasoundwith the anatomiclandmarkapproachfor lo-
frequencyof dysrhythmiawhentwo centralvenouscathetergating the internal jugular vein report a higher first insertion
areplacedin thesamevein (right internaljugular) comparedittemptsuccessatefor staticultrasoundCategory A3 evi-

with placementof one cathe ter in the vein (Category B2 dence);*findingsareequivocategardingverallsuccessfutan
evidence); no differencesin carotid artery puncture (P nulationrates(P 0.025- 0.57) (Category C2 evidence).* 2 In
0.65) or hematoma (P 0.48) were noted (Category C3addition, the literature is equivocalregardingsubclavianvein
evidence).® accessP 0.84) (Category C2 evidence) ** andinsufficient for
The consultantagreeandthe ASA membersstrongly agreefemoralveinaccesCategory D evidence).

that the selection of cathetertype (i.e., gauge, length,TheconsultantandASA membersgreghatstaticultra- sound
numberof lumens)and composition(e.g., poly- urethaneimagingshouldbeusedn electivesituationgor pre- puncture
Teflon) shouldbe basedon the clinical situa identificationof anatomyandvesselocalization
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Catheter-over the Needle

Thin-Wall Needle (Seldinger) Technique (Modified Seldinger) Technique
Use Real-Time Use Real-Time
Ultrasound Ultrasound

I
J ‘
Needle appears to be in venous NO - NO — Needle appears to be in venous
system system
I |
YES YES

v

Slide catheter over needle into vessel

v

Detach syringe

y v

Confirm venous placement Confirm venous placement
(manometry, pressure measurement, |— NO NO — (manometry, pressure measurement,
or ultrasound)’ or ultrasound)
| |
YES YES
v v
Thread wire NO Thread wire

Any question

of difficulty
No
. . . 1 1 t
R Confirm venous residence of wire with difficulty
» ultrasound, TEE, continuous ECG, or <
fluoroscopy
|
YES

¥

Proceed with dilator and catheter placement |«

* For neonates, infants, and children, confirmation of venous placement may take place after the wire is threaded.
* Consider confirming venous residence of the wire

Fig. 1. Algorithm for central venous insertion and verification. This algorithm compares the thin-wall needle (i.e., Seldinger)
technique versus the catheter-over-the needle (i.e., Modified-Seldinger) technique in critical safety steps to prevent uninten- tional
arterial placement of a dilator or largebore catheter. The variation between the two techniques reflects mitigation steps for the risk
that the thin-wall needle in the Seldinger technique could move out of the vein and into the wall of an artery between the manometry
step and the threading of the wire step. ECG  electrocardiography; TEE transesophageal echocardiography.

whentheinternaljugular vein is selectedor cannulationtheyReal-time Ultrasound. Metaanalysis of randomizedcon
are equivocal regarding whether static ultrasoundimag- ingtrolled trials’* ~1%4indicates that, comparedwith the ana
should be used when the subclavianvein is selected.Thetomic landmark approach,reattime ultrasoundguided ve-
consultantsagreeand the ASA membersare equivocal re- nipunctureof the internal jugular vein has a higherfirst
gardingthe useof staticultrasoundmagingwhenthefem- oralinsertion attemptsuccessate, reducedaccesstime, higher
veinisselected. overall successfutannulatiorrate,anddecreased
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rates of arterial puncture (Category Al evidence).identifying the positionof the cathetettip (Category B2 evi-
Randomizedcontrolledtrials reportfewer numberof insertiondence). Randomizedcontrolled trials indicate that continu
attempts with reaktime ultrasound guided venipunctureof ous electrocardiographys effective in identifying proper
the internal jugular vein (Category A2 evidence) 9799103104 cathetertip placementcomparedwith not using electrocar

H . 115,126,127

For the subclavianvein, randomizectontrolledtrials report fewerdiography(Category A2 evidence).

insertionattemptswith reaHime ultrasoundyuidedveni puncturel he consultantandASA membersstronglyagreethatbefore
(Category A2 evidence),)>'° and one randomizedclinical trial insertion of a dilator or large- bore catheterover a wire,
indicatesa highersuccessateandreducedaccesstime, with fewervenousaccessshouldbe confirmedfor the catheteror thin-
arterial puncturs and hematomasomparedwith the anatomidvall needlethataccesesthe vein. The TaskForcebe- lieves
landmarkapproach(Category A3 evi- dence).'* thatbloodcolororabsencefpulsatileflow shouldnhot be relied
For the femoralvein, a randomizedcontrolledtrial re- ports aUPON to confirm venousaccess.The consultantsagreeand

higher first-attemptsuccessate and fewer needlepassesvith ASA membersare equivocalthat venousaccessshouldbe
reaktime ultrasoundguidedvenipunctue com paredwith theconfirmedorthewirethatsubsequent residesn theveinafter

anatomiclandmarkapproachin pediatricpatients Category A3 trave_lingthroughacatheteorthin-wall _needlebeforeinsertion
evidence) 7 ofadilatororlarge-borecatheteoverawire. Theconsultant&ind

Th ltant dheASA b ivocathat. wh ASA membersagreethat,whenfeasible boththelocationofthe
cconsufiantagreancine memberareequivocainal, When ., ateprthin-wall needleandwire shouldbeconfirmed.

available,real time ultrasoundshouldbe usedfor guidance h | q b h h
during venousaccesswhen eithe the internal jugularorT e consultantsand ASA membersagree that a chest

femoralveinsareselectedor cannulationThe Consultanmndramographshouldbeperformedo co_nﬁr_mtheloc_a_ﬂonof the
ASA membersare equivocalregardingthe use of real timecatheternp as soon after catheterizationas clinically ap-

ultrasoundwhenthe subclavianveinis selected propriate.They also agreethat, for centralvenouscatheters
placedin the operatingroom, a confirmatory chestradio-

graph may be performedin the early postoperativeperiod.
Verification The ASA membersagreeand the consultantsstrongly agree
Confirming  that the Catheter or Thin-wall Needle Resides in that, if a chestradiographis deferredto the postoperative
the Vein. A retrospective observationalstudy reports thatPeriod, pressurewaveform analysis,blood gas analysis, ultra-
manometrgardetecarteriabuncturesotidentifiedbyblood sound, or fluoroscopy should be usedto confirm venous
flow andcolor (Category B2 evidence).'® Theliteratureis insuf positioningof thecathetebeforause.
ficient to addressiltrasound pressurevaveformandysis, blood gas
analysisblood color, or the absencef pulsatileflow as effectiveRecommendations for Guidance and Verification of Needle,

methodsof confirming catheteror thin-wall needle venousaccess/'€, and Catheter Placement
(Category D evidence). The following stepsare recommendedor preventionof me-

chanicatraumaduringneedlewire, andcatheteplacementn

Confirming Venous Residence of the Wire. An observationastudy e
leectlvesnuatmns:

indicateghatultrasounccanbe usedto confirmvenousplacemen

of thewire beforedilation or final catheterization . Use static ultrasoundimaging before preppingand
(Category B2 evidence).'® Casereportindicatethattransesoph drapingfor prepuncturddentification of anatomyto

ageal echocardiographywas used to identify guidewire position determinevesselocalizationandpatencywhenthein-

(Category B3 evidence).*'® 12 The literature is insufficient to ternaljugular vein is selectedfor cannulation.Static
evaluatethe efficacy of continuouselectrocardiographyn con ultrasoundnaybeusedwhenthesubclaviarorfemoral
firming venousresidenceof the wire (Category D evidence), al- vein isselected.

though narrow complex electrocardiographieectopy is recog  , Userealtime ultrasoundyuidanceor vesselocalization
nizedbytheTask-orceasanindicatorofvenoudocationofthe wire. andvenipuncturevhertheinternajugularveinisselected
Theliteratureis insufficientto addressluoroscopyasan effective for cannulatior(seefig. 1). Reatime ultrasoundnaybe
methodto confirm venousresidenceof the wire (Cat- egory D usedwhenthesubclaviaror femoralveinis selectedThe
evidence); the TaskForcebelieveshatfluoroscopymay beused. TaskForcerecognizeshatthis approachmaynotbefea

Confirming Residence of the Catheter in the Venous Sys- tem. siblein emergencycircumstancesr in the presencef

Studies with observational findings indicate that fluo- otherclinical constraints.

roscopy*>**® and chestradiography*>"?° are useful in After insertionof acathetethatwentovertheneedleor a

thin-wall needleconfirmvenousaccess.t#Methodsfor
confirmingthatthecatheteprthin-wall needlaesidesn
theveininclude,but arenot limited to, ultrasoundma-
nometry,pressurevaveformanalysisor venousbloodgas
measuremenBlood color or absencef pulsatileflow

