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OVERVIEW




ANGIOGRAPHY TEAM

procedures, and

3. a radiologic technologist.

physician, nurse, technologist, or hemodynam1c t'
ailable to assist with the procedure.



ANGIOGRAPHIC REQUIREMENTS

» ANGIOGRAPHIC ROOM

1e procedure room should be specifically designed to accommodate
sophisticated and accessory equipment as well as angiographic team and other s

ent holding area. The room must have outlets for oxygen an
ereency medical eauivment must be nearbv.






ANGIOGRAPHIC IMAGING EQUIPMENT

EQUIPMENT REQUIREMENTS

le that provides access to the patient from all sides; it should have four-way
ility, adjustable height, and a tilting mechanism.

~

luor oscopy unagmg system with intensifier or the newer flat detector digital fluor

ssures, oxygen levels, and electrocardiogram.

ing method linked to a PACS and laser printer



ANGIOGRAPHIC IMAGING EQUIPMENT

ANGIOGRAPHIC TRAY
ontains the basic equipment necessary for a catheterization. Basic sterile

tion sponges & antiseptic solution

(Fixing Tapes)
- intensifier cover

" Arannitilal for veeealivein) miinctiive 1f catheterization



Stenle items ready for artenal puncture
and catheterization
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liplane digital angiographic system. (Courtesy Philips Medical S 's%y \ Flat detector digital angiographic system, single plane
o 5 5'VE -3 - (LUUIESY P VIGURGE JyoRiis (Courtesy Philips Medical Systems.)
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INTRODUCTION

* Venography/phlebography is a procedure in which x-ray of the veins, is taken after
special dye is injected into the veins. The dye has to be injected constantly via
catheter, making it an invasive procedure.

» Contrast venography is the gold standard for judging diagnostic imaging method:
for deep venous thrombosis; although, because of its cost, invasiveness, the increasec
sensitivity of sonography to demonstrate pathology and other limitations this test i
rarely performed

» Venography can also be used to distinguish blood clots from obstructions in the veins
to evaluate congenital vein problems, to see how the deep leg vein valves ar
workine or to identifv a vein for arterial bvpass eraftine.
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SPECIFIC VENOGRAPHIC PROCEDURES

raphy can be divided into following sections:

‘pheral Venography
wer limb venography
2 per limb Venography
- Peripheral Varicography

- Central Venography
; ferior Vena Cavography
= 8 penor Vena Cavography




PATIENT PREPARATION

ymmon procedure for patient preparation are:

' 4-6hrs prior to examination
ecent serum creatinine(M:60-130;F.40-110umol/L) and urea(1.6-7,

g proper medical history so that appropriate premedication can be used.
‘patient to an appropriate gown.
Informed consent
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CONTRAINDICATIONS(RELATIVE)

n Contraindications for venography include
dia allergy,

nal function

ng disorders

int medication

rdiopulmonary or neurologic status.

—consent by patient to procedure

ecific sections of venography as these are common points to all the venogra
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PERIPHERAL VENOGRAPHY

e study of the veins of the extremities. It is still considered the gol_
znosis of deep venous thrombosis, but is now only very rarely perfor

=

udied under:

mb venography
‘venography
al Varicography



LOWER LIMB VENOGRAPHY

« It is the study of the veins of the lower limb by the introduction of
contrast medium.



LOWER LIMB VENOGRAPHY
- ANATOMY:.

of the lower limb can be divided into a superficial
>p venous system.




LOWER LIMB VENOGRAPHY

- ANATOMY.

‘ the dorsal venous arch to drain the foot and lower leg and join
7 to become the popliteal vein at the level of the knee. )

liteal vein continues upward to become the femoral
1g the external iliac vein)







INDICATION

ep vein thrombosis

‘demonstrate incom

condary or recurre

- Patient with swollen




CONTRAINDICATION

EQUIPMENT

anced Fluoroscopy unit with spot film device and t




CONTRAST MEDIA

nolar contrast media 240mgl/ml
me about 50-150 ml

PATIENT PREPARATION

e the leg overnight if edema is severe.




PROCEDURE

is placed supine on the x-ray table with all elastic wrapping,




TECHNIQUE

Ascending phlebography :

fly needle is inserted into peripheral vein on the dorsum of the foot



CONTD..

