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Figure 1
Tunneled hemodialysis catheter tips. (a) Split tip with preformed curved tips. (b) Split tip standard. (c) c1/c2—step
tip. (d] d1/d2—symmetric tip with side slots. (e] Symmetric tip with side holes. (f] Dual catheter (e.g., Tesio twin

catheter).




Insertion sites

WMN-NANM  colacted Factors Favoring Different Temporary
{Nontunneled) Hemodialysis Catheter Insertion Sites

1. Right internal jugular
Crticalby ill and bed-bkound with body mass index =28
Postoperative sortic anewrysm repair
Ambulatory patiant/mobility required for rehabilitation
2. Femoral
Crticalby ill and bed-bkound with body mass index <-24
Trachaostomy present or plannad in near-tarm
Maed for long-term hemodialysis access prasamt, highly likely or planned
Emergancy dialyses required plus inexpearienced operator and/or no access
to ultrasound
d. Left imbarmal jugular
Contraindications to right internal jugular and femoral sitas
4. Subclavian
Comtraindications to imternal ugular

Right side to be used preferantially

Source: Reprimed by permission Trom Maomillan Publishers |td- Clark HG, Barsuk JH Temporary






Anatomy

Figure 5 Sedillot’s triangle: sternal head of sternocleidomastoid (yellow arrow),
clavicular head sternocleidomastoid (orange arrow), clavicle (red arrow); and
position of appropriate cutaneous puncture at apex of triangle (black star).




Right external jugular vein Left external jugular vein

Left common carotid artery
Right common carotid artery Left ntermal jugula vein

Sternomastoid muscle ¥ - Sternomastoid muscle
F and clavicle cut

Vena cava

NECK VESSELS

Suprascapular artery and nerve
Daorsal scapular artery and nerve
Transverse cervical artery

Pectoralis minor tendon (cut)
Caratoid process

Tharacoacromial artery Trapesius
Acromial branch muscle

Deltoid branch
Clavicular branch

AETEIGH Pectoral branch
Cephalic vein ; Antenior scalene
Axillary drtery muscle
Musculoculancous nenwe Clavicle and
; Sternocleido-
Anterior circumilex humeral anery ::‘E::‘l':i“s ma;laid n:mscle

feut) ] Phrenic

Axillary nerve and posterior
nerve

circumilex humeral artery,

Omo-
hyoid

muscle

Pectoralis major muscle (cut)

Coracobrachialis muscle
Deltoid muscle
Biceps brachii muscle

Musculocuta-
neoUs nerve

Brachialis
muscle

Ulnar nerve

Medial brachial
! culaneous nerve
brachial

artery Intercostobrachial
nerve

Radial nerve
Ticais Circumflex
hrrl:cei-ﬂi scapular artery
muscle Lower sub-

scapular nerve

Brachial veins
Teres major muscle

Ulnar nerve
Subclavi
i Subscapular artery. a:gq"‘:ﬂ":;"wi"
Brachial artery Latissimus dorsi muscle W~

Medial antebrachial Thoracodorsal artery and nerve
= Upper subscapular nerve

Brachial plexus

Superior thoracic artery

Basilic vein Serratus anterior muscle

Lateral thoracic artéry and long thoracic nerve Lateral pectoral nerve

Pectoralis minor muscle (cul) Medial pectoral nerve






ClHu Eler Peros
O SaphEndLs

Medgial cepaniflas
lehoral anery

Chtu o e
Clilursier ariary

Femaoral vain

Prolunss

b= win

o Didswss

Perioralrg amery

Culsnadus brandh o

ORI nanee
Adducior ongus
Famoral vein -
Graciis

"

Adducicy |||=I£I'|-ﬁ
Femaral _.:rlr:r:ln

Agdiducior hisbus

Sariorius

Extenssl fisc vesin
Extemal diac arery
Femoral rerm

| kimes

~——— Profunda femoets

= Ascendng )

%

branch

Perforabing arery

Waulyg aleral

kascuar branch
of lemoral ner

Rechs lenmgels

Vasius medalis

Saphenous nerve

Femur




15 em 18 em

Ricur Lerr
InternalJuguIar\ /lnternalJugular
X X

’-\) X xL//—\
14 cm 17 cm
Richt Subclavian Lerr Subclavian

20cm
Femoral x



Explain the procedure clearly to the patient
Informed consent

Placement of CVC

Procedure



Sterile gloves, gown, mask, and a large sterile drape

Sterile gauzes

Antiseptic solution such as chlorhexidine.

Ultrasound machine with a sterile probe cover

Central line kit: introducer needle, guidewire, dilator, and catheter

Equipment

Syringes (5/10/20cc)

Scapel and blade #11

Stapler set

Saline flushes

Local anesthetic with syringe and needle.







Ultrasound
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Preparation
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Needle puncture
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Flashback blood
within syringe

Skin
Vein




Remove syringe




Advance guidewire
through needle



Remove needle



Small nick
with scalpel

Skin
Vein




Adance dilator
over guidewire -\
Skin
Vein



Remove dilator




Advance catheter
over guidewire

Skin
Vein




Remove guidewire
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Central Venous Catheter

Subclavian vein insertion Internal jugular vein insertion

FEMORAL LINE

Position Confirmation




Patient sitting
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| TABLE |
7 2 Complications of Central Venous Catheterization
-

Immediate Complications
Arterial puncture (all) —
Pneumothorax {1J, SC) INTERNAL
Hemothorax (1J, SC) JUGULAR
Arrhythmias (1J, SC} ;

Air embolism (all IJ, SC === F)
Perforation of cardiac chamber (1J, SC)
Pericardial tamponade {IJ, 5C)
Retroperitoneal hemorrhage (F)

Delayed Complications
Thrombaosis (all)
Infection {all}
Central venous stenosis (SC == 1J)
Arteriovenous fistula (all)

Imjury to Adjacent Structures
Brachial plexus (IJ, SC}
Recurrent laryngeal nerve (IJ, SC)

L, internal jugular; SC, subclavian: F, femoral.

Complications




Arterial distal

b ia Immigration of

smocth muscle cells

iniealiayes Subsequent blood-matarial

interactions with platelsts,
coagulation factors and
leukocytes

Side hale -
Red blood cell

Fibrous connective
tissue with a flap valve -
effect Venous distal hole ™
Blood flow

Pathology of fibrin sheath formation






Thank you for your
attention
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