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Central venous catheter insertion guidelines
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No. (%) of
healthcare
professionals
Item assessed, answer (n=39)
Hand hygiene performed before insertion
Yes 39 (100)
No 0(0)
Hand antisepsis used
Yes 38 (97.4)
No 1 (2.6)
Maximal sterile barrier precautions used
Yes 34 (87.2)
No 5 (12.8)
Type of skin antisepsis used
2% chlorhexidine gluconate 9 (23.1)
Povidone-iodine 30 (76.9)
Appropriate sterile sheet used
Yes 25 (64.1)
No 14 (35.9)
Contamination during insertion
Yes 5(12.8)
No 34 (87.2)
=] attempt at insertion
Yes 17 (43.6)
No 22 (56.4)
Complication during insertion
Yes 0(0)
No 39 (100)
Hand hygiene performed after insertion
Yes 33 (84.6)
No 6 (15.4)
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Influence of insertion site on central venous catheter colonization and bloodstream infection rates. Do not advance the line until you have hold of the end of the wire Once the central line is in place, remove the wire Aspirate and flush all lumens and re clamp and apply lumen caps Suture the line to allow 4 points of fixation Dress with a clear dressing
so the insertion point can be clearly seen Attach central line to pressure bag to allow CVP monitoring Nursing staff can show you how to do this or will do it for you Run a blood gas to ensure a venous sample Chest x-ray to confirm placement and to check for pneumothorax Clear documentation of date of insertion and monitor for infection Stop
procedure Seek senior help Central lines can have multiple lumens. 1996;82:125-8.CAS PubMed PubMed Central Google Scholar 39.Bodenham AR, Simcock L. 2003;58:388.Article CAS Google Scholar 45.Ryu HG, Bahk JH, Kim JT, Lee JH. 2011;39:S1-34.Article Google Scholar 79.Gowardman JR, Robertson IK, Parkes S, Rickard CM.
2009;28:365-77.Article Google Scholar 16.Troianos CA, Hartman GS, Glas KE, Skubas NJ, Eberhardt RT, Walker JD, Reeves ST, Councils on Intraoperative Echocardiography and Vascular Ultrasound of the American Society of Echocardiography; Society of Cardiovascular Anesthesiologists. How to remove a non-tunnelled central venous catheter.
Central venous catheter-related infection in a prospective and observational study of 2,595 catheters. Dilator-associated complications of central vein catheter insertion: possible mechanisms of injury and suggestions for prevention. Ensure the wire stays in the vein as you do this Use scalpel to make an small incision in the skin (approx 3mm).
2001;286:700-7.Article CAS Google Scholar 83.Timsit JF, Schwebel C, Bouadma L, Geffroy A, Garrouste-Orgeas M, Pease S, Herault MC, Haouache H, Calvino-Gunther S, Gestin B, Armand-Lefevre L, Leflon V, Chaplain C, Benali A, Francais A, Adrie C, Zahar JR, Thuong M, Arrault X, Croize J, Lucet JC, Dressing Study Group. 2009;169:1420-
3.Article Google Scholar 65.Spafford PS, Sinkin RA, Cox C, Reubens L, Powell KR. Tokyo: Lifemedicom; 2013. 283-306.31.JSA monitor’s guidelines for safe anesthesia (in Japanese). Anaesth Intensive Care. 2010;8:91. 2004;32:135-41.Article Google Scholar 76.Rosenthal VD, Udwadia FE, Kumar S, Poojary A, Sankar R, Orellano PW, Durgad S,
Thulasiraman M, Bahirune S, Kumbhar S. Nichishutyuishi (J Jpn Soc Intensive Care Med). 2009;38:707-14.Article CAS Google Scholar 52.Volpicelli G, Elbarbary M, Blaivas M, Lichtenstein DA, Mathis G, Kirkpatrick AW, Melniker L, Gargani L, Noble VE, Via G, Dean A, Tsung JW, Soldati G, Copetti R, Bouhemad B, Reissig A, Agricola E, Rouby ]JJ,
