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* Introduction
* Monitoring and surveillance in vascular access: AVF AVG

« Maturation of vascular access

* Physical exam

* Venous pressure

* Recirculation

 Adequacy of dialysis



MONITORING AND SURVEILLANCE

* Maturation of vascular access
* Physical exam

* Venous pressure

* Recirculation

 Adequacy of dialysis

* Intra-access blood flow



RULE OF 6 FOR AVF MATURATION

. Diameter 6 mm

Length 6 cm

Depth less than 6 mm

Use when = 6 week post creation

Access blood = 600 ml/min
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PHYSICAL EXAMINATION

e Inspection (/) o

 Palpitation (ARN)

 Auscultation (Wv)




NNIRNALFULRAANDULNILEN (BEFORE CANNULATION)

* Inspection ()
- Sign of infection: 174 wAY 5au U ndadlua
* Aneurysm , hematoma
. Color of skin: WAy 113U iadaa1) ddnwaznITaaUIRINIT
. dnwazuavnuunariiiia



Figure 1. | Arteriovenous access infection. (A) Superficial. Arrows
indicate infected cannulation sites. (B) Deep infection. Note pustules
and swelling.

Clin JAm Soc Nephrol 8: 1220-1227, July, 2013




Figure 2. | Central vein stenosis. Note markedly swollen right arm.
Arrow indicates old catheter sites.

Clin ] Am Soc Nephrol 8: 1220-1227, July, 2013




(A) Early, subcutaneous

B) Late, 1 llateral
collaterals (arrows) (B) Late, large collaterals over

thorax and abdomen(arrows)

Clin ] Am Soc Nephrol 8: 1220-1227, July, 2013




Hand ischemia due to dialysis access steal syndrome

(B) Tissue loss at the fingertip is
evident (dry gangrene).

(A) Early chronic ischemia of hand
without tissue loss (hand was cold).



(A) Arteriovenous fistula with (B) Arteriovenous graft with large

aneurysms with ulceration (arrows; pseudoaneurysms (fusiform
depigmentation with early skin break- pseudoaneurysm)
down)



» Palpitation (a&")
* ARNGILLATALADLFULRAALAILAEAT URLMULFULRAAA LU siunau
« Unsidgraanle thrill Tu AVG uvdiindnsinsliuatdanganin 450 ml/min

« wsdnululgulRanAzanadativsilENanTansa ll 61usau
uanevAUatNIdALaU dpulse ws9diu UvINa1TTATAL



q A
Compressible Hyperpulsatile | V \/\ i

(A) Normal pulse is soft and (B) With stenosis downstream, the
compressible pulse is increased



Palpation of thrill with palm of hand

Systolic & Diastolic Systolic only AAAANN

Soft badﬁx\ound il 27 Localized, Strong / V/ \/ Y / \/'\
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(A) Normal thrill is soft and (B)With stenosis, the thrill is increased,
continuous, systolic, and diastolic localized to area of lesion, and systolic
only




Arm elevation test

Figure 6. | Arm elevation test. (A) When the arm is dependent, the
fistula is distended (arrow). (B) When the arm is elevated, the fistula is

collapsed (arrow).




» Auscultation(#v)

« Mllaasiylai&eavbruit NiEaelurediastolic Meny erdinshiucuas
Wo'lAlRevduLnuazsiigasnnanundu



Systolic & Diastolic
Low pitched

Background

Systolic only
High pitched
Lound

Listening to bruit

(A) In the normal situation, the
bruit is low pitched and with
systolic and diastolic components.

(B) With a stenotic lesion, the bruit
becomes high in pitch and has only
a systolic component.



Localized thrill Distended
Systolic only Hyperpulsatile

%.a::{\

Localized bruit
High pitched
Systolic only

Figure 12. | Physical examination findings of venous stenosis.




Pulse increased
Thrill decreased

Pulse disappears

Sudden decreas\e in caliber
B \

Figure 14. | Physical findings of juxta-anastomotic stenosis.




Table 1.