4_j;_gzmedium is injected into the extremity either by hand or pressure injector
sure is made about 2 minute after the beginning of injection focusing the legs
opic views are required , exposure of legs taken in second or stereo position
taken exposing the thigh

s lowered again and another film is taken of the legs to determine the degree of st

arate exposure of the pelvis done by tilting the table back to the horizontal p
s the filling of the pelvic veins with the contrast medium

procedure , needle should be flushed with 0.9% saline to avoid the ris



CONTD..
- Descending Phlebography:

ntly done procedure

| Ine with feet against foot rest

t performs valsalva maneuver contrast will reflux down an
nto the popliteal vein



IMAGES

iior-posterior(AP)of calf.
Oblique of calf(Internal and External)

3. AP of popliteal, femoral and iliac veins.

AFTERCARE

limb should be exercised.




femoral vein




UPPER LIMB VENOGRAPHY

It 1s the study of the veins of the upper limb by the introduction of contrast medium.




UPPER LIMB VENOGRAPHY
- ANATOMY,

' mmonly used to draw blood, which connects
1l drainage systems of the forearm)




UPPER LIMB VENOGRAPHY
- ANATOMY.

achial veins join the superficial basilic vein to
vein, which empties into the subclavian and
[perior vena cava.




Normal right upper Imb venogram




INDICATION

uction

Ba a3

ongenital abnormality of the venous system

CONTRAST MEDIUM
:» bsmolar contrast medium of 300mgl/ml

EQUIPMENT

dvanced Fluoroscopy unit with spot film device
le




TECHNIQUE

nt is supine



EE———— e
PERIPHERAL VARICOGRAPHY

INDICATIONS

te distribution of varicose veins.

sites of communication with deep venous system.

f recurrent varicosity.

CONTRAINDICATIONS

CONTRAST MEDIUM

M 240mgl/ml. Volume depends on extent and volume of varicosities.




CONTD..

tient lies supine and tilted 40° head up to delay washout of contrast.
rfly needle is inserted into a suitable varix below the knee.
1l of contrast are injected by hand under fluoroscopic control.

spot films is taken:
1d 2 obliques
ce - to assess the short sapheno-popliteal junction.

ing above the knee is adequate, then further views of the thigh can be ta
ate the extent of long saphenous varicosity.

volume of varicose veins, it may be necessary to re-site the n
ove the knee to obtain adequate contrast filling of the entire sy:



CONTD..

Contd..

,..,:..-and the risk of phlebitis.
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AFTERCARE

‘The limb should be exercised gently to washout any remaining contrast

© varicose voin
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CENTRAL VENOGRAPHY




CENTRAL VENOGRAPHY




INFERIOR VENA-CAVOGRAPHY

snography of the IVC
rmed primarily to rule out the existence of thrombus or the occlusion of the IVC

trast medium is injected through a multiple side hole catheter inserted through
sitioned in the common iliac vein or the inferior aspect of the IVC

hs may need to include the opacified vasculature from the catheter tip to the rig
¢ injection and imaging programs are 20ml/sec for a 40 ml total volume

wo image per second for 4-8 second in both planes

at the end of suspended respiration



INDICATION

rate the site of venous obstruction, displacement or infiltration

minary examination in trans-venous interventional techniques

caval and renal anomalies

te the status of the cava and its collaterals before ligation of the inferior vena

CONTRAINDICATIONS

1g thrombophlebitis

hevnatic and renal dvsfunction




EQUIPMENT

ional/advanced fluoroscopy unit
SF with side holes

CONTRAST MEDIA

= s




TECHNIQUE

tient supine, the catheter is inserted into the femoral vein using the .

Step 2. Placement of needle
in lumen of vessel (inner
cannula removed)




FILMS

rial radiography is performed(Two film/frames per second for 5
film per second for 5-10 second in AP and lateral positions) or as

.

action run at 2 frames/s

AFTERCARE

Pressure at the venipuncture site » Monitoring the patient



interior
venag Cav

Lateral nferior vena cava
B
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SUPERIOR VENA-CAVOGRAPHY

acification result from injection through the catheter positioned in the axillary
subclavian vein

/C and the right atrium



SUPERIOR VENA-CAVOGRAPHY

resentative program for a catheter injection is 10 to 15 ml/sec for a 3C
al volume of contrast medium

are produced in both planes, if desired, at a rate of one or two ir
| for 5-10 seconds and are made at the end of the suspended ins;



INDICATION

» occlusion or stenosis of superior venacava

rate the site of venous obstruction

abnormality of the venous system e.g. left sided superior venacav:

ry examination in trans-venous interventional techniques



TECHNIQUE

1pine

pper chest and lower neck is taken as the preliminary film

needles are inserted into the medial antecubital vein of both arms

n of contrast media 30 ml from each side, are made simultaneously,

perators.