11 For neonates, infants, and children, confirmation of venous placement
may take place after the wire is threaded.
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shouldnotberelieduponfor confirmingthatthecatheteiorthin- nonsurgically,asfollows: 54.9% (for neonates)43.8% (for in-

wall needleesidesnthevein.

fants),and30.0%(for children).SPAmemberidicatingthat the
. When using the thin-wall needletechnique confirm cathetemaybe nonsurgicallyremovedwithoutconsulta tionis
venougesidencef thewire afterthewire is threadedasfollows: 45.1%(for neonates}6.2%(for infants),and 70.0%
When using the catheteroverthe-needletechnique(for children). The TaskForceagreeghatthe anesthesi ologist
confirmationthatthewire residesn thevein maynotbeand surgeonshould confer regardingthe relative risks and
neededl) whenthecatheteentershevein easilyand benefitof proceedingvith electivesurgeryafteranarterial vessel
manometryor pressurewaveform measuremenpro- hassustainednintendedhjury byadilatororlargebore catheter.

videsunambiguousonfirmationof venoudocationof

the catheterand(2) whenthewire passeshroughthe When unin-

catheteandentersheveinwithoutdifficulty. If thereis tended cannulationof an arterial vesselwith a dilator or
anyuncertaintythatthe catheteror wire residesn the|arge borecathetemccurs the dilator or cathetershould be
vein,confirmvenousesidencefthewire afterthewire |eft in placeandagenerasurgeonavasculasurgeon,

isthreadedInsertionof adilatoror largeborecatheteipyr an interventional radidogist should be immediately
maythenproceedMethodsfor confirmingthatthewire consultedregarding surgical or nonsurgical catheterre-
residesn theveininclude,butarenotlimited to, ultra- moval for adults. For neonatesjnfants, and children the
sound(identificationof the wire in the vein) or trans decisionto leave the catheterin place and obtain consu}
esophageatchocardiographyidentificationof the wire tation or to removethe catheternonsurgicallyshould be
in the superior vena cavar right atrium),continuousasedon practitionerjudgmentand experience After the
electrocardiography(identification of narrowcomplexinjury has beenevaluatedand a treatmentplan has been
ectopy),or fluoroscopy. executed,the anesthesiologisand surgeonshould confer
. After final catheterizatioandbeforeuse confirm resi regardingrelativerisks andbenefitsof proceedingwith the
denceof the catheterin the venoussystemassoonaselectivesurgeryversus deferringsurgeryto allow for ape-

clinically appropriateMethodsfor confirmingthattheriod of patientobservation.

cathetersstillinthevenousystenaftercatheterization
andbeforeuseinclude manometryor pressurevave
form measurement.

. Corfirm thefinal positionof thecathetetip assoonas
clinicallyappropriateMethoddor confirmingthepositionof
the cathetettip include chestradiographyfluoroscopy,or
continuouglectrocardiographiforcentravenousatheters
placedin theopeatingroom, performthe chestradiograph
no laterthanthe early postoperativgeriodto confirmthe
positionof thecathetetip.

Casereportsof adult patientswith arterial punctureby a
large bore catheter/vessetlilator during attemptedcentral
venous catheterization indicate severe complications (e.g.,
cerebralinfarction, arteriovenoudfistula, hemothorax)af- ter
immediate catheterremoval; no such complications were
reportedfor adultpatientswhosecathetersvereleft in place
before surgical consultation and repair (Category B3
evidence).?*®

TheconsultantandASA memberagreethat, whenunin tended
cannulatiorof anarterialvesselvith alargeborecathe ter occurs,
the cathetershould be left in place and a general surgeonor
vascular surgeon should be consulted. When unin-  tended
cannulatiorof anarterialvesselvith alargeborecathe teroccurs,
the SPAmembersndicatethatthecatheteshouldbe left in place
and a general surgeon,vascular surgeon,or inter- ventional
radiologistshould be immediatelyconsultedbefore decidingon
whethetoremovehecatheterithersurgicallyor
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. Centralvenouscatheterizatioshouldbeperformedn anenvi

ronmenthatpermitsuseof aseptidechniques.

. A standardiedequipmensetshouldbeavailablefor centralve-

nousaccess.

. A checklistor protocolshouldbeusedfor placemenandmain

tenanceof centralvenouscatheters.

. Anassistanshouldbeusediuringplacemenof acentravenous

catheter.

For immunocompromisegbatientsand high-risk neonates,
administerintravenousantibiotic prophylaxison a caseby-
casebasis.

0 Intravenousantibioticprophylaxisshouldnotbeadminis
teredroutinely.

In preparatiorfior theplacementf centraivenousathetersyse

aseptitechniqueg.g., handwashingandmaximalbarrierpre-

cautions(e.g., sterilegowns, sterilegloves, caps, masksvering

bothmouthandnose andfull-bodypatientdrapes).

A chlorhexidinecontainingsolution shouldbe usedfor skin

preparatiorin adultsjnfants,andchildren.

0 Forneonatesheuseof achlorhexidinecontainingsolution
for skinpreparatioshouldbebasednclinicaljudgmentand
institutional protocol.
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o If thereis acontraindicatiorto chlorhexidine povidoneio-
dineoralcoholmaybeusedasalternatives.

0 Unlesscontraindicatedskin preparationsolutionsshould
containalcohol.

« If thereis acontraindicatiorio chlorhexidinepovidoneiodine
oralcoholmaybeusedUnlessontraindicatedskinpreparation
solutionshouldcontairalcohol.

e Cathetersoatedwith antibioticsor a combinationof chlo-
rhexidineandsilver sulfadiazineshouldbeusedfor selected
patientsbasedon infectiousrisk, cost,andanticipateddura
tion of catheteuse.

o Cathetergontainingantimicrobialagentsarenotasubsti
tutefor additionalinfectionprecautions.

¢ Catheter insertion sitgelection shouldbe basedon clinical
need.

o An insertionsite shouldbe selectedthat is not contami
natedor potentally contaminatede.g., burnedor infected
skin,inguinalarea,adjacento tracheostomyr opensur
gical wound).

0 In adults,selectionof anupperbodyinsertionsite should
beconsideredo minimizetherisk of infection.

o In adults,selectionof anupperbody insertionsite should
be consideredto minimize the risk of thrombotic
complications.

* Whenclinically appropriateandfeasible centralvenousaccessn
theneckor chestshouldbe performedwith the patientin the
Trendelenburgposition.

» Selectionof cathetersize (i.e., outsidediameter)and type
shouldbebasedntheclinical situationandskill/experience
of theoperator.

0 Selectionof the smallestsize catheteappropriatefor the
clinicalsituationshouldbeconsidered.

« Selection of ghin-wall needle(a wirethroughthin-wall-needle,
or Seldingertechniqueversus acatheteroverthe-needlgacath
eteroverthe-needlethenwire-throughthe-catheter, or Modi-
fiedSeldingerjechniquehouldebaseantheclinicalsituation
andtheskill/experienceftheoperator.

0 Thedecisionto useathin-wall needletechniqueor acath
eteroverthe-needletechniqueshouldbebasedat leastin
partonthemethodusedto confirmthatthewire residesn
the vein before a dilator or largebore catheteris
threadel.

0 The catheteroverthe-needle technique may provide

 Theuseofsuturesstaplesprtapefor cathetefixationshouldbe morestablevenousaccess manometrysusedorvenous

determineanalocalorinstitutionalbasis.

» Transparernbio-occlusivedressingshouldbeusedo protect
thesiteof centralvenouscatheteinsertionfrominfection.

o Unlesscontraindicateddressingscontaining chlorhexidine
maybeusedin adultsinfants,andchildren.

o0 Forneonatesthe useof transparenbr spongedressings
containingchlorhexidineshouldbebasednclinical judg-
mentandinstitutionalprotocol.

* The durationof catheterizatiorshouldbe basedon clinical
need.

o Theclinicalneedfor keepinghecathetein placeshouldbe
assessedaily.

0 Cathetersshouldbe removedpromptly when no longer
deemedctlinically necessary.

* Thecatheteinsertionsiteshouldbeinspectediaily for signsof
infection.

o The cathetershouldbe changedr removedwhencatheter
insertion sitanfection issuspected.

* When a catheteirelatedinfection is suspectedreplacingthe
catheteusinganewinsertionsiteis preferablego changinghe
catheteoveraguidewire.

« Catheteaccesportsshouldbewipedwith anappropriatant-
septicheforeeachaccessvhenusinganexistingcentravenous
catheteforinjectionoraspiration.

« Centralvenouscatheterstopcocksor accesgorts shouldbe
cappedvhennotin use.

* Needlelessatheteraccesportsmaybeusecnacaseby-case
basis.

Prevention of Mechanical Trauma or Injury

e Cathetemsertiorsiteselectiorshouldoebaseanclinicalneed
andpractitionejudgmentexperienceandskill.

confirmation.

¢ The numberof insertionattemptsshouldbe basedon clinical
judgment.

