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Ultrasonographic report for lower extremity vein

dgdgasgrdaets] £3uods]

1D: MName: sex/age:
1. Problems
[] Tortuous vessels / [ | Pain / [ | Cramping / [ | Feeling of heaviness
[] Leg edema / [ | Skin discoloration
[ co/l f cz /J oc3 /J ooca f cs / [1C8
[ Proven PTE or DVT / [ Elevated d-dimer [ others:
2. Reflux / Varicosity
- Right
[] GSV-AK / GSV-BK / SsV S CFV / 1PV / [ other
- Diameter: mm
- Reflux time: sec
- Left
[] GSV-AK / GSV-BK / SsV/ CFV / 1PV / [ other
- Diameter: mm
- Reflux time: sec

3. Perforator

- Right
[] thigh / [ calf
[] proximal / mid / [ distal
- Diameter: mm
= Reflux time: zec
- Left

[] thigh / [ calf
[ proximal J mid / [ distal
= Diameter: mim

= Reflux time: sec

4. Deep vein thrombosis
- Right

[ CFV / FVv / [PV / [l other
- Left

[] CFV [/ FV / LI PV J [ other

5. other findings

Lower extremity veins

mu:. EAH O

Pusan National University Hospital



Ultrasonographic report for arteriovenous access for hemodialysis

ID:

1. Problems

[] No thrill/bruit / [ Decreased thrill/bruit / [] Prolonged bleeding
[] Decreased access flow [/ [] Elevated access pressure

ey wers] z3uiejus)

Name: sex/age: /

[] Delayed maturation / [] Aneurysm / [ Arm edema / [ ] Pain

[] Pre-op evaluation / [ Post-op evaluation / [] others:

. Previous arteriovenous access data

Op date / Op name:

. Measurements
A anastomosis:

V anastomosis:

JAV:

Feeding artery:

min

- Diameter:

- Volume-flow:

Arterial side: [

cephalic /

- Diameter:

- Volume-flow:

Venous side: ] cephalic /

- Diameter:

- Volume-flow:

Drained vein: [

cephalic /

- Diameter:

- Volume-flow:

Stenosis

| yes

Thrombosis

| yes

[ no

[ no

. other findings

min

"1 radial / [ brachial / [ other

min
ml/min

[] graft / [ basilic / [ other
mrm

ml/min

] graft / [ basilic / [ other
min

ml/min

[ basilic / [] brachial / [ other
min

ml/min

Arteriovenous fistula

mu:. EAH O

Pusan National University Hospital



Lower extremity veins

varieose vein and

Deep veln thrombosis




Yenous disease description

CEAP VCSS

* Clinical * Venous

* Ktiologic * (Clinical
* Anatomic ° Severity
° Pathophysiologic * Score

Pusan National University Hospital



CEAP classification

C E A P
Clinical” Etiology Anatomic Pathophysiologic”
Cy: No signs of venous disease E.: congenital A superficial P,: reflux

velns

Cy: Telangiecrasias or re

C3: Varicose veins

Cyr Varicose veins, rec

AL AWV LIS

Cy: Edema E.: not identified A, not identified P,.: not identified

Cy: Skin changes
Ciat Pigmentation or eczema

Cap: Lipodermatosclerosis or atrophie
blanche

Cic: Corona phlebectatica
Cs: Healed ulcer
Cgr Active ulcer

gt Active uleer, recurrent

* The designators § (symptomatic) and A (asymptomaric) are further applied to each C classification
b Advanced CEAP classification spt't:iﬁﬁ one of 18 SPﬂ:iﬁc venous locations in the lower extremiry




Yenous disease description

CEAP classification VCSS
* Clinical * Venous
* Ktiologic * (Clinical
* Anatomic * Severity
* Pathophysiologic * Score

Pusan National University Hospital



VSCC A

Attribute Absent=0 Mild = | Moderate =2 Severe =3

Pain None Occasional Daily Limit activities
Varicose veins -ensive (LSV, SSV)
Venous edema - ~ rning, leg
Pigmentation u a_ -L 1 t y O f L 1 -F e der (above 1/3)
Inflammation lulitis
Induration None Focal (<5cm) <Lower 1/3 Entire lower 1/3
Number of AC 0 I 2 3

Duration of AC None <3 months 3 months—| year >| year

Size of AC None <2 cm diameter 2—-6 cm diameter >6cm diameter
Comp therapy Not used Intermittent use Most days Continually

LSV: long saphenous vein; SSV: short saphenous vein; AC: active ulceration; lower 1/3: lower 1/3 of the leg.