Arbelot C, Liteplo A, Sargsyan A, Silva F, Hoppmann R, Breitkreutz R, Seibel A, Neri L, Storti E, Petrovic T, International Liaison Committee on Lung Ultrasound (ILC-LUS) for International Consensus Conference on Lung Ultrasound (ICC-LUS). At this stage there may be some bleeding so ensure to have some swabs ready Remove the dilator and pass
the central line over the Seldinger wire. Ultrasound-guided central venous catheterization in cancer patients improves the success rate of cannulation and reduces mechanical complications: a prospective observational study of 1,978 consecutive catheterizations. 1991;100:1090-5.Article CAS Google Scholar 87.Casey AL, Burnell S, Whinn H,
Worthington T, Faroqui MH, Elliott TS. The risk of catheter-related bloodstream infection with femoral venous catheters as compared to subclavian and internal jugular venous catheters: a systematic review of the literature and meta-analysis. Thirteen centimetre central venous catheters, lucky for all? 2006;96:335-40.Article CAS Google Scholar
50.Domino KB, Bowdle TA, Posner KL, Spitellie PH, Lee LA, Cheney FW. 175-205.Chapter Google Scholar 40.Eissa NT, Kvetan V. 2011;114:958.Article Google Scholar 78.0’Grady NP, Alexander M, Burns LA, Dellinger EP, Garland J, Heard SO, Lipsett PA, Masur H, Mermel LA, Pearson ML, Raad II, Randolph AG, Rupp ME, Saint S, Healthcare
Infection Control Practices Advisory C. Ultrasonographic investigation of the effect of reverse trendelenburg on the cross-sectional area of the femoral vein. 2010;125:206-13.Article Google Scholar 69.Berenholtz SM, Pronovost PJ], Lipsett PA, Hobson D, Earsing K, Farley JE, Milanovich S, Garrett-Mayer E, Winters BD, Rubin HR, Dorman T, Perl TM.
Eliminating catheter-related bloodstream infections in the intensive care unit. Complications of central venous access. In: AHRQ making health care safer II. 2009;18:73-83.Article Google Scholar Page 2 From: Practical guide for safe central venous catheterization and management 2017Target veinAdvantagesDisadvantagesInternal jugular veinVein
is easy to identifyStrong catheter discomfortLow risk of mechanical complicationsinfrequent thrombus formationPuncturing easy with ultrasound-guided techniquesSubclavian veinLittle catheter discomfortVein is difficult to identifyLow risk of thrombus formationEasy to mistakenly enter the cranial side on right sideHigh risk of pneumothorax and/or
hemopneumothoraxRisk of pinch-off syndromeaUltrasound-guided puncture techniques are difficult for inexperienced practitionersFemoral veinVein is easy to identifyStrong catheter discomfortPuncturing easy with ultrasound-guided techniquesHigh risk of thrombus formationPICCLethal complications unlikelyHigh risk of thrombus formationLow
risk of infectionaPinch-off syndrome occurs when the catheter is inserted through the ligament between the first rib and the clavicle, which causes the catheter to be pinched when the arm is moved, leading to poor infusion and eventually even cutting off the catheter. € PubMed PubMed Central Google Scholar 59.Polderman KH, Girbes AR]. J Jpn
Soc Clin Anesth. Infect Control Hosp Epidemiol. 2014;25:936-47.Article CAS Google Scholar 61.Schulman ], Stricof R, Stevens TP, Horgan M, Gase K, Holzman IR, Koppel RI, Nafday S, Gibbs K, Angert R, Simmonds A, Furdon SA, Saiman L, New York State Regional Perinatal Care Centers. Atlanta: CDC; 2011. Differences in anatomical relationship
between vertebral artery and internal jugular vein in children and adults measured by ultrasonography. Clinical anesthesia practice series 6: required skills and educational points for ultrasound-guided technique (in Japanese). 2014;119:619-21.Article PubMed PubMed Central Google Scholar 37.Stone MB, Price DD, Anderson BS. J Vasc Access.