* The decisiorto place twocathetersn asinglevein should be
madeon acaseby-casebasis.

» Usestaticultrasoundmagingin electivesituationseforeprep
ping and drapindor prepuncturédentification ofanatomy to
determinevesselocalizationandpatencywhentheinternaljug-
ularveinisselectedor cannulation.

o Staticultrasoundnaybeusedvhenthesubclaviarorfemoral
veinisselected.

« Usereattimeultrasoundguidancefor vesselocalizationand
venipuncturewhenthe internal jugular vein is selectedfor
cannulation.

0 Realtime ultrasoundnaybeusedwhenthe subclaviaror
femoralveinis selected.

o0 Realtime ultrasoundmay not be feasiblein emergency
circumstancesor in the presenceof other clinical
constraints.

« After insertionof a catheterthat went over the needleor a
thin-wall needle confirm venousaccess.tt
0 Methodsfor confirmingthatthecatheteror thin-wall nee
dleresidesn theveininclude,butarenotlimited to: ultra-
soundmanometrypressurevaveformanalysisprvenous
blood gas measurement.
o Bloodcolororabsencefpulsatile flowshouldhotberelied

uponfor confirmingthatthe catheteror thin-wall needleresidesn
thevein.

¢ Whenusingthethin-wall needlgechniqueconfirmvenouses
idenceofthewire afterthewireisthreaded.

* Whenusingthe catheteroverthe-needletechnique confir-
mationthatthewire residesn thevein maynotbeneededl)
whenthe catheterentersthe vein easilyand manometryor
pressurevaveformmeasuremenprovidesunambiguouson
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firmation of venouslocationof the catheterand (2) whenthe wire Appendix 2. Example of a Standardized Equipment Cart
passeshroughthe catheterandentersheveinwithout difficulty.  for Central Venous Catheterization for Adult Patients

o If therdsanyuncertaintthatthecatheteorwireresidesnthe |;om Description
vein, confirm venousresidenceof the wire after the wire is
threadedinsertionof adilatoror largebore cathetemaythen proceed. First Drawer
o Methodsfor confirming thatthe wire residesin the vein Botttes Afcohot-based Hand Cteanser —— 2
include,butarenot limited to surfaceultrasoundidentifi- cationof Transparent bio-occlusive dressings with catheter 2
the wire in the vein) or transesophageaéchocar diographystabilizer devices
(identification of the wire in the superior vena cava or right Transducer kit: NaCL 0.9% 500 ml bag; single- 1

atrium), continuouselectrocardiography(identification of narrow line transducer, pressure bag i
complexectopy),or fluoroscopy. Needle Holder, Webster Disposable 5 inch

; o i . Scissors, 4 1/2 inchSterile
« Atfterfinalcatheterizatioandoeforeuse confirmresidencef \/ascular Access Tray(Chloraprep, Sponges,

the catheterin the venous systems soon as clinically |abels)

appropriate. Disposable pen with sterile labels

o Methodsfor confirming that the catheteris still in theSterile tubing, arterial line pressure-rated (for
venoussystemaftercatheterizatiomndbeforeuseincludeManometry) _
waveformmanometryor pressuremeasurement. Intravenous connector with needleless valve 4

- Confirmthefinal positionof the cathetettip assoonasclin- Second Drawer

ically appropriate. Ultrasound Probe Cover, Sterile 3x96
0 Methodsfor confirming the position of the cathetertip ~ Applicator, chloraprep 10.5 ml

include chest radiography, fluoroscopy, or continuous ~ Surgical hair clipper blade
electroardiography. Solution, NaCl bacteriostatic 30 ml

Quantity

e

N b

N WwN

« Forcentralvenouscatheterplacedin theoperatingoom,per 1 hird Drawer
form theches.lradiographjo Iaterthantheegrlypostoperative Cap, Nurses Bouffant
periodto confirmthepositionof thecathetetip. Surgeon hats

Goggles

) ) o Mask, surgical fluidshield
Management of Arterial Trauma or Injury Arising from Central  Gloves, sterile sizes 6.0-8.0 (2 each size)

Venous Catheterization Packs, sterile gowns

¢ Whenunintendeatannulatiorof anarterialvesselvith adilator Fourth Drawer

orlarge-borecatheteoccursthedilatororcatheteshouldbeleft Drape, Total Body (with Femoral Window) 1

inplaceandagenerasurgeonavasculasurgeongraninterver Sheet, central line total body (no window) 1

tional radiologistshouldbeimmediatelyconsultedegardingsur Fifth Drawer

gicalornonsurgicatatheteremovaforadults.

o Forneonatesnfants,andchildren,thedecisionto leavethe
cathetelin placeandobtainconsultationor to removethe
cathetenonsurgicallyshouldbebasedn practiionerjudg- Catheter kits, central venous pressure two 2
mentandexperience. lumens 16 cm 7 French

» After the injury hasbeenevaluatedand a treatmentplan Sixth Drawer
hasbeenexecutedthe anesthesiologisand surgeonshould__ .
conferregardingelativerisksandbenefitsof proceedingvith Triple Lumen Centravel Venous Catheter Sets, 2

the electivesurgeryversus deferringsurgey for a eriodof7 French Artimicrobial Impregnated
; gerye gsurgey P Introducer catheter sets, 9 French with sideport 2
patient observation.

NENNO W

Dressing, Sterile Sponge Packages
Catheter kit, central venous pressure single
lumen14 gauge

[ENN
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Appendix 3. Example of a Central Venous Catheterization Checklist

Central Line Insertion

Standard Work & Safety (Bundle) Checklist for OR and CCU

Date:

Start Time: End Time:

Procedure Operator:

Person Completing Form:

Catheter Type:

French Size of catheter:

D Central Venous D PA/Swan-Ganz

Catheter lot number:

Number of Lumens :

D1 D2 D3 D4

Insertion Site: D Jugular D Upper Arm D Subclavian D Femoral
Side of Body: D Left D Right D Bilateral
Clinical Setting: D Elective D Emergent
1. Consent form complete and in chart Exception: Emergent procedure D
2. Patient’s Allergy Assessed (especially to Lidocaine or Heparin) D
3. Patient's Latex Allergy Assessed (modify supplies) D
4. Hand Hygiene:
D Operator and Assistant cleanse hands (ASK, if not witnessed) D
m 5. Optimal Catheter Site Selection:
D In adults, Consider Upper Body Site DD
m D Check / explain why femoral site used: OR
Exception(s)
D Anatomy — distorted, prior surgery/rad. Scar D Chest wall infection or burn checked to left
l I D Coagulopathy D COPD severe/lung disease
D Emergency/CPR D Pediatric
o 6. Pre-procedure Ultrasound Check of internal jugular location and patency if 1J D
x 7. Skin Prep Performed (Skin Antisepsis):
D Chloraprep 10.5 ml applicator used D DDRY
. . D WET
I | | D Drvtechnigue (normal. unbroken skin): 30 second scrub + 30 second dry
time
D wet technigue (abnormal or broken skin): 2 minute scrub + 1 minute dry time
8. MAXIMUM Sterile Barriers:
Operator wearing hat, mask, sterile gloves, and sterile gown DDD
Others in room, (except patient) wearing mask
Patient's body covered by sterile drape
Procedural “Time out” performed:
Patient ID X 2 D DD
Procedure to be performed has been announced D DD

vlvivivlviviCH viviw)

Insertion site marked

Patient positioned correctly for procedure (Supine or Trendelenburg)
Assembled equipment/ supplies including venous confirmation method verified
Labels on all medication & syringes are verified
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10. Ultrasound Guidance Used for Elective Internal Jugular insertions (sterile
probe cover in place)

D Used for 13

D Not used
(Other site used)

11. Confirmation of Venous Placement of Access Needle or Catheter: (do not
rely on blood color or presence/absence of pulsatility)

D Manometry
D Ultrasound
D Transducer
D Blood Gas

12. Confirmation of Venous Placement of the Wire:

D Access catheter easily in vein & confirmed (catheter-over needle technique)

D Access via thin-wall needle (confirmation of wire recommended)

D Not Needed

D ultrasound

ONIYdNAd

D or ambiguous catheter or wire placement when using catheter-over-the-needle D TEE

technique D Fluoroscopy
D EcG

13. Confirmation of Final Catheter in Venous System Prior to Use: D Manometry

D Transducer

14. Final steps:

18. Confirm Final Location of Catheter Tip

D Verify guidewire not retained D
D Type and Dosage (ml/ units) of Flush:
D Catheter Caps Placed on Lumens DD
D Tip position confirmation: DD
Fluoroscopy
Chest radiograph ordered D
D Catheter Secured / Sutured in place
> 15. Transparent Bio-occlusive dressing applied D
| 16. Sterile Technique Maintained when applying dressing D
—l 17. Dressing Dated D
‘mE D cxRr

D Fluoroscopy

D cContinuous
ECG

19. After tip location confirmed, “Approved for use” Written on Dressing

D

20. Central line (maintenanc e) Order Placed

D

Comments:

Tip location:
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Appendix 4. Example Duties Performed by an Assistant for
Central Venous Catheterization

Reads prompts on checklist to ensure that no safety step is
forgotten or missed. Completes checklist as task is
completed

Verbally alerts anesthesiologist if a potential error or
mistake is about to be made.