PAUL I Stciorel

Pusan National University Hospital




Ultrasonographic report for lower extremity vein

dgdgasgrdaets] £3uods]

D: Mame: sex/age:  /

1. Problems

[] Tortuous vessels / [ ] Pain / || Cramping / [ | Feeling of heaviness
[] Leg edema / [ | Skin discoloration

[Jco/l 4 OcCc2 J OOC3 4 Jca J OCs / [ICE

[ Proven PTE or DVT / [ Elevated d-dimer / [ others:

2. Reflux / Varicosity
- Right
[] GSv-AK / [ GSV-BK / (1 8sV J [ICFV / [PV / [ other

1. Problems oY

| | Tortuous vessels / [ | Pain / ‘ || Cramping / || Feeling of heaviness
|| Leg edema [/ || Skin discoloration
lcosr Jf Jcz Jf [Jc3 /J Lca f OCcys /f [ Ce

|| Proven PTE or DVT [/ || Elevated d-dimer / | others:

= Reflux time: sec
4. Deep vein thrombosis

= Right
[JCFV / [ FV / 1PV J U] other

[JCFV J LLFV / [PV / [l other
PN SAHor gl

5. other findings Pusan National University Hospital

- Left




Clinical (C) class

CO No visible or palpable signs of venous disease
C1 Telangiectasia or reticular veins
C2 Varicose veins
C2r Recurrent varicose veins
C3 Oedema
C4 Changes in skin and subcutaneous tissue secondary to CVD
C4a Pigmentation or eczema
C4b Lipodermatosclerosis or atrophie blanche
C4c Corona phlebectatica
C5 Healed ulcer
C6 Active venous ulcer
Cor Recurrent venous ulceration

S: symptomatic, including ache, pain, tightness, skin irritation, heaviness, and muscle cramps, and other complaints attributable to venous dysfunction
A asymptomatic




C1

. telangiectasia

-

BAMHOl

Pusan National University Hospital



C1: reticular vein

-

BAMHOl

Pusan National University Hospital



C2 :varicose vein

HAT oI

Pusan National University Hospital

mu:l



C3:edema

PN SAttiorige)

Pusan National University Hospital



C4a : pigmentation and eczema

B
-

BAMHOl

Pusan National University Hospital



C6 : active ulcer

C4b : Lipodermatosclerosis or atrophie blanche

PN SAttiorige)

Pusan National University Hospital



C4b : Lipodermatosclerosis
or atrophie blanche

PN SAttiorige)

Pusan National University Hospital



C4b : Lipodermatosclerosis or atrophie blanche

-

BAMHOl

Pusan National University Hospital



C4c : Corona phlebectatica

PN SAHor gl

Pusan National University Hospital



C5 : healed ulcer

ST

M\l# = HH
Pusan National University Hospital



C6 : active ulcer

PAU'. HAHHSHDH

Pusan National University Hosp|ta|




Co6

- active ulcer

-

SANTHOr S

Pusan National University Hospital



C6 : active ulcer

mu:l BT SR

Pusan National University Hospital



Etiological (E) class
Ep
Es
Esi
Ese
Ec
En

Primary

Secondary

Secondary — intravenous
Secondary — extravenous
Congenital

None identified




Ultrasonographic report for lower extremity vein

dgdgasgrdaets] £3uods]

1D: MName: sex/age: /
1. Problems
[] Tortuous vessels / [ | Pain / [ | Cramping / [ | Feeling of heaviness
[] Leg edema / [ | Skin discoloration
[Jco/l 4 OcCc2 J OOC3 4 Jca J OCs / [ICE
[ Proven PTE or DVT / [ Elevated d-dimer / [ others:
2. Reflux / Varicosity
- Right
[] GSV-AK / [ GSV-BK / [ SsvV / [ CFV / [IPV / [ other
- Diameter: mm
- Reflux time: sec
= Left
[l GSV-AK / [ GSV-BK / 188V / [ CFV J/ 1PV / [ other
- Diameter: mm
- Reflux time: sec