Fos

is started after two third of the contrast medium is injected.



FILMING

re obtained at one frame/films per second for 10 second

AFTERCARE

y aftercare is not required unless the catheter is used



Fig. 26-25 AP




SELECTIVE VISCERAL VENOGRAPHY

ample the veins that drain the small bowel are normally v1
ending the imaging program of a superior mesenteric arteriograr



RENAL VENOGRAPHY

lly performed to rule out thrombosis of the renal vein . It is also cathe
4 pling , usually to measure the production of renin, an enzyme product ;
t lacks adequate blood supply.

olume of contrast is given at 8 ml/sec.

second are taken for 4 seconds.



(b) (c)




HEPATIC VENOGRAPHY

al vein approach may also be used.

Can be done by following method.

ent is placed in the supine position that include the liver tissue and the ext:
erior vena cava

me of contrast is given at 10 ml/sec
ond is taken for 8 seconds

t the end of suspended expiration.
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PORTAL VENOGRAPHY

monstrate prior to operation the anatomy of the portal system in pati

e

| hypertension.
heck the patency of a Porto-systemic anastomosis.
A 370, 50 ml is used.

performed by injecting the portal vein directly from a percutaneous ap
y accomplished by late phase imaging of splenic artery or a su
- arteriogram.



Portal venogram. (m, Main portal v.; s, superior mesenteric v

i inferior mesen- teric v.; SP. spleniC v.; c, coronary varicies.)



CEREBRAL VENOGRAPHY

Internal carotid artery injection venous phase




Infernior
sagittal sinu

Straight
sm

L. transverse
sinus

L. internal
jugular vein




CAPNOCAVOGRAPHY

It is ideal in patients who are allergic to iodinated contrast media
promised renal function.

‘buoyancy of CO, makes it necessary for the procedure to be done in t
‘position for optimal visualization of the IVC

mitation of the technique is the possibility of neurotoxicity



Use of carbon dioxide (CO,) as a contrast
medium is demonstrated (appearing white along
the right of the spine) on a frail 75 year old man.




RISKS AND COMPLICATIONS

, therefore venography procedures always involve some level
mon risks and complications include the following:

4. Hematoma

5. Dissection of a vessel

6. Infection of puncture site

7. Tissue necrosis due fo extravasation

ussed in the specific sections of venography as these are common points to allth



CONTD..

0 contrast media:

nirast media reaction
rombophlebitis
rdiac arvhythmia

t be discussed in the specific sections of venography as these are commy



RADIATION PROTECTION

risk exists for increased radiation dose to the members of the angiography team 1
roximity to the patient and equipment during the procedure. So, Careful use of
on devices, such as lead aprons, thyroid shields, and lead glasses, is required.



OTHER MODALITIES

ULTRASOUND
the most widely used imaging method for the venous system

ages are that it is low cost and readily available

' the modality of choice because veins can be systematically examined using a combi
us wave, duplex and color Doppler systems ( demonstrates changes in the velocity of v
95% accuracy) |

cluding renal veins, hepatic and portal veins, and inferior vena cava
to assist in central venous line placement, e.¢. for the internal iugt



OTHER MODALITIES

COMPUTED TOMOGRAPHY

detector CT (MDCT) with standard IV contrast and scan delay protocols for

ien/pelvis is very effective for detection of compression or thrombosis of n



OTHER MODALITIES

MAGNETIC RESONANCE IMAGING(MRI)

well suited to imaging the venous system, but because of cost and limited avai

n evaluation of congenital abnormalities of peripheral venous anatomy

n d most versatile imaging modality for the brain,



Conventional Digital
angiography subtraction

CT angiography MR
angiography

- LS

"

You can see the
bony skelefon 1s suzbtracted

The bony skeleton



tional Venography

‘acy is crucial since

Pulmonary embolism

These blood clots that lodge in the lung il an
estimated 50,000 to 100,000 Americaas sach
year. Risk factors inclode surgery, leg injuries,

re requiring int
0 cannulate ve

in thrombo:
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