Practical approach for ultrasound-guided central venous catheterization (internal jugular vein, subclavian vein and femoral vein). Diagnosis and treatment of vascular air embolism. Scrub the hub! Catheter needleless port decontamination. 2014;112:879-84.Article Google Scholar 90.Matsushita K, Yamaura K, Karashima Y, Akiyoshi K, Hoka S. Am ]
Infect Control. Practice guidelines for central venous access: a report by the American Society of Anesthesiologists Task Force on Central Venous Access. 2011;127:436-44.Article Google Scholar 62.Higuera F, Rosenthal VD, Duarte P, Ruiz J, Franco G, Safdar N. An intervention to decrease catheter-related bloodstream infections in the ICU. In:
Hamilton H, Bodenham AR, editors. Am ] Emerg Med. The carina as a radiological landmark for central venous catheter tip position. 4-49. 2010;11:288-92.Article Google Scholar 7.Latif RK, Bautista AF, Memon SB, Smith EA, Wang C, Wadhwa A, Carter MB, Akca O. Canadian Perioperative Anesthesia Clinical Trials Group. Incidence and predictors
of central venous catheter related infection in intensive care patients. Evidence-based consensus on the insertion of central venous access devices: definition of minimal requirements for training. 2013 Jan;11(1):71-80. Pre-procedure ultrasound increases the success and safety of central venous catheterization. 2013;110:347-56.Article CAS Google
Scholar 5.Peltan ID, Shiga T, Gordon JA, Currier PF. 2005;9:R631-5.Article PubMed PubMed Central Google Scholar 81.McKinley S, Mackenzie A, Finfer S, Ward R, Penfold J. 1991;57:618-23.CAS PubMed Google Scholar 86.Kowalewska-Grochowska K, Richards R, Moysa GL, Lam K, Costerton JW, King EG. Google Scholar 11.Tokumine J, Nitta
K, Teruya K, Higa T, Miyata Y, Sugahara K. Teaching aseptic technique for central venous access under ultrasound guidance: a randomized trial comparing didactic training alone to didactic plus simulation-based training. Bone Marrow Transplant. 1994;125:259-63.Article CAS Google Scholar 66.Vassilomanolakis M, Plataniotis G, Koumakis G,
Hajichristou H, Skouteri H, Dova H, Efremidis AP. 2012;40:2479-85.Article Google Scholar 22.Lipshutz AK, Gropper MA. The incidence of artery puncture with central venous cannulation using a modified technique for detection and prevention of arterial cannulation. Portable ultrasound for difficult central venous access. Anesth Analg. ] Thromb
Haemost. 1996;10:634-7.Article CAS Google Scholar 44.Russell WC, Parker JL. Two episodes of life-threatening anaphylaxis in the same patient to a chlorhexidine-sulphadiazine-coated central venous catheter. Pediatrics. 28-35. An estimation of right- and left-sided central venous catheter insertion depth using measurement of surface landmarks
along the course of central veins. PE, Flemmer M, Harrison W. Set up sterile trolley Position patient with head down if they can tolerate it, with head facing away from side of insertion This ensures maximum venous filling Ultrasound area to define anatomy Having a nurse or assistant is helpful Wash hands and don sterile gown and gloves Clean the
area and apply sterile field. Chest. Manual of central venous catheterization using ultrasound guidance (in Japanese). Central venous catheter-related infections in hematology and oncology: 2012 updated guidelines on diagnosis, management and prevention by the Infectious Diseases Working Party of the German Society of Hematology and Medical
Oncology. Guide wire as a cause of complete heart block in patients with preexisting left bundle branch block. Induction of life-threatening supraventricular tachycardia during central venous catheter placement: an unusual complication. Simul Healthc. The utility of chlorhexidine alcohol for preventing catheter-related bloodstream infection (in
Japanese with English abstract). Tokyo: Japanese Coalition for Patient Safety (JCPS); 2015. Actions for patient safety 3b: safety management for high-risk procedure—guideline for central venous catheterization. Crit Care. Ultrasound validation of maneuvers to increase internal jugular vein cross-sectional area and decrease compressibility. ] Surg
