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Reference e N A= il

« Sabiston Textbook of Surgery, 18th ed. Copyright ©
» www.google.com.tw % T 4455 E 5

( Vascular access )

A= ( parenteral nutrition )

ABE2;&% ( chemotherapy for malignant disease )

AEATH# ( plasmapheresis )

M7 FEHT ( short-term and long-term dialysis )

SR SRR - 1

*Thomas Graham, 19th{i:4¢
« E—(EZEENT
*George Haas, in 1924
o HETTER—RNSHAIENT, BT &N 25, ST,
* Willem Johan Kolff, in the early 1940s
o BEt PR EAES, (1 Fheparin, FEAfT T 26K, SEHIE
« R Ry E A2 A Frsd i s mg, —H EEMumE Ui
( surgical cut-downs ).
< IRBHFIIIMAEERE (vascular access ), RZH S
KRIDEFENTHAEZE

203 +
St PR S SRR - 2
* Quinton and colleagues in 1960
* B —{ESMERT M RS
( Teflon conduit ZHAEFFBIEFR [ ).
*Brescia and associates in 1966
 Z5—{[& native arteriovenous fistula ( AVF ), 1 the radial
artery J the cephalic vein 7 [H]
* The Brescia-Cimino fistula is still considered the gold
standard for dialysis. ( B-C fistula )

*The cephalic vein N HAE
« 1175 A 82 the saphenous vein, (EREES AR
* ALImERIHIR

» Hpij standard #1'& Epolytetrafluoroethylene (PTFE)




AMERYIME M

(Teflon conduit 45 F BhEEAR 2 [ )

| b ‘\
The Early History of Dialysis for Chronic Renal Failure in the United States:

A View From Seattle
American Journal of Kidney Diseases, Volume 49, Issue 3, March 2007, Pages 482-496

Left Brescia-Cimino fistula

E? ey

B RS AT

« SMERYIMAEERE ( External access )
* Scribner shunt
« Temporary Hemodialysis catheter ( Hemocath )
* Permanent Catheter ( PermCath )

» AR A EEE ( Internal access ), 378 & AV Shunt
o [ B4 85% Natural Fistulas, ( AVF)
« NTHIIMAE Prosthetic Grafts, (AVG )

SMERIME RS - 1

* The first successful shunt for repeated hemodialysis was the Scribner
shunt
* a Teflon tip 43 il A Bk % AFAK
* Silastic tubing (I/RIBE’ ), i Teflon tip, Z7E K EAG S MELS, MRk H
MR,
* Hemodialysisli¥, J{FE45REFT B, Wil ) B R s
- RBRAEELAEAE, B R Mpuncture Mo
* But, E#% LEEI(E

Scribner shunt

SMERIME HES - 2

* Temporary Hemodialysis Catheters : non-tunneled catheter, short
term used. % Hemocath

* Subclavian, internal jugular or femoral vein.
 H[FEZEE] central venous stenosis.

« Low incidence of re-circulation (2%~5%) But, 18% ~40% at higher
blood flows of 400 mL/min




Temporary Hemodialysis
Catheter

{ Chnrt Tarm Hamndiahicie Cathatar \

SMERIME RS - 3.1

*Permanent Catheter : long-term FNYME I 1B E
tunneled catheter, ¥ f# 5 PermCath.

«Catheter /5 the Dacron cuff T DLEAH 444 E i
noncuffed catheterstE#ESR, BB TE TR,

* K2 catheters 75 both lumens in a single unit.
However, blood flows of up to 400 mL/min

&
ES

)T

SR

Dialysis Outcomes Quality Initiative (DOQI)
guidelines state that internal access needs to be
attempted first.

SMERIME S - 3.2

« —ficid R, Catheter tip ZATAE the right atrium (RA ),
¥ recirculation B2 E/D clot TR,
o YIS Stiff (GHEY ) catheters, ZESEHTAE RA f2 SVC
By junction, 3% arrhythmias
« B[ E 5K central vein stenosis
* IR B R B8 internal access,( poor venous
condition, unclear cons. ) or severe CHF A & ;35
#
* PermCath survival rate
*74% at 1 year
*43% at 2 years




PermCath #y Complication

» F{ifi%, o€ : pneumothorax, hemothorax, arterial
injury, thoracic duct injury, air embolus, inability to
pass the catheter, bleeding, nerve injury, and great
vessel injury.

* Fif{ZZE F/U Chest radiograph, FEsT catheteriL &,
HEFRS: pneumothorax K72 454 great vessels 1815

*The incidence of pneumothorax is 1% to 4%,

*The incidence of injury to the great vessels is less
than 1%.