Clinical features of basic lesions

Normal Inflow Stenosis Outflow Stenosis Central Vein Stenosis
Clinical None Difficult Prolonged Difficult
abnormality cannulation bleeding cannulation +
Poor flow Poor flow Poor flow +
Negative arterial pressure ~ High venous Increased venous
pressure pressure +
Physical
examination
Inspection Normal Poorly defined + Distended Swollen arm, etc
appearance Aneurysmal + Collateral veins
Does not collapse Does not collapse
with arm elevation with arm elevation
Palpation
Pulse Soft, easily Hypo-pulsatile Hyperpulsatile Variable
compressible  Poor pulse augmentation
Thrill Continuous Discontinuous Discontinuous Variable
Decreased Accentuated at May be present
site of lesion beneath clavicle
Auscultation
Bruit Continuous Discontinuous Discontinuous Variable
Decreased Accentuated at May be present

site of lesion

beneath clavicle




It only takes a minute

to save your patient’s lifeline.

The skin over the access
Is all one color and looks like

the skin around It.

Brult - the hum or buzz should sound

like a “whoosh,” or for some may sound
like a drum beat. The sound should be

the same along the access.

Look

Listen

y—

There Is redness,
swelling or drainage.

There are skin bulges with
shiny, bleeding, or peeling skin.

There Is no sound, decreased

sound or a change In sound.
Sound Is different from what a

normal Bruit should sound like.



Thrill: a vibration or buzz In the
full length of the access.

Pulse: slight beating like a heart-

beat. Fingers placed lightly on the
access should move slightly.

Pulsatile: The beat Is stronger than
a normal pulse. Fingers placed
lightly on the access will rise and
fall with each beat.

Upper Arm AVF Arm Elevation Upper Arm AVF

The AVF outflow veln partially The AVF outflow vein does not
collapses when the arm Is raised partially collapse or become “flabby”
above the level of the heart. after being ralsed above the level of
It may feel “flabby” when palpated. the heart. This finding should be
i T reported to an expert cliniclan.
The AVF outflow vein collapses Lower Arm AVF
when arm Is ralsed above stenosis The AVF outflow vein does not

the level of the heart. ( collapse after being ralsed above the

Collapsed level of the heart. This finding should

be reported to an expert diniclan.
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NANTATIAULTATEIRIIIUREWAILNILTN

» ANNENNGIATUATITIUNITUNILEY AITWLUTISIUMIULA ] A% TunUET]
Fuwngsinuiduidan anduaglifusesdiuniudn dediwuinfiug
snuuteIdNlileatluidudan viatdunsadnd I unaIniatgu
LR/ u3aill pseudo-intimal hyperplasia Maluniaanilanniadinau
Hhly

e NN3AA LEAAULRAA 1ivUaNINANTinNITanduluiaaaldan KIaLinn
UNILTNAAWANA sasnadaualanIsunglng

« ATNALAAAKEAALNA 1AIAINAUIUNINLIO0 U KIaUTUNINTALAE 1AL
Lugdinsilaaundasnisln heparin 3aaurauastiunanidan 1u
fuFefiidutdanstniiacnagunatdnfuau







NN5AIALTATTRININaNLAaA

« AN3IMVeEnous pressure
« A153m Dynamic venous pressure (DVP)
« A193m Static venous pressure (SVP)



DYNAMIC VENOUS PRESSURE

. @ pressure ¥aann venous drip chamber anntA3asantdan Tunle 5
U wsnaavn1swanidas g1a1§9n31 150 mmHg Taaldidnauna 16G
wraiA1gendn 125 mmHg ladidu 15G Taadadasinsivanadidan
(blood flow) 200-225 ml/min aAadiasianu 3 A3 1IINUIALTN1IA6
puldulRanaIinImla TaNaaAUAVG wagiu AVF wausiuaaln
T'lenad wasnnlidutlaaasutlaanauglavianaau

e AMNIaa1zUUTUTUAINKA AR

- MyiarBNsuLasiatdussaziazguu TNy lddselaawd d1inan
gudivatindnaliiad ugaddanuAalnd



DYNAMIC VENOUS PRESSURE fAaila@agsiavnnnnin PRESSURE
THRESHOLD waafiangysiatilagnnaiavsufinsaniu 3 a3

* Pressure threshold for blood flow 200 ml/min and Hct 30%
- 14G @ threshold pressure & wsu AVG ati 90 mmHg
- 15G @ threshold pressure &w5u AVG at#l 120 mmHg
- 16G @ threshold pressure & w5u AVG ag#l 150 mmHg
e £V LUAAMUNTFIUETUITY AVF



