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- The key to successful vein recanalization is to understand the anatomy.

- One must take into account the overall anatomic situation, inflow and
outflow, as well as the cephalic extension of the obstruction.

- It is therefore crucial to have good cross-sectional imaging for planning
purposes
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NATURA
CONSEGUENZE CLINICHE
INDICAZIONI TERAPEUTICHE
FOLLOW UP
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Whereas venography remains the gold standard for diagnosing
UEDVT, it has been largely replaced by ultrasonography as the initial
diagnostic modality.

Management of Deep Vein Thrombosis of the
Upper Extremity

Rolf P. Engo_ll.\:‘rgm‘. MD; .\Jlil.\ Kucher, MD
(Circulatfion, 2012:126:768-773.)
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Douglas S. Katz, MD, FACR, Kristen Fruauff, MD, Anca-Oana Kranz, MD, and Man Hon, MD

Imaging of deep venous thrombosis:
A multimodality overview

APPLIED RADIOLOGY" March 2014
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Because CT is used to evaluate a wide variety of abdominal symptoms,
it is likely to be the most common imaging modality for initial detection
of IVC variants and pathologic findings
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Imaging Evaluation of the
Inferior Vena Cava'
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MR imaging, specifically with breath-hold contrast material-enhanced
three-dimensional T1-weighted imaging and balanced steady-state
free-precession techniques, is more reliable than CT for evaluation

of IVC tumor thrombus
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Imaging Evaluation of the
Inferior Vena Cava'

RadioGraphics 2015; 35:5758-592
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US is also useful for initial evaluation when an IVC pathologic condition

IS suspected, although US is subject to operator dependence and
evaluation of the infrahepatic I[VC may be limited because of artifact resulting

from overlying bowel gas and body habitus
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Thomas de Perrot, MD,' Marc Righini, MD,”> Henri Bounameaux,” Pierre-Alexandre Poletti, MD'

Contrast-Enhanced Sonographic Diagnosis of
Unsuspected Internal Iliac Vein Thrombosis

J Clin Ultrasound 39:553-555, 2011:
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Ultrasonography (US) is usually the investigation of choice, with
a sensitivity and specificity ranging between 60% and 100%[

Doppler imaging can confirm the absence of flow in part or all the
vasal lumen
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Francesca R Ponziani, Maria A Zocco, Chiara Campanale, Emanuele Rinninella, Annalisa Tortora, Luca Di Maurizio,
Giuseppe Bombardieri, Raimondo De Cristofaro, Anna M De Gaetano, Raffaele Landolfi, Antonio Gasbarrini

Portal vein thrombosis: Insight into physiopathology,

diagnosis, and treatment
Gastroenterel 2010; 16(2): 143-155
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CT scanning is able to demonstrate hyperattenuating material in the portal
vein lumen and the absence of enhancement after contrast injection

MRI might also confirm the vascular occlusion; at spin-echo MR, the clot
appears isointense on T1- weighted images, or hyperintense if recent, and
usually has a more intense signal on T2 images
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Francesca R Ponziani, Maria A Zocco, Chiara Campanale, Emanuele Rin%él\a, Annalisa Tortora, Luca Di Maurizio,
Giuseppe Bombardieri, Raimondo De Cristofaro, Anna M De Gaetano, Raffaele Landolfi, Antonio Gasbarrini

Portal vein thrombosis: Insight into physiopathology,
diagnosis, and treatment
Gastroenterol 2010: 16(2): 143-155
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US is less reliable in determining the extension of the thrombus to the
mesenteric circulation. Instead, CT scanning and magnetic resonance
imaging (MRI) can easily obtain this information
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Francesca R Ponziani, Maria A Zocco, Chiara Campanale, Emanuele Rinninella, Annalisa Tortora, Luca Di Maurizio,
Giuseppe Bombardieri, Raimondo De Cristofaro, Anna M De Gaetano, Raffaele Landolfi, Antonio Gasbarrini