Gathers equipment/supplies or brings standardized supply
cart.

Brings the ultrasound machine, positions it, turns it on,
makes adjustments as needed.

Provides moderate sedation (if registered nurse) if needed.
Participates in “time-out” before procedure.

Washes hands and wears mask, cap, and nonsterile gloves
(scrubs or cover gown required if in the sterile envelope).
Attends to patient requests if patient awake during
procedure.

Assists with patient positioning. Assists with

draping.

Assists with sterile field setup; drops sterile items into field
as needed.

Assists with sterile ultrasound sleeve application to
ultrasound probe.

Assists with attachment of intravenous lines or pressure
lines if needed.

Assists with application of a sterile bandage at the end

of the procedure.

Assists with clean-up of patient, equipment, and supply cart;
returns items to their proper location.

Appendix 5: Methods and Analyses

StateoftheLiterature

Silver-impregnatedathetersersus nocoating
Chlorhexidinecombinedwith silver sulfadiazinecatheteicoating
versus nocoating

Selectiorofcathetemsertiorsite Internal

jugular

SubclaviarFemoral
Selectingapotentialljuncontaminateitisertiorsite Catheter

fixation

Suturestapleprtapelnsertionsite

dressings

Clearplastic,chlorhexidinegauzeandtape cyanoacrylate,
antimicrobialdressingspatch,antibiotic ointment
Cathetermaintenance

Long-termuoersus shorttermcatheterization
Frequencwyfinsertionsiteinspectiorfor signsofinfection Changing
catheters

Specifiedimeintervals

Specifiedimeintervalversus nospecifiedimeinterval(i.e.,as needed
Onespecifiedimeintervalversus anothespecifiedimeinterval Changing
catheteoverawireversusanewsite
Aseptictechniquesisinganexistingcentralinefor injectionor
aspiration

Wiping portswith alcoholCapping

stopcocks

Needlelessonrectorsor accesports

Prevention of Mechanical Traumaor Injury
Selectiorofcathetemsertiorsite Internal
jugular

SubclaviarFemoral

Trendelenbur@gersus supinepositionNeedle
insertionandcatheteplacement

FortheseGuidelinesaliteraturereviewwasusedin combinationwith Selectiorofcathetetype(e.g.,doubldumen triplelumen, Cordis)
opinionsobtainedrom expertconsultantandothersourcege.g., ASA Selectiorof alargeborecatheter

membersSPA membersppenforums,Internetpost ings). Both the Placemenoftwo catheterén thesamevein

literaturereviewand opinion datawerebasedon evidencdinkagesor Use of a Seldingertechniqueversus a modified Seldingertechnique
statements regarding potential relationships between clinical Limiting numberofinsertionattemptsGuidancef

interventionsand outcomes. The interventionslisted below were needlewireandcatheteplacement

examinedto assesgheir effect on a variety of outcomeselatedto Static ultrasoundversus no ultrasound(i.e., anatomiclandmarks)

centravenouscatheterization.

Resource Preparation

SelectiorofaSterileEnvironmentAvailability of a

standardized equipmesét

Useof achecklisorprotocolfor placemenandmaintenancéJseofan
assistanfor placement

Prevention  of  Infectious — Complications

Intravenous antibiotic prophylaxis Aseptic

techniques

Asepticpreparation

Handwashingsterilefull -bodydrapessterilegown,gloves,mask,cap
Skin preparation

Chlorhexidineversus povidoneiodine Asepticpreparation

with versus withoutalcoholSelectimofcathetecoatings

orimpregnation

Antibiotic-coatedcathetersersus nocoating

Reattime ultrasound guidancersus no ultrasound/erification of
placement

Manometryversus directpressureneasuremer(ia pressure
transducer)

Continuouselectrocardiogram

Fluoroscopy

Venoushloodgas

Transesophageathocardiography Chest

radiography

Management of Trauma or Injury Arising from Central Venous
Catheterization

Not removingversus removingcentralvenouscatheteron evidenceof
arterialpuncture.
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For the literature review, potentially relevant clinical studies were0.70,Var (Sav) 0.016;(3) linkageassignmentSav 0.94,Var (Sav)
identified via electronicand manualsearcheof the literature. The0.002;(4) literaturedatabaseénclusion, Sav 0.65, Var (Sav) 0.034.
electronicand manual searchescovereda 44-yr period from 1968Thesevaluesrepreseninoderateo highlevelsof agreement.
through 2011. More than 2,000 citations were initially identified,

yielding a total of 671 nonoverlappingarticlesthat addressedopics

relatedto the evidencelinkages. After review of the articles, 383Consensugasobtainedrom multiplesourcesincluding(1) sur vey
studies did not provide direct evidence,and were subsequentlppinion from consultantswho were selected based on their
eliminated. A total of 288 articles containeddirect linkagerelatedknowledgeor expertisein central venousaccess(2) surveyopinions
evidenceA completebibliographyusedto developtheseGuide lines,solicited from active membersof the ASA and SPA, (3) testimony
organizedby section,is availableas SupplementabDigital Content2, from attendee®f publicly-held openforumsat two nationalanes
http://links.lww.com/ALN/A784. thesiameetngs,(4) Internetcommentaryand(5) taskforceopin- ion
Initially, eachpertiner outcomereportedn astudywasclasst fied asandinterpretationThesurveyrateof returnwas41.0%(n 55 of134)
supportinganevidencdinkage refutingalinkage,or equiv ocal. Thefor the consultantgtable 2), 530surveyswerereceivedfrom active
resultswere then summarizedo obtain a directionalassessmerfor ASA membergtable3), and251 surveyswerereceivedirom active
each evidence linkage before conducting formal metaanalysesSPAmembergtable4).

Literature pertaining to five evidence linkages con tained enoughAn additionalsurveywassentto the expertconsultantaskingthem
studies with well-defined experimental designs and statisticalto indicate which, if any, of the evidencelinkageswould change
informationsufficientfor metaanalysegtablel). Theselinkagesweretheir clinical practicesf the Guidelineswereinstituted.The rate of
(1) antimicrobialcatheters(2) silver sulfadiazinecathéer coatings(3) return was 16% (n 22 of 134). The percentageof respond ing
chlorhexidineand silver sulfadiazinecathetercoatings,(4) changingaconsultantexpectinghochangeassociatewith eachinkagewereas
catheteoverawire versus anewsite,and follows: (1) availability of a standardizecquipmentset  91.8%,(2)
(5)ultrasoundyuidancdor venipuncture. useof atrainedassistant83.7%,(3) useof a checklistor protocolfor
Generalvariancebasedeffectsize estimatesor combinedprob- ability placementand maintenance75.5%, (4) useof bundles thatincludea
testswere obtainedfor continuousoutcomemeasuresand Mantel checklist or protocol 87.8%, (5) intravenousantibiotic prophylaxis
Haenszeloddsratios were obtained for dichotomousout come93.9%,(6) aseptigreparatior(e.g., handwashingcaps, masks)98.0%,
measures.wocombinedgrobabilitytestsvereemployedasfollows: (1) (8) skinpreparation98.0%,9) selectiorof cath eterswith antibiotic or
the Fisher combined test, producing chi-square values based onantisepticcoatings/impregnation 89.8%,

logarithmic transformationsof the reported P values from the(10) selectionof catheterinsertion site for preventionof infection
independenstudies,and (2) the Stouffer combinedtest, pro- viding 100%, (11) catheter fixation methods 89.8%, (12) insertion site
weightedrepresentatioof thestudiedyweightingeachof the standardiressings 100%, (13) catheter maintenance 100%, (14) aseptic
normal deviatesby the size of the sample.An odds ratio procedurdechniquesusing an existing central line for injection or aspiration
basedon the MantetHaenszemethodfor combin ing study results95.9%, (15) selectionof catheterinsertion site for preventionof me-
using?2 x 2 tableswasusedwith outcomefre- quencynformation An chanicaltraumaor injury 100%, (16) Trendelenburguersus supine
acceptablsignificancdevelwasse@atP< patientpositioningfor neckor chestverousaccessl00%, (17) needle
0.01 (onetailed). Testsfor heterogeneityf theindependenstud iesinsertion and catheterplacement  100%, (18) guidance of needle,
were conductedto assure consistencyamong the study results wire,andcatheteplacement89.8%,(19)verificationof needlguncture
DerSimonianLaird randomeffects odds ratios were obtainedwhenandplacement 98.0%(20)managemerftraumaorinjury  100%.
significant heterogeneitywas found (P < 0.01). To control for Fifty-severpercenoftherespondentsdicatedthattheGuide lines
potential publishing bias, a “fail -safen " value was calculated. No would haveno effecton the amountof time spenton atypical case,
searchor unpublishedtudiesvasconductedandnoreliability testsfor and 43% indicatedthat therewould be an increaseof the amount
locating researchresults were done. To be acceptedas significantof time spenton a typical casewith the implementationof these
findings, MantetHaenszebddsratiosmustagreewith combinedtestGuidelines. Seventyfour percentindicatedthat new equip ment,
resultswheneverboth types of dataare assessedn the absencef supplies, or training would not be neededto implement the
MantetHaenszel oddsratios, findings from both the Fisher andGuidelines,and 78% indicatedthat implementationof the Guide
weighted Stouffer combinedtestsmust agreewith each otherto belineswouldnotrequirechange practicehatwouldaffectcosts.
acceptablassignificant.