STATIC VENOUS PRESSURE (SVP)

e AanNITIauaulugunanidanuuzuen blood pump MnUNIBTAU
ATMAP 6@ty SVP/MAP (SVP ratio) unsainaiiaaaseanntda
WaniRameu artery uag vein #iaialagdaan’annnisaadiaintainiy

&N ﬂmmanumuvenous chamber MSBG\Q'\Q'\ nriilaw aomsaovxlaﬂ
Hhlg

. SVP/MAP threshold for AVG > 0.50 #3a tWndu 0.25 aalu 1 1au
« SVP/MAP threshold for AVF = 0.35
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Static Intra-access Pressure




‘Step in static |AP measurement

» Establish a baseline and follow with trend analysis.

e Calibration of pressure transducers within +/-
SmmHg.

« Measure MAP in contra lateral arm.

o Stop blood pump & clamp venous line proximal to venous drip chamber, on the arterial line the
occlusive roller pump serves as a clamp.

« Wait for 30s until venous pressure is stable and then record venous and arterial AP
« Determine height correction h between the access and the drip chamber.
o Arterial ratio= (arterial IAP+ Ht.Correction)/ MAP

= Venous ratio= (venous IAP + Ht.Correction)/ MAP



SVP using drip chamher method

Arterial Pia = (arterial AP + arterial Posset — arterial Po) / MAP
Venous Pia = (venous |AP + venous Pofset — venous Po) / MAP



ANTAAAIUAILLIIAUTULRULA A LLAY
(ARTERIAL PRESSURE LOW)

. LuaLaiu‘vxlanLaaﬂuﬂsmmms“lmamaaLaamamaa mus\mumﬂmnmu
arterial agfinauundu aiamm“lmmnplllow wuINAdY wsIGUNGaaL
11nn31 150-250 mmHg ag'lsigunsadednsinislunazasidanle
audaiuunely uwazsasanblood flow av

. m‘lmwu 15G ilm blood flow 400 ml/min wuJaénarterial pressure
#1A731 -200 mmHg 19431 access blood flow Litfizgwa



MONITORING AND SURVEILLANCE

e Maturation of vascular access
* Physical exam

* Venous pressure

 Recirculation

* Adequacy of dialysis

e Intra-access blood flow



ACCESS RECIRCULATION

» Access recirculation tAiaannn1si blood pump flow unnnI1 access
blood flow vinlyitdaaluandugsivnranividinvein luataundu'ly
N9 tduartery wazinnauldwaniv

« AALARTUAVF 11a91nAVG inazanfunaunazinalsngnisol
access recirculation

. AVG ffnamduiila access blood flow s1n31 600-800 ml/min a9
§9n31A1 blood pump flow wel AVF tlemvagi e access blood flow
611N3I1 400 ml/min



Arterial Side
e A Ry

Venous Side

Access Flow



n153AACCESS RECIRCULATION 62838 UREA-BASED

1.

S e TSR

36 recirculation analu 30 U1 vavBBuWantdas Uaratdunantdaningiu
2eNdUad 5 cm

. i@ blood pumpauidné wenea ultrafiltration(UF) Anauvinnisia
. AALRaAINartery uag vein waangiu 89a9333nA1 BUNa way BUNv

AUAGLU

: Mé’aam”aﬁ 3 aaANLe) blood pump wda 120 ml/min w1y 10 Ui

uwastiamasy 10 3u1 e blood pump ui

Clamp &ananidansu artery Inausaiazaaidan
aaLdanannsuartery tasgonsia BUNs

A1udaLA recirculation R= 100 x (BUNs-BUNa)/ (BUNs-BUNv)
61 R dimunnnii 5-10% waadin i access recirculation




ADEQUACY OF DIALY®SIS

e NTIAANUNALNEVADINITWANLRAA WIANUI LULNEIWANDD
inadequate ataagdlileyinannvascular access

e Urea reduction ration
N4 VA

e Non urea-based measurement



MONITORING AND SURVEILLANCE

 Maturation of vascular access
* Physical exam

* Venous pressure

* Recirculation

 Adequacy of dialysis

* Intra-access blood flow




INTRA-ACCESS BLOOD FLOW

* Ultrasound dilution (transonics)

* Duplex flow Doppler ultrasound

* Variable flow Doppler ultrasound
* Crit —line

* Urea dilution

* In line dialysance
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THAN K YOU FOR YOUR ATTENTION