Educ. 2009;27:454-9.Article PubMed PubMed Central Google Scholar 35.Hollenbeck KJ, Vander Schuur BM, Tulis MR, Mecklenburg BW, Gaconnet CP, Wallace SC, Lujan E, Lesnik IK. 2015;221:739-47.Article Google Scholar 75.Rosenthal VD, Maki DG. 2013;20:217-26.Article Google Scholar 71.0da T, Hamasaki ], Kanda N, Mikami K. CVC
instructor’s guide ver. Swedish Society of Anaesthesiology and Intensive Care Medicine. Central venous catheters. 2006;30:211-3.Article PubMed PubMed Central Google Scholar 38.Sulek CA, Gravenstein N, Blackshear RH, Weiss L. 2012;114:46-72.Article Google Scholar 17.Lamperti M, Bodenham AR, Pittiruti M, Blaivas M, Augoustides ]G,
Elbarbary M, Pirotte T, Karakitsos D, Ledonne J, Doniger S, Scoppettuolo G, Feller-Kopman D, Schummer W, Biffi R, Desruennes E, Melniker LA, Verghese ST. 1995;15:77-80.CAS PubMed Google Scholar 67.Raad II, Hohn DC, Gilbreath BJ, Suleiman N, Hill LA, Bruso PA, Marts K, Mansfield PF, Bodey GP. 2003;327:361. 2002;28:1-17.Article Google
Scholar 60.Hentrich M, Schalk E, Schmidt-Hieber M, Chaberny I, Mousset S, Buchheidt D, Ruhnke M, Penack O, Salwender H, Wolf HH, Christopeit M, Neumann S, Maschmeyer G, Karthaus M, Infectious Diseases Working Party of the German Society of Hematology and Medical Oncology. 2007;98:225-7.Article Google Scholar 46.Kim MC, Kim KS,
Choi YK, Kim DS, Kwon MI, Sung JK, Moon JY, Kang JM. JAMA. Chlorhexidine-impregnated sponges and less frequent dressing changes for prevention of catheter-related infections in critically ill adults: a randomized controlled trial. 1999;82:822-6.Article CAS Google Scholar 27.Brederlau J, Greim C, Schwemmer U, Haunschmid B, Markus C,
Roewer N. Debourdeau P, et al. Complications and failures of subclavian-vein catheterization. Head rotation during internal jugular vein cannulation and the risk of carotid artery puncture. 2015;43:1040-5.Article Google Scholar 77.Lockman JL, Heitmiller ES, Ascenzi JA, Berkowitz I. Effects of clinical maneuvers on sonographically determined
internal jugular vein size during venous cannulation. 2014;3:80-94.Article PubMed PubMed Central Google Scholar 25.Mansfield PF, Hohn DC, Fornage BD, Gregurich MA, Ota DM. This should be done cutting away from the wire so as not to damage it Pass the dilator over the wire and gently but firmly dilate a tract through to the internal jugular.
Brief report: effects of positive end-expiratory pressure on internal jugular vein cross-sectional area in anesthetized adults. 2006;10:R162. Ultrasound observation of the subclavian vein: changes in the diameter with the head tilted down. J Pediatr. 2012;408:2528-9.Article Google Scholar 23.Parienti JJ, Mongardon N, Mégarbane B, Mira JP, Kalfon P,
Gros A, Marqué S, Thuong M, Pottier V, Ramakers M, Savary B, Seguin A, Valette X, Terzi N, Sauneuf B, Cattoir V, Mermel LA, du Cheyron D, 3SITES Study Group. Prevention of central venous catheter-related infections by using maximal sterile barrier precautions during insertion. Simulation improves procedural protocol adherence during central
venous catheter placement: a randomized controlled trial. 2015;43:1498-507.Article Google Scholar 14.Jiang L, Zhang M, Ma Y. 2015;72:28-32.Article Google Scholar 9.Bannon MP, Heller SF, Rivera M. Clin Nutr. Positive end-expiratory pressure to increase internal jugular vein size is poorly tolerated in obese anesthetized adults. guidelines for the
prevention of intravascular catheter-related infection. Debourdeau P, Farge D, Beckers M, Baglin C, Bauersachs RM, Brenner B, Brilhante D, Falanga A, Gerotzafias GT, Haim N, Kakkar AK, Khorana AA, Lecumberri R, Mandala M, Marty M, Monreal M, Mousa SA, Noble S, Pabinger I, Prandoni P, Prins MH, Qari MH, Streiff MB, Syrigos K, Biiller HR,