Interobserver agreementamong Task Force members and two

methodologist was establishedby interrater reliability testing.Evidencefor theseGuidelineswas formally collected from multiple
Agreementevelsusingakappa(K) statisticfor two-rateragreemenpairssources,including randomizedcontrolled trials, observationalliter-
wereasfollows: (1) type of studydesign,K 0.70-1.00I; (2) type of ature,surveysof expertconsultantsandrandomlyselectedsamplesof
analysisK 0.60-0.84;(3) evidencdinkageassignmentK 0.9 ASA andSPAmembersThisinformationis summarizedn table 5,
1.00;and(4)literatureinclusionfor database&l 0.65- with abriefdescriptiorofeachcorrespondingecommendation.

1.00. Threerater chancecorrected agreementvalues were (1) study

designSav 0.80,vVar(Sav) 0.006;(2)typeofanalysisSav
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Table 1. Meta-analysis Summary

Heterogeneity

Weighted -
Evidence Linkages Fisher Chi- P Stouffer P  Effect Odds Confidence P Effect
9 square Value Zc Value Size Ratio Interval Values Size

Antibiofic-Coated catheters
VS. no coating
Catheter colonization 5 0.35 0.23-0.55 ns
Silver sulfadiazine catheter
coating vs. no coating
Catheter-related 5 0.70 0.45-1.10 ns
bloodstream infection
Chlorhexidine + silver
sulfadiazine catheter
coating vs. no coating
Catheter colonization 12 0.
Catheter-related 12 0.70
bloodstream infection Changing a
catheter over
a wire vs. a new site
Catheter colonization 5 1.18 0.66-2.09 ns
Real-time ultrasound
guidance vs. no

ultrasound*

0.34-0.54 ns
0.47-1.03 ns

Successtul Insertion/ 11 7.157T 1.33-18.27 0.005
cannulation

First attempt success 5 3.24 1.93-5.45 ns
Time to insertion 6 70.67 0.001 -7.15 0.001 -0.23 ns ns
Arterial puncture 10 0.24 0.15-0.38 ns

* Findings represent studies addressing internal jugular access. T Random-effects odds ratio.
ns P >0.01.

Table 2. Consultant Survey Responses*

Percent Responding to Each Item

Strongly

N Agree Agree Equivocal Disagree Strongly

Disaqree
=5

I. Resource preparation
1. Central venous catheterization should be 54 92.6* 1.4 0.0 0.0 0.0
performed in a location that permits the use of
aseptic techniques

2. A standardized equipment set should be 55 78.2* 16.4 54 0.0 0.0
available for central venous access

3. A trained assistant should be present during 54 33.3 29.6* 16.7 18.4 1.9
placement of a central venous catheter

4. A checklist or protocol should be used for the 54 59.3* 20.4 93 93 1.8
placement and maintenance of central venous
catheters

Il. Prevention of infectious complications
5. Intravenous antibiotic prophylaxis should not be 55 43.6 32.7* 12.7 7.3 3.6
administered routinely
6. For immunocompromised patients and high-risk 55 23.6 36.4* 27.3 10.9 1.8

neonates, intravenous antibiotic prophylaxis may be

administered on a case-by-case basis
7. The practitioner should use the following aseptic

techniques in preparation for the placement of

central venous catheters (check all that apply) 55  Percentage
Hand washing 100.0
Sterile full-body drapes 87.3
Sterile gowns 100.0
Gloves 100.0
Caps 100.0
Masks covering both mouth and nose 100.0

(continued)
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Table 2. Continued

Practice Guidelines

Percent Responding to Each Item

Strongly
Agree

Agree Equivocal

Strongly

Disagree Disagree

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Chlorhexidine with alcohol should be used for
skin preparation

Catheters coated with antibiotics or a
combination of chlorhexidine and silver
sulfadiazine may be used in selected patients
based on infectious risk, cost, and anticipated
duration of catheter use

Please indicate your preferred central venous
catheter insertion site to minimize catheter-
related risk of infection (check one)

Internal jugular

Subclavian

Femoral

No preference

Femoral catheterization should be avoided when
possible to minimize the risk of infection

An insertion site should be selected that is not
contaminated or potentially contaminated (e.g.,
burned or infected skin, inguinal area, adjacent
to tracheostomy or open surgical wound)
Please indicate your preferred catheter fixation
technique to minimize catheter-related risk of
infection (check one)

Sutures

Staples

Tape

No preference

Transparent bio-occlusive dressings should be
used to protect the site of central venous
catheter insertion from infection

Dressings containing chlorhexidine may be used
to reduce the risk of catheter-related infection
The duration of catheterization should be based
on clinical need

The clinical need for keeping a catheter in place
should be assessed daily

Catheters should be promptly removed when
deemed no longer clinically necessary

The catheter site should be inspected daily for
signs of infection

The catheter should be changed or removed
when infection is suspected

When catheter-related infection is suspected,
replacing the catheter using a new insertion site
is preferable to changing the catheter over a
guidewire

Catheter access ports should be wiped with an
appropriate antiseptic before each access
Needleless catheter access ports may be used
on a case-by-case basis

Central venous catheter stopcocks should be
capped when not in use

55

55

55

54

53

54

55

55

55

53

54

54

55

55

55

55

54

72.7* 273 0.0

38.2 45.5* 16.3

Percentage
41.8

53.7* 3.7

245 7.8

Percentage
70.4
3.7
55
20.4

52.7* 41.8 3.6

20.0 34.6* 454

61.8* 309 0.0
90.6* 9.4 0.0
88.9* 111 0.0
88.9* 111 0.0
74.6* 200 3.6
70.9* 273 18
69.1* 218 73

30.9 47.3* 127

81.5* 185 0.0

0.0 0.0

0.0 0.0

3.7 19

0.0 0.0

1.8 0.0

0.0 0.0
7.3 0.0
0.0 0.0
0.0 0.0
0.0 0.0
1.8 0.0

0.0 0.0

1.8 0.0
36 55
0.0 0.0

(continued)
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Table 2. Continued

Percent Responding to Each Item

Strongly

N

Agree Agree

Strongly

Equivocal Disagree Disagree

Ill. Prevention of mechanical trauma or injury

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Please indicate your preferred central venous
catheter insertion site to minimize catheter
cannulation-related risk of injury or trauma
(check one)

Internal jugular

Subclavian

Femoral

No preference

Please indicate your preferred central venous
catheter insertion site to minimize catheter-
related risk of thromboembolic injury or trauma
(check one)

Internal jugular

Subclavian

Femoral

No preference

When clinically appropriate and feasible, central
venous access in the neck or chest should be
performed in the Trendelenburg position
Selection of catheter type (i.e., gauge, length,
number of lumens) and composition (e.g.,
polyurethane, Teflon) should be based on the
clinical situation and skill/lexperience of the
operator

Selection of a modified Seldinger technique vs.
a Seldinger technique should be based on the
clinical situation and the skill/experience of the
operator

The number of insertion attempts should be
based on clinical judgment

The decision to place two catheters in a single
vein should be made on a case-by-case basis
Ultrasound imaging (i.e., static) should be used
in elective situations for pre-puncture
identification of anatomy and vessel localization
when the internal jugular vein is selected for
cannulation

Ultrasound imaging (i.e., static) should be used in
elective situations for pre-puncture identification of
anatomy and vessel localization when the subclavian
vein is selected for cannulation

Ultrasound imaging (i.e., static) should be used
in elective situations for pre-puncture
identification of anatomy and vessel localization
when the femoral vein is selected for
cannulation

When available, real-time ultrasound should be
used for guidance during venous access when
the internal jugular vein is selected for
cannulation

When available, real-time ultrasound should be
used for guidance during venous access when
the subclavian vein is selected for cannulation