Portal vein thrombosis: Insight into physiopathology,

diagnosis, and treatment

Gastroenteral 2010; 16(2): 143-155




TROMBOSIVENOSA DEGLI ARTI SUPERIORI E INTRADDOMINALE - DIAGNOSTICA PER IMMAGINI :

TROMBOSI VENOSA MESENTERICO-PORTALE '

s SEDE
V" % [ ESTENSIONE
‘ RAPPORII

e I/

Mesenteric Venous
_ Thrombosis: Diagnosis
Michelle S. Bradbury, MD, PhD « Peter V. Kavanagh, MD « Robert E. . .
Bechtold, MD « Michael Y. Chen, MD « David §. Ott, MD « John D. arld Nonlll“rasl“re

Regan, MD « Therese M. Weber, MD . 1
Imaging
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Helical CT angiography and three-dimensional gadolinium-enhanced MR
angiography should be considered the primary diagnostic modalities for
patients with a high clinical suspicion of mesenteric venous thrombosis.

Mesenteric Venous
__ _ Thrombosis: Diagnosis
Michelle S. Bradbury, MD, PhD « Peter V. Kavanagh, MD « Robert E. . .
Bechtold, MD « Michael Y. Chen, MD s David . Ott, MD « John D. and NOI‘llIlVElSlVE

Regan, MD « Therese M. Weber, MD . 1 RadioGraphices 2002 22:527-5:
Imaging *TIE 5 ‘
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CT, sonographic, and MR imaging findings of this pathology have been well
described, and these methods have been shown to be reliable and sensitive for
detecting OVT

Mehmet Bilgin,! Osman Sevket,? Seyma Yildiz,! Rasul Sharifov,! and Ercan Kocakoc!

Imaging of Postpartum Ovarian Vein Thrombosis

Obstetrics and Gynecology volume 2012,
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The sensitivity of contrast enhanced CT to detect OVT approaches 100% although
may be overlooked by the inexperienced radiologist given infrequent presentation
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Ovarian vein thrombosis in the nonpregnant
woman: an overlooked diagnosis
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*Ultrasound (Duplex) of kidney and renal vein.

This should be the initial investigation of choice. An increase in renal size
accompanied by a decrease in echogenicity (due to interstitial edema) can be seen
during the acute phase of obstruction

SEDE
ESTENSIONE
RAPPORTI

Misha Witz MD' and Zeev Korzets

Renal Vein Occlusion: Diagnosis and Treatment

A5
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Conventional CT or CT angiography is useful , particularly when vein
occlusion is thought to have been caused by renal or retroperitoneal tumor or
aortic aneurysm SEDE

ESTENSIONE
RAPPORI

Renal Vein Occlusion: gnosis and Treatment

15
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MRI is reported to be comparable or superior to CT angiography but is not freely
available

Misha Witz MD' and Zeev Korzets

Renal Vein Occlusion: Diagnosis and Treatment

IF
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1

\-’ “ Left common
iliac v.

Compression site

Endovascular Management of
M. R. Grunwald
May-Thurner Syndrome M. 7. Goldberg
L. V. Hofmann

AJR:183, November 2004
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bands of fibrous tissue or webs were found in the left CIV at the point where it was
crossed by the right CIA ,which consisted of fibrocytes, collagen, and capillaries

Lateral Spur
NATURA

“~JRight Common
——_]lliac Artery
—

= - Medial Spur
Diaphragm

Right Common
1hac Artery
l.Qﬂ Common
lliac Vein

normal intima and media were replaced by wellorganized connective tissue
covered with endothelium, further confirming May and Thurner’s hypothesis that
the synechiae were caused by wall compression and irritation from chronic,

pulsatile trauma

MAY-THURNER SYNDROME WITH VENOUS CLAUDICATION
LINDA SULZDORF, RDMS, RVT, BSVT
JDMS 22:243-252  July/August 2006
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Neoplasie