3. Perforator

= Right
[] thigh / [ calf
[] proxmal / [ mid / [ distal
- Diameter: mm
= Reflux time: zec
- Left

[] thigh / [ calf

[] proxdmal / [ mid / [ distal
- Diameter: mm
- Reflux time: sec

4. Deep vein thrombosis
- Right

[JCFV / [ FV / 1PV J U] other
= Left

[JCFV J LLFV / [PV / [l other

5. other findings

PAU'. HAHHSHDH

Pusan National University Hosp|ta\



Anatomical (A) class

As Superficial
Ad Deep
Ap Perforators

An No identifiable venous location




Anatomical classification
As (Superficial)

Ad (Deep)

Ap (Perforator)

Segment
number”

N w N = =

—
O@OO\IO\U‘I

12

13
14

15
15
15

15
16
16
16
17

18

New anatomical site’

Tel
Ret

GSVa
GSVb
SSV

AASV

NSV
IVC
CIv

1\
EIV
PELV

CRV

DFV

FV
POPV

TIBV
PRV
ATV

PTV
MUSV
GAV
SOV
TPV

CPV

Description

Telangiectasia
Reticular veins

Great saphenous vein, above knee
Great saphenous vein, below knee

Small saphenous vein
Anterior accessory saphenous vein

Non-saphenous vein
Inferior vena cava
Common iliac vein

Internal iliac vein
External iliac vein
Pelvic vein

Common femoral vein

Deep femoral vein

Femoral vein
Popliteal vein

Crural (Tibial) vein
Peroneal vein
Anterior tibial vein

Posterior tibial vein
Muscular veins
Gastrocnemius vein
Soleal vein

Thigh perforator vein

Calf perforator vein

"
PNU, N

HATHOl A

Pusan National University Hospital



GSV (1)

AAGSV (2)

anterior thigh circumflex vein (3)
posterior accessory GSV (4)
posterior thigh circumflex vein (5)
posterior calf circumflex vein (6)
anterior calf circumflex vein (7)
SSV (8)

cranial extension (9)
intersaphenous vein (10)
posterior thigh circumflex vein (11)

Connections to the abdominal and pelvic veins are labeled with
letters

superficial circumflex iliac vein (@)

superficial inferior epigastric vein (b)

superficial external pudendal vein (¢)

Part of the deep veins of the right lower extremity are not labeled
but are depicted underneath in gray.



GSV&t SSV

calf 10-127 &

PN SAHor gl

Pusan National University Hospital



Loy

Varicose Veins of the Lower Extremity: Doppler US Evaluation Protocols,
Patterns, and Pitfalls



[t

. Reflux / Varicosity

Right

Left

[ ] GSV-AK [/ [ GSV-BK
- Diameter:
- Reflux time:

[ ] GSV-AK [/ [ GSV-BK
= Diameter:
- Reflux time:

. Perforator

Right

Left

|| thigh / [ calf
|| proximal / | mid /

= Diameter:
- Reflux time:

|| thigh / [ calf
|| proximal / | mid /

- Diameter:
- Reflux time:

J 188V / [CFV / [PV

J 188V / [OCFV / [PV

| | distal

ITm

S8C

/

/

other

other

Junction



Pathophysiological (P) class*

Pr Reflux
Po Obstruction
Pr.o Reflux and obstruction

Pn No pathophysiology identified




example O C3 C2 C4b C6

A patient has painful swelling of the leg, and varicose veins, lipodermatosclerosis, and active ulceration.

Duplex scanning on May 17, 2004, showed axifthe_{_:;reat saphenous vein above and below the
kﬂeecalf perforator veins, and axi 'n the femoral and popliteal veins. There are no

signs of postthrombotic obstruction.

C2,3,4b,6,SI Epl As,p,dl I:)r
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5. ZSUAL BERA &3 Uy
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1. Vein2 longitudinal

2. Color ¢

3. SV: vein2| o712

MWD THOH | 4. PWO| A mirroring2l =5

. 5. AugmentationO| 25| H A
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Venous

o

L |
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12L5V
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“Color
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DEEP VEINS