* Mechanical complications :

« catheter malposition ( f£1iI ),
« flowKNJIE ( the clavicle and the first rib ZE{EH )

PermCath #J Complication

* Clot or fibrin sheath formation and thrombotic
complications : occur in 4%~10%
* Tissue plasminogen activator (tPA)
* Mechanical or pharmacologic thrombectomy
* Be treated for the deep venous thrombosis
*The second most common catheter problem is
infection.
* Fii 3-5 days
* Catheter-related sepsis

* Infection, A REEEERL A K& : epidural abscess,

osteomyelitis, bacterial endocarditis, or septic arthritis......

& right internal jugular vein Left side SVC->coronary sinus

WENME @K - 1
H BaHyEE%E Natural Fistulas

* The fistula most frequently used, the standard : is the
Brescia-Cimino fistula.

* Allen test is performed before operation

* Non-dominant arm is used first

* Start as distal in the arm as possible

. ﬁ]ﬁﬁ#ﬁﬂ'\]ﬂ@éﬁ)ﬁﬁ@ﬁ, including from side artery to side
vein, from end artery to side vein, from side artery to end vein,
or from end artery to end vein

* A side-to-side anastomosis can cause venous hypertension in
the hand, which can be corrected by ligation of the vein distal
to the anastomosis.

*The anastomosis appears to be accompanied by a

because fewer collateral channels

are present.

WNENIMMEFHE - 1
H B EERS Natural Fistulas

* Snuff-box fistula : the autogenous posterior radial branch—
cephalic direct access

* Brescia-Cimino fistula : the autogenous radial-cephalic
direct wrist access

* Feinberg : the autogenous ulnar-cephalic forearm
transposition, autogenous forearm radial-basilic
transposition fistula

* Antecubital vein to the brachial artery : autogenous
brachial-cephalic upper arm direct access

* Basilic vein transposition : the autogenous brachial-basilic
uPper arm transposition.The last fistula calls for dissection
of the basilic vein and transfer to a superficial position on
the medial portion of the upper extremity

« Basilic vein superficialization

B Side of arfoty
10 oide-of vein

End of vin 1o
[ =ia of nriery

Median cubital vein 8 Endlof artery 10
sl of vein
Ulnar artery
Radial artery
5 5 Endtomand
3. Antecubital vein spatulnied urtery
and ven

to the brachial artery
2. Brescia-Cimino fistula
1. Snuff-box fistula




Snuff-box fistula

Brescia-Cimino fistula
e, ™ ]

Antecubital vein to the brachial artery

{ - .-\
7":.\“.. .

R Basilic vein transposition L

WENME @k - 1
H BaHyEE%E Natural Fistulas

* Transposing saphenous vein to upper arm as a
conduit or transposing a loop in the thigh to create
natural fistula access

* Superficial femoral vein transfer has also been
reported but carries a high rate of initial as well as
late complications and is reserved for limited cases

* Acquired immunodeficiency syndrome (AIDS) :
natural vein is the preferred conduit for
construction of vascular access for hemodialysis.
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H8HEER Natural Fistulas

* The National Kidney Foundation's Dialysis Outcome Quality Initiative
(DOQ! ) Guidelines :
* Doppler mapping of vessels has been done to determine what vessels can be
used for the construction of a natural fistula.
* An artery had to be 2 mm or more in diameter and a vein had to be 2.5
mm or more in diameter to be useful for a fistula.

Mapping

WNENIMMEFHE - 1
H B EERS Natural Fistulas

* Brescia-Cimino fistula
* 65% at 1 year
* 55% to 89% at 2 years.
« Brachiocephalic fistulas
* 80% at 1 year.
* Basilic vein transposition
* 73% at 2 years
o [ H&EIE failure fYJEA : aging, stenosis and poor venous outflow,
excessive dehydration or hypotension, thrombus

WAENMEREE -1
H #EEE R complications

* The most common is failure to mature
( size and flow ) = Mature?? FEZ%/4 ??
* Stenosis at the proximal venous site (48%) = PTA

* Aneurysms (7%) : repeated needle punctures = excision of
aneurysm of ligation of the fistula

* Thrombosis (9%) : the next most common complications.. >
thrombectomy or/and PTA

» Heart failure : a marginal cardiac reserve and a fistula flow rate
of more than 500 mL/min. = a Teflon band for banding or
ligation of the fistula

NAERIMEREEE - 1
H s complications

*The arterial steal syndrome : about 1.6%, pain,
weakness, paresthesia, muscle atrophy, gangrene
« wrist fistulas (0.25%), more proximal fistulas (~30%)
* be reversed by banding or ligation of the fistula.
*Venous hypertension : distal tissue swelling,
hyperpigmentation, skin induration, skin ulceration.
* A side-to-side anastomosis ( steal syndrome and distal
venous hypertension ) = Ligation of the distal limb
* This proximal partial vein occlusion or stenosis = PTA,
bypass or ligation of the fistula

e Infection : rare (<3%)