Richard P Smullie, MD
Monisha Shetty, MD

\
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Imaging Evaluation of the
Inferior Vena Cava'
RadioGraphics 2015; 35:578-5092
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Hepatic vein stenting for recurrent ascites
Min polycystic liver and Kidney disease

. pl .
David W. Mudge', James Taylor® and Kym M. Bannister'

Nephrol Dial Transplant (2005) 20: 2566—2568
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Massive PulmoaryElboIism Caused by Internal lliac Vein
Thrombosis With Free-Floating Thrombus Formation in the
Inferior Vena Cava

Annals of Vascular Surgery

Yolume 26 3, April 2012, Pages 420.e5-420.e7
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Computed tomographic (CT) pulmonary angiography has been evaluated
with meta-analysis and has demonstrated sensitivities of 53%-100% and
specificities of 83%—-100%

4

CONSEGUENZECIEINICHE
INDICAZIONINERAPEUNICHIE

Vittram, MB, ChB * Michael M. Maher, MD » Albert ¥. Yoo, MD
K. Kalra, MD « Jo-Anne O. Shepard, MD

IcLot
>

CT Angiography of Pul-
monary Embolism:

Diagnostic Criteria and
Causes of Misdiagnosis!

RadioGraphics 2004: 24:1219
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Lawrence R. Goodman, MD

Small Pulmonary Emboli:
What Do We Know?!

Radiology 2005; 234:654-658

« 1995 - “ CT is insensitive; it misses too many
pulmonary emboli.”

« 2005 - “ CT is too sensitive; it detects too many

pulmonary emboli.”
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Small Pulmonary Emboli:
What Do We Know?'!

Radiology 2005; 234:654-658

In daily practice, the clinical importance of small PE is also called into question
when small emboli are detected in asymptomatic patients who have undergone
CT scanning for other reasons. Incidental PE have been detected in 2%—

5% of all patients scanned.

The majority of patients with small PE are never suspected clinically and are
never evaluated. Autopsy studies show evidence of old or recent PE in 51%—
90% of patients when there is careful examination of the pulmonary vessels




Lawrence R. Goodman, MD

Small Pulmonary Emboli:
What Do We Know?'!

Radiology 2005; 234:654-658

How frequent are Isolated Subsegmental Pulmonary Emboli (ISSPE) ?

* 4-slice MDCT : 4.2% of pts ( Coche, Radiology, 2003)
 16-slice MDCT : 5.4% of pts ( Eyer, AJR, 2005)
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Small Pulmonary Emboli:
What Do We Know?!

Radiology 2005; 234:654-658

Do All Patients with PE Need to Receive Anticoagulation Therapy?

ISSPE : May Not Need Anticoagulation ISSPE . Need Anticoagulation

« SSPE, good CP reserve, no DVT * Inadeguate CP reserve
* Incidental SSPE, good CP reserve, « DVT
no DVT

 Recurrent PE

« Contraind to anticoag, no DVT
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Right Ventricular ( RV ) Failure

- Leftward Septal Bowing

 Dilated RV and normal or small LV
RV/LV short axes ratio > 1

RV/LV short axes ratio > 1.5 indicate a
severe episode of PE

Rene Quiroz, MD, MPH*; Nils Kucher, MD*; U. Joseph Schoepf, MD; Florian Kipfmueller, BS;
Scott D. Solomon, MD: Philip Costello, MD: Samuel Z. Goldhaber, MD

Right Ventricular Enlargement on Chest
Computed Tomography

Prognostic Role in Acute Pulmonary Embolism

(Circulation. 2004:109:2401-2404.)




Rene Quiroz, MD, MPH¥*: Nils Kucher, MD*; U. Joseph Schoepf, MD: Florian Kipfmueller, BS:
Scott D. Solomon, MD:; Philip Costello, MD: Samuel Z. Goldhaber, MD

Right Ventricular Enlargement on Chest
Computed Tomography
Prognostic Role in Acute Pulmonary Embolism

(Circulation. 2004:109:2401-2404.)