55

55

54

55

55

55

55

53

55

55

54

53

Percentage
81.8

9.1

3.6

5.6
Percentage
76.4

7.3

0.0
16.3
51.9* 33.3
49.1 38.2*
36.4 49.1*
45.5 32.7*
55.6* 40.0
49.1 26.4*
12.7 18.2
18.2 32.7*
44 .4 33.3*
11.3 17.0

9.6

9.1

54

3.6

3.6

11.3

32.7*

21.8

13.0

37.7*

5.6

3.6

7.3

16.4

1.8

9.4

255

23.6

9.3

28.3

0.0

0.0

1.8

1.8

0.0

3.8

10.9

3.6

0.0

5.7

(continued)
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Table 2. Continued

Percent Responding to Each Item

Strongly Strongly
N Agree Agree Equivocal Disagree Disagree
37. When available, real-time ultrasound should be 54 14.8 35.2* 33.3 14.8 1.9

used for guidance during venous access when
the femoral vein is selected for cannulation
38. Before insertion of a dilator or large bore 54  57.4* 25.9 7.4 9.3 0.0
catheter over a wire, venous access should be
confirmed for the catheter or thin-wall needle
that accesses the vein
39. Before insertion of a dilator or large bore 55 29.1 29.1* 255 12.7 3.6
catheter over a wire, venous access should be
confirmed for the wire that subsequently resides
in the vein after traveling through a catheter or
thin-wall needle

40. When feasible, both the location of the catheter 55 254 38.2* 18.2 15.6 3.6
or thin-wall needle and wire should be
confirmed

41. A chest radiograph should be performed to 55 30.9 41.8* 9.1 145 3.6

confirm the location of the catheter tip as soon
after catheterization as clinically appropriate
42. For central venous catheters placed in the 55 47.3 50.9* 0.0 1.8 0.0
operating room, a confirmatory chest radiograph
may be performed in the early postoperative
period
43. If a chest radiograph will be deferred to the 55 56.4* 30.9 5.4 7.3 0.0
postoperative period, pressure/waveform
analysis, blood gas analysis, ultrasound or
fluoroscopy should be used to confirm venous
positioning of the catheter before use
IV. Management of arterial trauma or injury arising
from central venous
44. When unintended cannulation of an arterial 55 45.4 36.4* 7.3 9.1 1.8
vessel with a large bore catheter occurs, the catheter
should be left in place and a general or vascular surgeon
should be consulted

*N  number of consultants who responded to each item. An asterisk next to a percentage score indicates the median.
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Table 3. ASA Member Survey Responses*

Percent Responding to Each Item

Strongly Strongly
N Agree Agree Equivocal Disagree Disagree
|. Resource preparation
1. Central venous catheterization should be 529 78.1* 19.1 21 038 0.0
performed in a location that permits the
use of aseptic techniques
2. A standardized equipment set should be 530 64.5* 30.0 42 0.9 0.4
available for central venous access
3. Atrained assistant should be present during 526 24.1 35.6* 24.0 13.1 3.2
placement of a central venous catheter
4. A checklist or protocol should be used for 528 35.6 37.5*% 16.3 8.9 1.7
The placement and maintenance of central
venous catheters
Il. Prevention of infectious complications
5. Intravenous antibiotic prophylaxis should 526 29.7 44 .5* 16.9 7.0 1.9
not be administered routinely
6. For immunocompromised patients and 523 25.0 54.1* 15.9 4.2 0.8
high-risk neonates, intravenous antibiotic
prophylaxis may be administered on a
case-by-case basis
7. The practitioner should use the following
aseptic techniques in preparation for the
placement of central venous catheters
(check all that apply) 524 Percentage
Hand washing 96.0
Sterile full-body drapes 73.8
Sterile gowns 87.8
Gloves 100.0
Caps 94.7
Masks covering both mouth and nose 98.1
8. Chlorhexidine with alcohol should be used 522 57.3* 34.1 78 0.8 0.0
for skin preparation
9. Catheters coated with antibiotics or a 526 24.3 54.8* 19.2 1.7 0.0
combination of chlorhexidine and silver
sulfadiazine may be used in selected
patients based on infectious risk, cost,
and anticipated duration of catheter use
10. Please indicate your preferred central venous
catheter insertion site to minimize catheter-
related risk of infection (check one) 524 Percentage
Internal jugular 51.3
Subclavian 44.3
Femoral 0.0
No preference 4.4
11. Femoral catheterization should be avoided 525 33.9 49.7* 93 47 2.3
when possible to minimize the risk of
infection
12. An insertion site should be selected that is 523 58.9* 37.9 25 0.7 0.0

not contaminated or potentially
contaminated (e.g., burned or infected
skin, inguinal area, adjacent to
tracheostomy or open surgical wound)

(continued)
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Practice Guidelines

Percent Responding to Each Item

Strongly
Agree

Agree

Equivocal

Disagree

Strongly
Disagree

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Please indicate your preferred catheter
fixation technique to minimize catheter-
related risk of infection (check one)
Sutures

Staples

Tape

No preference

Transparent bio-occlusive dressings
should be used to protect the site of
central venous catheter insertion from
infection

Dressings containing chlorhexidine may be
used to reduce the risk of catheter-related
infection

The duration of catheterization should be
based on clinical need

The clinical need for keeping a catheter in
place should be assessed daily

Catheters should be promptly removed
when deemed no longer clinically
necessary

The catheter site should be inspected
daily for signs of infection

The catheter should be changed or
removed when infection is suspected
When catheter-related infection is
suspected, replacing the catheter using a
new insertion site is preferable to
changing the catheter over a guidewire
Catheter access ports should be wiped
with an appropriate antiseptic before each
access

Needleless catheter access ports may be
used on a case-by-case basis

Central venous catheter stopcocks should
be capped when not in use

Ill. Prevention of mechanical trauma or injury

25.

26.

Please indicate your preferred central
venous catheter insertion site to minimize
catheter cannulation-related risk of injury
or trauma (check one)

Internal jugular
Subclavian
Femoral
No preference

Please indicate your preferred central
venous catheter insertion site to minimize
catheter-related risk of thromboembolic

injury or trauma (check one)
Internal jugular

Subclavian

Femoral

No preference

524

522

525

523

523

521

521

524

525

522

522

527

525

525

Percentage
80.2
5.7
3.6
10.5
46.9

18.7

49.5
65.8*

78.7*

79.1*
72.7*

64.8*

64.6*

33.9

70.6*

Percentage
79.4

10.7

2.7

7.2

Percentage

67.6
12.8

1.9
17.7

44 .4*

37.9*

44.5*

32.5

20.9

19.6

24.4

30.7

31.0

51.3*

26.2

6.5

41.3

3.1

13

0.4

11

2.5

3.8

3.4

12.3

2.6

13

1.9

2.5

0.4

0.0

0.2

0.2

0.8

1.0

1.7

0.6

0.8

0.2

0.4

0.0

0.0

0.0

0.2

0.0

0.0

0.8

0.0

(continued)
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Table 3. Continued

Percent Responding to Each Item

Strongly
Agree

Agree

Equivocal

Disagree

Strongly
Disagree

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

When clinically appropriate and feasible,
central venous access in the neck or

chest should be performed in the
Trendelenburg position

Selection of catheter type (i.e., gauge,
length, number of lumens) and
composition (e.g., polyurethane, Teflon)
should be based on the clinical situation
and skill’lexperience of the operator
Selection of a modified Seldinger
technique vs. a Seldinger technique
should be based on the clinical situation
and the skill/experience of the operator
The number of insertion attempts should
be based on clinical judgment

The decision to place two catheters in a
single vein should be made on a case-by-
case basis

Ultrasound imaging (i.e., static) should be

used in elective situations for pre-puncture

identification of anatomy and vessel
localization when the internal jugular vein
is selected for cannulation

Ultrasound imaging (i.e., static) should be

used in elective situations for pre-puncture

identification of anatomy and vessel
localization when the subclavian vein is
selected for cannulation

Ultrasound imaging (i.e., static) should be

used in elective situations for pre-puncture

identification of anatomy and vessel
localization when the femoral vein is
selected for cannulation

When available, real time ultrasound
should be used for guidance during
venous access when the internal jugular
vein is selected for cannulation

When available, real time ultrasound
should be used for guidance during

venous access when the subclavian vein is

selected for cannulation

When available, real-time ultrasound
should be used for guidance during
venous access when the femoral vein is
selected for cannulation

Before insertion of a dilator or large bore
catheter over a wire, venous access
should be confirmed for the catheter or
thin-wall needle that accesses the vein
Before insertion of a dilator or large bore
catheter over a wire, venous access should
be confirmed for the wire that subsequently
resides in the vein after traveling through a
catheter or thin-wall needle

528

530

531

528

527

526

528

527

525

530

528

524

524

57.0*

52.1*

47.8

47.3

45.9

28.9

9.7

11.9

24.0

8.1

135

52.9*

24.0

37.7

38.1

36.9*

43.6*

36.2*

25.1*

14.2

29.8

24.2

13.4

23.5

32.1

25.4

3.0

6.2

9.8

4.2

121

21.3

41.5%

30.6*

23.2*

42.1*

31.4*

8.4

25.6*

1.9

3.4

4.7

3.8

4.4

18.8

26.5

21.4

215

27.9

25.0

6.3

22.9

0.4

0.0

0.8

11

13

5.9

8.1

6.3

7.1

8.5

6.6

0.4

2.1
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Practice Guidelines

Percent Responding to Each Item

Strongly
Agree

Agree

Equivocal

Disagree

Strongly
Disagree

40.