Respiratory variation
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Pulsatile FEMORAL veins

r/o0 Congestive heart failure . A
== 18LX7

’ diffT13.0

28 fps

=» Need heart evaluation

07511/-2/ 3/V:2 i e 8L5
1/1 ICD:4.0MHz] 5 S =2 6.0MHz
R PV Vein |

CD Gain = 50 )
2 General l

93 > L.V

recision Pure P
1.5cm

PW:4.0MHz

1 \l"'." AT Ul \ )I“ Wt
;)‘4‘,‘»‘ \ u‘;’ .’\“ ' ”‘? | l\‘.M
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4. Deep vein thrombosis
- Right

LI CFV J [JFV J L1 PV J [ other
- Left

LI CFY J [JFV J 1PV / [ other




Deep vein thrombosis

= o)
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Pusan National University Hospital
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AcCute - hypoechoic or
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11071020180929 Hopital HEAL-AFRICA  L12-5/QXR DvT 20180929

FR 19Hz M2 M3
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C 56

P Low

Gen

1000Hz :
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ChrcTnic - hyperechoicC with peripheral
o\/acCLua oYa

PNUH nAN oUN3 . 0L, MI1.2 Tis0.9 PNUH HAN JUNG YEOL , MI1.2 Tis0.9
23/02/15 11:40:25AM ADM 210186002, 75/01/29 23/02/15 11:40:46AM ADM 210186002, 75/01/29

LoclQ z z
S8 .

RT FV DVT+

mu:. BAHHOr D)

Pusan National University Hospital



Chr(TniC - hyperechoiC with peripheral
revascu arIZatlon

TR N e W i — -,._—’-
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POCUS

e At 2-4cm intervals

* Point-Of-Care Compression UltraSound (POCUS)

2-point US : CFV, PV
sensitivity 91%, specificity 98%  Medicine (Baltimore). 2019 May: 98(22): e15791.
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%rteriovenous fistula ‘




Ultrasonographic report for arteriovenous access for hemodialysis

ey wers] z3uiejus)

1D: Name: sex/age: [/

1. Problems

[[J Mo thrill/bruit / [ Decreased thrill/bruit / ] Prolonged bleeding
[ Decreased access flow [/ [] Elevated access pressure

[] Delayed maturation / [ ] Aneurysm / [ Arm edema / [ ] Pain
[[] Pre-op evaluation / [ Post-op evaluation / [ others:

2. Previous arteriovenous access data
- Op date / Op name:

3. Measurements

- A anastomosis: 1. Problems
i 7] No thrill/bruit / [J Decreased thrill/bruit / ] Prolonged bleeding
- Feoding artery: O redial / O brac [ | Decreased access flow [/ [] Elevated access pressure

:i‘iﬁ‘:_’:lw , ] Delayed maturation / [] Aneurysm / [ Arm edema / [] Pain
- Arterial ;:E;;;E;ephﬂuc / [| Pre-op evaluation / [ | Post-op evaluation / [ ] others:

- Volume-flow:
- Venous side! [] cephalic / [ graft / [ basilic / [ other

- Diameter: mm
- Volume-flow: ml/min
- Drained vein: [ cephalic / [ basilic / [ brachial / [ other
- Diameter: mm
- Volume-flow: ml/min
- Stenosis
[] ves [] no
- Thrombosis

[ yes [] no
PN SAHor gl

4. other findings Pusan National University Hospital



Vascular Ultrasound

» High-resolutional image more than your e

xpectation




KDOQI guideline

Guideline 13. AV Access Flow Dysfunction
Monitoring/Surveillance

AVF, AVGE N&4 9 NS H3llA monitoring?] o 714 <l

surveillanceE 3t=A 9 i3t AUAYS == AL ZA 7 F53510-

E, SurvelllanceZL 72 EZZ0|H, 0] 20O 2 offst ZX|E F A=
ot




Monitoring

 Look

* Feel with your fingers

 Listen with a ste_t_hoscope

Clinical Indicato

= * Physical exam
- Dialysis
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Monitoring
* Look
- Feel with your fingers

- Listen with a stethoscope

Clinical Indicator

 Physical exam
- Dialysis

US scan
start




5. ScanTA

Anastomosiss

Juxta-anastomosis stenosis

Arterial needle puncture site

Middle

Venous needle puncture site

Venous drainage route

e Forearm - to perforator, to UCV, to Bs V
e Upper arm- to prox. CV- CAS- Scl., or Axillary vein




3. Measurements

A anastomosis:

V anastomosis:
JAV: mimn

Feeding artery: [ ] radial / [ brachial / [ other

- Diameter:

- Volume-flow:

mm
ml/min

Arterial side: [ | cephalic /

- Diameter:

- Volume-flow:

] graft / [ basilic / [ other
mim
ml/min

Venous side: [ | cephalic /[

- Diameter:

- Volume-flow:

] graft / [ basilic / [ other
mm
ml/min

Drained vein: [ | cephalic /[

- Diameter:

- Volume-flow:

[] basilic / [] brachial / [] other
mm
ml/min

Stenosis
| yes

Thrombosis

| yes

] no

] no

mu:l

Ao D

Pusan National University Hospital



Flow measurement

The Journal of
Vascular Access

JVA

Original research article

The Journal of Vascular Access

Analysis of access flow using duplex © The Auhort) 2021

. Article reuse guidelines:

« Site: ultrasonography and the ultrasound S
H H journals.sagepub.com/home/fjva
. . dilutional method Senan
* Proximal Brachial artery
) Miju Bae'?”, Chang Ho Jeon*”, Miyeun Han*, Moran Jin'
° FlStUIa and Hyo Jin Kim®

« Venuos drain route

« Within the same anatomical section of the inflow
artery




Brachial arteryOf Al 57

RC fs&

RA, BAOAl &

UD measurement (mL/min}

Mean of UD and DUS (mL/min)

UD measurement {(mL/min}

Brachial artery-based fistula Brachial artery-based fistula Measurement site of R-C fistula : radial artery Measurement site of R-C fistula : radial artery
3500 - 2500 - 3500 |- 2500 |-
2000 | 2000 |-
o d000f = 3000}
E 2500 = °r E R +1.96 SD
i - - 4 1+ 1 4 0 = 09 = |— —————
E £ 1000 D38 50 E 2s00f £ 1000} 1224.4
E | - 978.6 = 5
£ 2000} E  s00k T 5 E 500} Mean
s 2 i 2377 B 200r 2 .
g 15001 3 or ° ) 2 a oF 1.96 SD
L] - _1_ o [ [ eye—
- Q500 —- — %0 g 1s00f o -s0f 3335
o 1000 - = L -503.3 ® =
2 -1000 |- 2 -1000 |-
500 |- a v =348.703 + 0663 x - 9 1000 |- ¥ =161.391 + 0.702 x
n=26 -1500 n=18 -1500 |-
r=0.85; P <0.001 - r=0.87; P < 0.001
1] = 1 1 1 I T -2000 1 L 1 1 L 1 500 L 1 I I -2000 | 1 Il 1 1 Il 1
500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500
UD measurement (mL/min) Mean of UD and DUS {mL/min) UD measurement (mL/min) Mean of UD and DUS {mL/min)
Radial artery-based fistula Radial artery-based fistula Measurement site of R-C fistula: brachial artery Measurement site of R-C fistula : brachial artery
3500 2500 | 3500 2500 -
y =687.296 + 0.457 x y=687.206 + 0.457 x
n=34 2000 n=34 2000 |-
. 000K - g46;P=0.007 +1.96 30 . %000 r-g4s;p=0007 | T 196390
E 1500 1705.3 g 1500 |- 1705.3
S 2500 = S 2500 =
E £ 1000 E £ 1000}
= 3 £ |
2000 2000 -
E E 500 - Mean £ E 500 |- Mean
g 2 5 3 233.4
3 1500 2 0 2334 Z 1500 3 o -
@ . o .
E [=] =500 - £ o 500
w 1000 2 g 1000 - =
3 ) -1000 |- -1.96 SD a ~1000 | 1.96 SD
500 |- 1500 | -1238.5 500 |- 1500 | -1238.5
o ol 1 1 1 1 1 1 ‘mo ul 1 L L 1 L 1 u l 1 L L 1 1 1 '2ma ol 1 L 1 1 L 1
500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500
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« Stenosis =2 PSV measurement
 Intimal Hyperplasia
 Obstruction

 Collateral vessles

* Instent re-stenosis

* Rupture with pseudoaneurysm
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Cephalic arch evaluation
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Variations

N —

Abduction
Adduction external jugular vein

Parallel type Supraclavicular type







Monitoring
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Take Home message

Feel with your fingers

Listen with a stethoscope
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« What is the appropriate intervention when
stenosis is detected by surveillance in the absence
of clinical indicators?

DO NOTHING
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