Aneurysms
(repeated punctures +




Aneurysm + Infection
+ Stenosis

Aneurysm (traumatic )

The arterial steal syndrome
- a Teflon band for banding

Venous hypertension

Venous hypertension +

Venous HTN post ligation
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ATHIIMAE Prosthetic Grafts

« [iE3 poor peripheral veins &z AVF failurefJJ E2 141111,
SR F|—Fd prosthetic material( A T4 ), i
BAE N, ARG AL AAR 2 [H, 752

« easy to handle and to suture @@
« allows graft-host biocompatibility iq:@jtﬁg

* minimally thrombogenic 71>

* resists infection /ﬁ%
* Inexpensive LB

* repeated needle punctures K%:

« allow tissue ingrowth. ',ﬁ-ﬁ'ﬂ‘ﬁ'[’

WENME L — 2
ATHIIME Prosthetic Grafts

* Dacron, bovine graft, and PTFE

* PTFE is the most popular material
* ingrowth of tissue
* neointima formed
* lessens thrombosis and infection.

* lower incidence of aneurysm formation than do bovine
grafts

* Heparin-bonded PTFE has recently
* the patency rates
* a vein cuff or a precuffed prosthetic graft

Polytetrafluoroethylene (PTFE)

«EXPU& 7% (Polytetrafluoroethene ) » B 745 %S
FSPTFE > BiZTeflon® @ &8 LIREFE®

* S~ IR ~ ekt - BEAIEREE - B
M AR EE T - SAEFERR T SUERTE
REEERE bAh o BWHE T IERI SR E RAES
#% ~ BA7KFIPREE RN EE R

< FURSBIE IR TSR (HE IR NG
e ELE R RS 2500 F(260 C) 2 R {ERHIAEE
'8 » i B7£660 °F(350 C) _FRAIGIE -

S A LIME

* B BE R BATUEZIE BiFE ePTFE
* SEHIRT TR ARG - R R ARtz —
© BAYRAAE © ASAUE - EHABAARSR - AEIAAIEE -
 HABRIYRANRE - s G A R ATLIS - FFE ABRHBHERIR BT R

o FLBREVAUINRy 22-25 G0K ~ Bl e \HRAHERE R
* ZEGRE, ESNEEE, EILTENE

Microstructure

fibril length of 25 microns (nominal) Nodes Fibrolasts

WENME B - 2
AT Prosthetic Grafts

* Successful creation (Y24 : good arterial inflow and venous
outflow.

* Duplex scanning
* Rotation or pinching of the graft in the tunnel : avoided.

* a 6-mm graft and a rapid-taper 4- to 7-mm graft : size permit
needle puncture readily.

* 4- to 7-mm taper and 6-mm straight : patency or flow rates i

* 6- to 8-mm taper and 6-mm straight : patency and flow rates
=,
* Hematoma formation / bleeding at the puncture site, infection
and pressure occlusion = FZZHH 1 to 2 weeks, tissue ingrowth,
for the needle puncture




a rapid-taper 4- to 7-mm graft

WENME L — 2
ATHIIME Prosthetic Grafts

* Non-dominant arm is used first,
* Start as distal in the arm as possible

* The forearm, straight graft : the radial artery at the wrist = the
cephalic vein just below the elbow.

* The forearm, loop graft : the brachial artery at the elbow = the
antecubital / cephalic / basilic / brachial vein

* The upper arm, straight graft : the brachial artery at the elbow
- the axillary / brachial / basilic vein

* The upper arm, loop graft : the axillary / brachial artery = the
ipsilateral axillary brachial vein

Axillry.
artiry —

Ay
win

Brachiak

Capshalie;
Vi -

Asillary
artery

Rl

L

&Q\‘
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AT Prosthetic Grafts

*These upper arm grafts
* a high flow rate
* a low incidence of thrombosis
* a higher incidence of ischemia in the hand

* After graft placement, swelling is frequently
* secondary to surgical trauma
* changes in venous outflow.
* resolve with arm elevation and time.

s N
NEMIME 8RS — 2
ATHIIM® Prosthetic Grafts
*Interposition grafts in the lower extremity : B {52
T
* Aloop graft in the thigh (superficial femoral artery to
saphenous vein; prosthetic femoral-saphenous looped
inguinal access
* A jump graft between the popliteal artery and the femoral
vein are the two most common configurations.