41.

42.

43.

When feasible, both the location of the
catheter or thin-wall needle and wire

should be confirmed

A chest radiograph should be performed
to confirm the location of the catheter tip
as soon following catheterization as
clinically appropriate

For central venous catheters placed in the
operating room, a confirmatory chest
radiograph may be performed in the early
postoperative period

If a chest radiograph will be deferred to
the postoperative period,

pressure/waveform analysis, blood gas
analysis, ultrasound or fluoroscopy should
be used to confirm venous positioning of
the catheter before use

IV. Management of arterial trauma or injury

arising from central venous

44. When unintended cannulation of an

arterial vessel with a large bore catheter occurs, the
catheter should be left in place and a general or
vascular surgeon should be consulted

526

525

524

527

526

23.8

39.8

46.8

33.0

28.5

32.5*

45.5*

48.1*

35.3*

35.6*

22.1

7.1

2.5

12.7

16.3

19.4

7.0

1.9

16.7

17.9

2.3

0.6

0.8

2.3

1.7

* Number of ASA members who responded to each item. An asterisk next to a percentage score indicates the median.
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Table 4. SPA Member Survey Responses*

Percent Responding to Each Item

N

Strongly
Agree

Agree

Equivocal

Disagree

Strongly
Disagree

1. A chlorhexidine-containing solution should
be used for skin preparation in neonatest

2. A chlorhexidine-containing solution should
be used for skin preparation in infantst

3. A chlorhexidine-containing solution should
be used for skin preparation in children§

4. Dressings containing chlorhexidine may be
used in neonates

5. Dressings containing chlorhexidine may be
used in infants

6. Dressings containing chlorhexidine may be
used in children

7. When unintended cannulation of an arterial
vessel with a large bore catheter occurs in
neonates (check one)
The catheter should be left in place®
The catheter may be nonsurgically

removed|

8. When unintended cannulation of an arterial
vessel with a large-bore catheter occurs in
infants (check one)

The catheter should be left in place
The catheter may be nonsurgically

removed

9. When unintended cannulation of an arterial
vessel with a large bore catheter occurs in
children (check one)

The catheter should be left in place
The catheter may be nonsurgically

removed

250

248

249

243

249

249

244

249

244

17.2

46.0

62.7*

Percentage

Percentage
43.8
56.2

Percentage
30.0
70.0

7.0

22.5

38.6

54.9
45.1

26.0

40.3*

30.9

14.0

36.6*

35.3*

31.6*

11.3

5.2

52.2*

35.3

245

17.2

2.4

1.2

20.2

4.8

1.2

8.0

0.0

0.0

6.6

0.8

0.4

* Number of SPA members who responded to each item. An asterisk beside a percentage score indicates the median response.

T Younger than 44 gestational weeks. ¥ Younger than 2 yr. § 2-16 yr of age. | The complete wording of the response category is:
catheter should be left in place and a general surgeon, vascular surgeon, or interventional radiologist should be immediately consulted
before deciding on whether to remove the catheter, either surgically or nonsurgically. # The complete wording of the

category is: The catheter may be nonsurgically removed without consulting a general surgeon, vascular surgeon, or

radiologist.
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Table 5. Evidence Summary*

Evidence Consultant ASA Member SPA Member Guideline
Interventions Category* Survey? Survey? Survey? Recommendation
|. Resource preparation
Catheterization in environment D Strongly agree Strongly agree Should be performed

that permits use of aseptic techniques
Standardized equipment set D Strongly agree Strongly agree Should be available
An assistant D Agree (trained) Agree (trained) Should be used
A checklist or protocol B2® Strongly agree Agree Should be used

IIl. Prevention of infectious
complications
Intravenous antibiotic
prophylaxis
Prophylactic intravenous antibiotics D Agree Agree Should not be routinely
should not be administered routinely administered
Prophylactic intravenous antibiotics
should be administered to
immunocompromised patients and A2* Agree Agree Administer on a case-by-
high- risk neonates case basis

Aseptic techniques and
barrier precautions:
Maximal barrier vs. gloves and small
drape only
"Bundled" elements: hand-
washing, sterile full body drapes,
sterile, gloves, caps, and masks Cc25¢
Specific activities:

B23
Hand washing D 100% agreement  96% agreement Use
Sterile full-body drape D 87% agreement  74% agreement Use
Sterile gown D 100% agreement  88% agreement Use
Sterile gloves D 100% agreement 100% agreement Use
Caps D 100% agreement  95% agreement Use
Masks covering both mouth and D 100% agreement  98% agreement Use
nose
Skin preparation:
Solutions containing chlorhexidine:
Chlorhexidine with alcohol (patient
age not specified) D Strongly agree Strongly agree Should be used for adults,
Antiseptic solutions containing infants and children
chlorhexidine for:
Neonates D Equivocal Should be based on clinical
judgment and Institutional protocol
Infants D Agree Should be used
Children D Strongly agree Should be used

Solutions containing alcohol:
Chlorhexidine without alcohol vs.
povidone-iodine without alcohol
Chlorhexidine with

alcohol vs. Povidone-iodine with
alcohol

Skin preparation solutions with vs. D
without alcohol:

Chlorhexidine D

c257

(continued)
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Table 5. Continued

Interventions

Povidone-iodine

Antibiotic-coated

Evidence Category* Consultant Survey? ASA Member SPA Member Guideline Recommendation
Survey?
A3%/C28

Skin preparation solutions Use unless contraindicated
containing alcohol
Catheters containing
antimicrobial agents:

A1° Agree (selected Agree (selected Should be used for selected

pts) pts) patients

catheters
Silver-impregnated catheters

coated catheters

Selection of catheter
insertion site:
Internal jugular vs.
subclavian

Subclavian vs. femoral
femoral)

Catheter fixation:

Risk of catheter-related infections
with suture, staple, tape

Catheter insertion site

dressings:

Transparent bio-occlusive
Chlorhexidine sponge dressings
(patient age not specified)
Chlorhexidine-

impregnated transparent
dressings for neonates
Chlorhexidine sponge dressings
For neonates

judgment and institutional protocol
For infants

For children

Silver-impregnated

transparent dressings

Catheter maintenance:

Duration of catheterization related to
higher colonization/infection rates
Duration of catheterization should be
based on clinical need

Specific time intervals between
insertion site inspections

Catheter change interval 3-days vs.
7-days

Daily assessment of clinical need for
continuing catheterization

C2%%/C3%*
subclavian site

c1’/c2°
Chlorhexidine and silver sulfadiazine A1%/B3°/C1?

pts)

Majority prefer

Agree (selected Agree (selected
pts)

Majority prefer
internal jugular
site

A3®/C2* Agree (avoid Agree (avoid
femoral)
D Majority prefer Majority prefer
suture  suture
D Strongly agree Strongly agree
c2%® Agree Agree
contraindicated
A310
judgment and institutional protocol
c2®
B24°
Strongly agree Agree

on clinical need

D
c2®

Strongly agree
catheter in place should be assessed daily

41

Strongly agree

No recommendation
Should be used for selected
patients

Site selection should be based on
clinical need to minimize risk of
catheter- related infection

Site selection should be based on
clinical need. In adults, upper body
site should be considered to
minimize risk of infection

Should be determined on alocal or
institutional basis

Should be used
May be used unless

Should be based on clinical

Equivocal Should be based on clinical
Agree May be used, unless
contraindicated
Agree May be used, unless

contraindicated
No recommendation

Duration should be based

Clinical need for keeping

(continued)



Table 5. Continued

Practice Guidelines

Interventions

Evidence Consultant
Category* Survey?

ASA Member
Survey?

SPA Member
Survey?