Bounameaux H. 2012;78:855-63.PubMed Google Scholar 4.Moureau N, Lamperti M, Kelly L], Dawson R, Elbarbary M, van Boxtel A]J, Pittiruti M. Chapter 18. Real-time ultrasound-guided catheterization of the internal jugular vein: a prospective comparison with the landmark technique in critical care patients. 2009;301:1231-41.Article CAS Google
Scholar 84.Cook D, Randolph A, Kernerman P, Cupido C, King D, Soukup C, Brun-Buisson C. 2001;87:306-8.Article CAS Google Scholar 73.Lorente L, Lecuona M, Jiménez A, Santacreu R, Raja L, Gonzalez O, Mora ML. The internal jugular is usually preferred to subclavian approach where possible as it is less likely to lead to pneumothorax
Indications for central line (central venous catheter) insertion Administration of medications that require central access e.g. amiodarone, inotropes, high concentration electrolytes Fluid balance monitoring with CVP Intravenous access (long term or difficult peripherally) Complications of central line (central venous catheter) insertion Haemothorax
Pneumothorax Haematoma Inadvertent arterial puncture Ultrasound and sterile ultrasound sheath Sterile trolley Sterile field, gloves, gown and mask Seldinger central line kit Saline flush Chlorhexidine Lignocaine (4ml (2 vials) of 2% is reasonable) Suture Scalpel Sterile dressing Pressure bag to attach to monitoring Coagulopathy Local infection
Avoid in raised intracranial pressure- aim for a femoral approach if required Patient non-compliance Consent patient if conscious otherwise document why the procedure is in the patients best interests Consent should include: Infection, bleeding (arterial puncture, haematoma, haemothorax), pain, failure, damage to surrounding structres (including
pneumothorax), thrombosis. Apply sterile sheath to the ultrasound probe Confirm anatomy Under ultrasound guidance insert lignocaine cutaneously, subcutaneously and around internal jugular. Ultrasound-guided internal jugular venipuncture by short-axis approach in 203 cases at the University of the Ryukyus Hospital (in Japanese with English
abstract). 2004;100:1411-8.Article Google Scholar 51.Pikwer A, Acosta S, Kolbel T, Malina M, Sonesson B, Akeson J. Central venous catheters: legal issues. 3 (in Japanese). Central venous catheter use. 2008;28:439-46.Article Google Scholar 12.Tokumine J. The effect of process control on the incidence of central venous catheter-associated
bloodstream infections and mortality in intensive care units in Mexico. 2012;114:626-33.Article Google Scholar 8.Varga S, Smith J, Minneti M, Carey J, Zakaluzny S, Noguchi T, Demetriades D, Talving P. 1999;27:164-9.Article CAS Google Scholar 82.Merrer J, De Jonghe B, Golliot F, Lefrant JY, Raffy B, Barre E, Rigaud JP, Casciani D, Misset B,
Bosquet C, Outin H, Brun-Buisson C, Nitenberg G, French Catheter Study Group in Intensive Care. MM, Fayad A, Ahmed O, Bryson GL, Fergusson DA, Barron CC, Sullivan P, Thompson C. Prevention of central venous catheter-related coagulase-negative staphylococcal sepsis in neonates. World J Crit Care Med. In: Sakamoto A, Sato S, editors.



Ultrasound-guided subclavian vein catheterization: a systematic review and meta-analysis: several facts need to be noticed. Chlorhexidine-silver sulfadiazine-impregnated venous catheters save costs. 2013. 2012;38:577-91.Article Google Scholar 53.Mirski MA, Lele AV, Fitzsimmons LF, Toung TJK. International evidence-based recommendations for
point-of-care lung ultrasound. Use of simulation-based education to reduce catheter-related bloodstream infections. Central venous catheter replacement strategies: a systematic review of the literature. Ultrasonographic anatomic variations of the major veins in paediatric patients. Am Surg. Nurs Stand. 2015;24(373):1220-9.Article CAS Google
Scholar 24.Cotogni P, Pittiruti M. Google Scholar 48.Tokumine J, Lefor AT, Yonei A, Kagaya A, Iwasaki K, Fukuda Y. Make sure to have some spare gauze swabs ready. 2008;34:1038-45.Article Google Scholar 80.Lorente L, Henry C, Martin MM, Jimenez A, Mora ML. 2010;45:E13-6.Article Google Scholar 42.Kulvatunyou N, Heard SO, Bankey PE.