Measurement of the short axes of
the RV and LV on axial CT
pulmonary angiogram

Rene Quiroz, MD, MPH¥*: Nils Kucher, MD*; U. Joseph Schoepf, MD: Florian Kipfmueller, BS:
Scott D. Solomon, MD:; Philip Costello, MD: Samuel Z. Goldhaber, MD

Right Ventricular Enlargement on Chest
Computed Tomography
Prognostic Role in Acute Pulmonary Embolism

(Circulation. 2004:109:2401-2404.)
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Threshold Values of Quantitative Measurements as Predictive Indices of Death
Probability of Death

Measurament 5% 10% 20% 30% 0% 50%
PA obstruction (%)
Qanadll et al (17) 27 43 60 72 31 90
Jastora et al (18) 5 30 57 75 90 100
*@ 1.0 13 17 19 21 23
AV SO axis (mm) i0 18 57 B 85 69
SUIJE”U‘[ vena cava diameter m—l m} 16 19 23 25 27 29
Azygos vein diameter (mm) 7 9 12 13 14 15

Severe Pulmonary Embolism:

Alexandre Ghuysen, MD

weeemie o MPuUlmonary Artery Clot Load Scores

Paul Gerard, PhD

e o @ and Gardiovascular Parameters as
e Predictors of Mortality'




Sven F. Thieme - Nima Ashoori » Fabian Bamberg - Wieland H. Sommer -
Thorsten R. C. Johnson - Hanno Leuchte « Alexander Becker » Daniel Maxien
Andreas D. Helck - Jiirgen Behr « Maximilian F Reiser - Konstantin Nikolaou

Severity assessment of pulmonary embolism using dual
energy CT — correlation of a pulmonary perfusion defect
score with clinical and morphological parameters of blood
oxygenation and right ventricular failure

Eur Radiol (2012) 22:269-278
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Sven F. Thieme - Nima Ashoori » Fabian Bamberg - Wieland H. Sommer -
Thorsten R. C. Johnson - Hanno Leuchte « Alexander Becker » Daniel Maxien
Andreas D. Helck - Jiirgen Behr « Maximilian F Reiser - Konstantin Nikolaou

Severity assessment of pulmonary embolism using dual
energy CT — correlation of a pulmonary perfusion defect

score with clinical and morphological parameters of blood
oxygenation and right ventricular failure

Eur Radiol (2012) 22:269-278
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Rafael Duran, MD + Alban L. Denys, MD < Igor Letovanec,
Reto A. Meult, PhD, MD « Sabine Schmidr, MD

Multidetector CT Fea-
tures of Mesenteric Vein
Thrombosis'

RadioGraphics 2012; 32:1503-1522




CT Evaluatlon of Reno—
vascular Disease!

RadioGraphics 2000; 20:1321-1340
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Pier Luigi Bedani'. Roberto Galeotti?.
Successful local arterial urokinase infusion to reverse late postoperative
venous thrombosis of a renal graft

Nephrol Dial Transplant (1999) 14: 2225-2227



Pier Luigi Bedani'. Roberto Galeotti?.
Successful local arterial urokinase infusion to reverse late postoperative
venous thrombosis of a renal graft

Nephrol Dial Transplant (1999) 14: 2225-2227
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A Renal Vem Stentmg for
Nutcracker Syndrome

ENDOWVASCULAR TODAY | APRIL 2010
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. 1* 1
Franco Verde . Pamela T. Johnson

One Not to Miss: Ovarian Vein Thrombosis Causing

Pulmonary Embolism with Literature Review

0 &ﬁ
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‘
.",

Ovarian vein thrombosis is a rare, yet highly important, entity to recognize, due
to possibility of causing pulmonary embolism.

Inspection of ovarian veins should be part of every CT interpretation,
particularly in the setting of pregnancy, malignancy, pelvic infection and surgery,
as a small clot may be overlooked.
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