Guideline
Recommendation

Conduct daily catheter
site inspections

Change or remove
catheter when
infection is
suspected

When catheter-related
infection is
suspected, replace
catheter using new
insertion site vs.
catheter change

over a guidewire
Promptly remove catheter
when deemed no
longer clinically
necessary

Aseptic techniques using an existing

central venous catheter:
Wipe port with an

appropriate antiseptic before access
Cap stopcocks or access ports when

not in use

Needleless catheter

connectors/access ports vs. standard

caps

Needleless catheter connectors/ports  A2'Y/C22

vs. standard caps

Ill. Prevention of mechanical

trauma or injury
Selection of catheter
insertion site:
Internal jugular vs.
subclavian
Subclavian vs. femoral
Preferred catheter
insertion site

Positioning the patient for
needle insertion and catheter
placement:

Trendelenburg vs. normal supine

Strongly agree

Strongly agree

c15 Strongly agree
(Suspected
infection)

Strongly agree

D Strongly agree

Strongly agree

Strongly agree

Strongly agree
(Suspected
infection)

Strongly agree

Strongly agree

should be wiped with an appropriate antiseptic before each access

Strongly agree

(case-by case basis)

C213,14,15,16/c317
A312
Majority prefer internal Majority prefer
jugular internal jugular
B2'® Strongly agree Strongly agree

Agree

Strongly agree
stopcocks or access ports should be capped when not in use

Agree (case-by
case
basis)

Catheter insertion site
should be inspected
daily for signs of
infection

Catheter should be
changed or removed
when Catheter insertion
site infection is
suspected

When catheter-related
infection is suspected,
replacing the catheter
using a new insertion site
is preferred

Promptly remove catheter
when deemed no longer
clinically necessary

Catheter access ports

Central venous catheter

Needless catheter access ports
may be used on a case-by-case
basis

Insertion site selection should be
based on clinical need and
practitioner judgment, experience and
skill. In adults, selection of an upper
body insertion site should be
considered to minimize the risk of
thromboembolic injury or trauma

When clinically appropriate

and feasible, central venous access in the neck or chest should be performed with the patient in the Trendelenburg position

(continued)
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Table 5. Continued

Interventions

Evidence Category* Consultant Survey? ASA Member SPA Member Guideline Recommendation

Survey? Survey?

Needle insertion, wire and
catheter placement:
Selection of catheter size and type

Large-bore catheters associated with
unintentional arterial cannulation
Modified Seldinger vs.

Seldinger technique

Limiting the number of insertion
attempts

Introducing two catheters in the
same central vein

Guidance of needle

placement in elective situations:
Static ultrasound for preprocedural
vessel localization vs. landmark
approach:

Internal jugular vein access

Subclavian vein access
Femoral vein access

Real-time ultrasound for guiding
needle vs. landmark approach:
Internal jugular vein access

Subclavian vein access

Femoral vein access

Strongly agree Strongly agree Should be based on the
clinical situation and the skill and experience of the practitioner; selection of the smallest size catheter appropriate
for the clinical situation should be considered

B3 Select the smallest size

catheter appropriate for the clinical situation

D Agree Agree Should be based on the
clinical situation and the skill and experience of the operator; the decision to use a catheter-over-the- needle
(modified Seldinger) technique or a thin-wall needle (Seldinger) technique should be based at least in part on the
method used to confirm that the wire resides in the vein before a dilator or large-bore catheter is threaded

D Agree Agree Should be based on clinical
judgment
B22%/C3%31° Strongly agree Agree (case-by- Should be decided on a case-by-
(case-by-case) case) case basis
A3%/C2%? Agree (elective Use
Agree situations)
(elective situations)
Cc222 Equivocal (elective May be used
Equivocal (elective situations) situations)
D Equivocal (elective
Agree (elective situations) situations) May be used
A113212223| A 024 Agree Equivocal (when Use
(whenavailable) available)
A2%4[p31315.16.23 Equivocal Equivocal (when May be used May be used
(whenavailable) available)
A3#24 Equivocal (when
Agree (whenavailable) available)

(continued)
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Table 5. Continued

Practice Guidelines

Evidence Consultant ASA Member SPA Member Guideline
Interventions Category* Survey? Survey? Survey? Recommendation

Verification of venous access:

Confirm that catheter or thin-wall

needle is in a vein Strongly agree Strongly agree Confirm venous access

after insertion of catheter that went over the needle or a thin-wall needle

Ultrasound D An identified method

Manometry B213 An identified method

Pressure waveform analysis D An identified method

Venous blood gas D An identified method

Absence of pulsatility, blood color D Should not be relied upon

to confirm venous access (based on Task Force opinion)
Agree Equivocal When using the thin-wall

Confirm venous residence of the wire needle technique, confirm venous residence of the wire after the wire is threaded

Ultrasound B2% An identified method

Transesophageal ultrasound B3® An identified method

Continuous

electrocardiography D An identified method (based
on Task Force opinion)

Fluoroscopy D An identified method (based
on Task Force opinion)

Confirm both the location of the Agree (whenfeasible)  Agree (when Confirm if there is any uncertainty

catheter or thin-wall needle and wire feasible) that the catheter or wire resides in

Verification of catheter the vein

placement:

Confirmation of final position of tip of

catheter

Fluoroscopy

Chest radiograph
Continuous
electrocardiography
Unintended cannulation of

an arterial vessel with a large bore

catheter:

Leave catheter in place (patient

age not specified)

For neonates

For infants

Confirm the final position of the catheter
tip as soon as clinically appropriate
(based on Task Force opinion)

B22° Strongly agree Agree An identified method

B2 Agree Agree An identified method
A2% An identified method
B3% Agree Agree For adults, the catheter

should be left in place and a general surgeon, a vascular surgeon, or an interventional radiologist should be
immediately consulted
Majority prefer Should be based on clinical judgment
leaving in place Should be based on clinical judgment
Majority prefer
nonsurgical removal (continued)
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Table 5. Continued

Evidence Consultant ASA Member SPA Member Guideline
Interventions Category* Survey? Survey? Survey? Recommendation
For children Majority prefer ~ Should be based on clinical

Nonsurgical removal judgment

* Categories of evidence for literature: Category A: Supportive Literature. Randomized controlled trials report statistically significant (P <
0.01) differences between clinical interventions for a specified clinical outcome. Level 1: The literature contains multiple randomized
controlled trials, and aggregated findings are supported by meta-analysis. T Level 2: The literature contains multiple randomized
controlled trials, but the number of studies is insufficient to conduct a viable meta-analysis for the purpose of these Guidelines. Level
3: The literature contains a single randomized controlled trial. Category B: Suggestive Literature. Information from observational studies
permits inference of beneficial or harmful relationships among clinical interventions and clinical outcomes. Level 1: The literature contains
observational comparisons (e.g., cohort, case-control research designs) of clinical interventions or conditions and indicates statistically
significant differences between clinical interventions for a specified clinical outcome. Level 2: The literature contains noncomparative
observational studies with associative (e.g., relative risk, correlation) or descriptive statistics. Level 3: The literature contains case reports.
Category C: Equivocal Literature. The literature cannot determine whether there are beneficial or harmful relationships among clinical
interventions and clinical outcomes. Level 1: Meta-analysis did not find significant differences (P > 0.01) among groups or conditions.
Level 2: The number of studies is insufficient to conduct meta-analysis, and (1) randomized controlled trials have not found significant
differences among groups or conditions or (2) randomized controlled trials report inconsistent findings. Level 3: Observational studies report
inconsistent findings or do not permit inference of beneficial or harmful relationships. Category D: Insufficient Evidence from Literature.
The lack of scientific evidence in the literature is described by the following terms. Inadequate: The available literature cannot be used to
assess relationships among clinical interventions and clinical outcomes. The literature either does not meet the criteria for content as
defined in the “Focus” of the Guidelines or does not permit a clear interpretation of findings due to methodological concerns (e.g., confounding
in study design or implementation). Silent: No identified studies address the specified relationships among interventions and outcomes. *
All meta-analyses are conducted by the ASA methodology group. Meta-analyses from other sources are reviewed but not included as
evidence in this document. 2 Survey data recorded on a 5-point scale: strongly agree - agree - equivocal - disagree - strongly disagree;
reported findings represent the median survey response. ® Catheter-related bloodstream infection. * Catheter-related infection and
sepsis. ° Catheter colonization. ¢ Catheter-related septice- mia. 7 Catheter-related bacteremia. ® Catheter-related infection and clinical
signs of infection. ° Anaphylactic shock. *° Localized contact dermatitis. ** Microbial contamination of stopcock entry ports. > Thrombotic
complications. * Arterial puncture. ** Deep vein thrombosis. * Hematoma. ® Successful venipuncture. *” Pneumothorax, hemothorax, or
arrhythmia. ® Diameter and cross sectional area of right internal jugular vein for patients older than 6 yr. ° Severe injury (e.g.,
hemorrhage, hematoma, pseudoaneurysm, arteriovenous fistula, arterial dissection, neurologic injury including stroke, and severe or
lethal airway obstruction) may occur. ?° Dysrhythmia. ?* First insertion attempt success rate. ** Overall successful cannulation rate.
Access time. * Number of insertion attempts. 2> Confirmation of venous placement of wire. 2 Identifying the position of the catheter tip. %’
Fewer severe complications in adult patients.
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