* IR B F{E diabetes and elderly patients, who
frequently have peripheral arterial insufficiency
(PAOD)

WENME®@EE - 2
ATHIMAS Prosthetic Grafts
I RS T

- other arteriovenous jump graft

« from the axillary artery to the axillary vein across the chest,
creating a loop on the anterior chest,
» grafting from the axillary artery to the iliac vein,
* grafting from artery to artery
* requires narrowing the artery between the graft anastomoses
« potentially result in acute limb-threatening ischemia.




Internal

Axillary jugular vein
artery
Axillary
bl Brachial
artery

Forearm loop graft

Forearm loop graft
+ previous Brescia-cimino

Upper Arm AVG, 7 years

Basilic vein stenosis
post 6mm graft bypass
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ATIn%H complications

*Hemorrhage
« Early hemorrhage : anastomotic site
« Late hemorrhage : needle puncture = bleeding into the
peri-graft space.
* Thrombosis
« Early thrombosis : technical reasons
« Later thrombosis : intimal hyperplasia
* Outflow stenosis / intimal hyperplasia / occlusion
* repaired by a patch graft
« balloon dilation of the strictured area / PTA
« graft bypass of the obstruction.




PTERIILE S -2
A TR complications
« 355k graft thrombosis BYJ5 K], 2585
* Low blood pressure
* Excessive external pressure
* Intimal hyperplasia
*Thrombosis “K—3%E7F narrowing of either inflow or
outflow, A]HE H ZEZsimple thrombectomy of the

graft I, simple thrombolytic injection into the graft.

« F5 Ly 2 recurrent episodes of thrombosis, T fEE

hypercoagulability, ZEZE£E H %) prevention of
thrombosis, 13:{EZunsuccessful.

WAERYIME S — 2
AT/ complications

* bf}92 8878, aspirin increased secondary graft
patency by 30%;

* {HEZ, both aspirin and clopidogrel &7
unacceptable bleeding complications

« 75 Af# coagulation evaluation, £3}E protein S,
protein C, antithrombin Ill, plasminogen, factor V
Leiden, and antiphospholipid antibodies. {H;4 5T
ey a] DLk /) intimal hyperplasia

* Cilostazol (Pletaal) and clopidogrel (Plavix) &1
wFhath, A35E ] /D intimal hyperplasia

PRI S B -2
ATIMEHR complications
e Infection & A TIMEH)—{ER A
* 415 suture line }& involved,
 B] LA &4t local drainage and wound care
* Bypassed with a short graft
* Covered with a skin flap.
<415 suture line 7 involved, tunnel infection, clotting
of the graft, or lack of success with local wound
therapy,

* ATREE R A LIE
« Infected grafts BRIV & 2{KAY, KA 25%-50%

Graft infection

ARV E g — 2
ATIn%® complications

«0ld clotted prosthetic grafts TJFEZZ] infection, I
H 9% 2 low serum albumin concentration.

«In patients infected with human immunodeficiency
virus (HIV), the leading complication is infection;
32% of grafts in these patients become infected
within 30 days.

*The organisms are S. aureus or coagulase-negative
staphylococcal species.

« Patients with a history of IV drug use and those
with AIDS have an infection rate with PTFE grafts in
place of about 40%.

WNAERVIE #Eg — 2
ATIn%H complications

* False aneurysms, J2R B punctureZiF{laceration of the graft
material
* Bypassed
« Endovascular technique using covered stents.




Upper arm straight graft + WA ME #EEE — 2
pseudoaneurysm with rupture ATIMER complications
- ! *Venous hypertension, congestive heart failure,

vascular steal, and vascular access neuropathy......i&
LEE R RE R A A TINE

* A rapid-taper 4- to 7-mm graft : decreases the flow
rate, — (S FIAEE A A EOHE AR 8

*The steal syndrome 8 85 4= 1F upper arm fistulas

* Proximal artery ligation, bypass to the distal artery by
saphenous vein, resolved the steal syndrome in more
than 85% of patients in the studies.

* Most of the studies showed patency of the access to
be more than 80%.

Forearm loop graft Upper arm straight graft
+venous hypertension

L

+ arterial steal syndrome

=

Upper arm straight graft WENMEFEEE - 2
ATImEMNE#ES ( patency rate )

* PTFE grafts Y patency rate : the 1-year rate is 80%
and the 2-year rate is 69%. ELE 1 natural fistulas
BERS

* Raju reported a 93% patency of PTFE at 1 year and
a 77% patency at 2 years.

*Munda and associates :

*an upper arm location : 60% patency rate at 12 months

 a forearm straight graft : 35% patency rate at 12 months

« a forearm loop graft : 78% patency rate at 12 months
*Thigh grafts : 80% patency rate at 12 months




Ring-graft + paper skin

Al

SFRVENEIEE 2 =20
FlowE%
MR, TEHH1EE
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