Use of real-time ultrasound guidance during central line insertion: brief update review. Intravascular complications of central venous catheterization by insertion site. Confirm what the line will be used for and how many infusions a patient has to aid your selection of the line with the correct amount of lumens Always ensure you are happy with your
anatomy before commencing the procedure Ensure your sterile trolley is well set up with the kit lined up in the order you will use things and a clear area for sharps. € PubMed PubMed Central Google Scholar 57.Peris A, Zagli G, Bonizzoli M, Cianchi G, Ciapetti M, Spina R, Anichini V, Lapi F, Batacchi S. Anaphylactic shock induced by an antiseptic-
coated central venous [correction of nervous] catheter. 1990;73:772-4.Article CAS Google Scholar 41.da Silva PS, Waisberg J. doi: 10.1111/jth.12071. 2014;42:321-4.Article CAS Google Scholar 74.Bonne S, Mazuski JE, Sona C, Schallom M, Boyle W, Buchman TG, Bochicchio GV, Coopersmith CM, Schuerer DJ. Chichester: Wiley; 2009. Risk Manag
Healthc Policy. ] Anesth. PICC, peripherally inserted central catheter A subclavian artery injury, secondary to internal jugular vein cannulation, is a predictable right-sided phenomenon. J Clin Monit Comput. ] Hosp Infect. Ann Oncol. A novel skin-traction method is effective for real-time ultrasound-guided internal jugular vein catheterization in infants
and neonates weighing less than 5 kilograms. 2010;111:1194-201.Article Google Scholar 58.Hind D, Calvert N, McWilliams R, Davidson A, Paisley S, Beverley C, Thomas S. Eur J Anaesthesiol. ] Emerg Med. A prospective clinical trial to evaluate the microbial barrier of a needleless connector. Implantation of 3951 long-term central venous catheters:
performances, risk analysis, and patient comfort after ultrasound-guidance introduction. 2006;355:2725-32.Article CAS Google Scholar 64.Barsuk JH, Cohen ER, Feinglass J, McGaghie WC, Wayne DB. This will make your life easier. Whilst lignocaine has time to work flush all lumens of the line and then clamp all lumens except the Seldinger port
Ensure caps are available for the lumens Under ultrasound guidance take Seldinger needle attached to syringe and insert into the internal jugular vein When blood is freely aspirated remove syringe and immediately inset Seldinger wire. Guidewire catheter change in central venous catheter biofilm formation in a burn population. International
evidence-based recommendations on ultrasound-guided vascular access. J Am Coll Surg. 1.Pikwer A, Hammarskjold F, Larsson AT, Lindgren S, Lindwall R, Taxbro K, Oberg F, Acosta S, Akeson J. 1994;15:231-8.Article CAS Google Scholar 68.Miller MR, Griswold M, Harris JM 2nd, Yenokyan G, Huskins WC, Moss M, Rice TB, Ridling D, Campbell D,
Margolis P, Muething S, Brilli R]. Injuries and liability related to central vascular catheters: a closed claims analysis. Management of inadvertent arterial catheterization associated with central venous access procedures. 2010;110:1669-73.Article CAS PubMed PubMed Central Google Scholar 36.Downey LA, Blaine KP, Sliwa J, Macario A, Brock-
Utne J. ESPEN guidelines on parenteral nutrition: central venous catheters (access, care, diagnosis and therapy of complications). Complications of femoral and subclavian venous catheterization in critically ill patients: a randomized controlled trial. In: Handbook of practicing patient safety (in Japanese). p. Anaesthesia. Ultrasound-guided cannulation
of the internal jugular vein in critically ill patients positioned in 30 degrees dorsal elevation. This should pass easily Keeping hold of the inserted wire, remove the needle. Central venous catheters: follow the evidence, not the guidelines. J Cardiothorac Vasc Anesth. Arch Intern Med. Intensive Care Med. Decreasing PICU catheter-associated
bloodstream infections: NACHRI’s quality transformation efforts. Statewide NICU central-line-associated bloodstream infection rates decline after bundles and checklists. 2011;4:27-39.Article PubMed PubMed Central Google Scholar 10.Tokumine J, Kikuchi T, Hasegawa R, Takaishi K, Sekiguchi T, Takeda Y. Prevention of central venous catheter
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