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INTERVENTIONAL RADIOLOGY

Slileall ¢[,aY radiologyd! alanil

* Interventional radiology is a subspecialty of
Radiology and means minimally invasive
procedures are performed using image
guidance. Some of these procedures are
done for purely diagnostic purposes (e.g.,

), while others are done for
treatment purposes (e.g., ).



What kind of things can be done?

Treatment of vascular problems (embolization or
angioplasty, bleeding, AVM, thrombolysis..)

Biopsies pgpeeS5°
Drainage of fluid.collections_ or abSCess 1.1 js kidsy Stebstration

gt 2> vl e

Kidneys: Nephrdstomy, PCNL, DJ, Renal artety =% &5

i s wpee(/%)
' (i QY in cose of Prostatic hypetvaphy e 322
St'l.:‘ec’p:!:'ln /'gmhbt!g I,Lz“gtlonl s ' " JL»’ ”boliqun;ou ~a A "3'1:-‘0" s P JaV I\.—'. J._D"!

Liver: PTC, TIPS, Chémoembolization—i keucsier cwcinm
Bowel: Bleeding embolizations, feeding tubes

placement a2 shoikng oE2) dise ) YU
Neuro: AVM , bleeding, back pain management ...

Uterine fibroid embolization, fallopian tube recanalization
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These procedures have many
advantages:

— Faster recovery than surgery

— Usually no hospital admission required
(done as an outpatient)

— Local anesthesia used instead of general
anesthesia

— Safe and effective



Angioplasty
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 Angioplasty (dilatation of a blood vessel
with a balloon)

 Narrowing of vessels occurs commonly
as a result of atherosclerosis
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BILIARY DRAINAGE




BILIARY DRAINAGE




Warning: Not for diagnostic use
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Abdomen and gastro -
Intestinal tract imaging

* @ $yom rviouta te the anus s JA'VDZ'J?PQJ aCCGYoL‘nBArO‘PM raal.'o(oc(jfml ;'wvcs’rfz&k\'ous mto ;.

L- Mot to esophagus (Fouof sFays seconds)

2-Stomach + oluoclemum (fo-d smys 4—4 howrs) |
3- Small bowel o +Hee IYI‘OC?CRI Va)’\/ﬂ (& -40 thYJ') —>abSOY)0hbw of thlfM\'s

4- lwnab bowel Fothe rectun (10—1‘?- Inmf) —> Absorphion «F water

Give the Cntrast orally J ‘ Lgﬁdg ) U‘:“
-Ravium swoallow —9_7?5*“013‘*1"‘9 gsophagns > ’“"Wj‘ AP b 31 GR v S (f
num mead —> Showach —> Semaulesyy @b 5 2as g Ul O —> Uy S YSahoplivs = t::% v;m

. o ]

3-Banum Follow quou(je Small bowd>M ( P < L”‘ysdéj
er.‘um enema. — "Rectum

(a&m‘msb ﬁ;‘wn 197 rectad, tube
> \We assess +h Hurodion (o mo b okt

Czﬁgméfmwwf Bhios 1) JSUa onsullv—tal 7 (€Ul 54 7 | B s




TV Contrast :-

ICB%\WM. with. the CT &Jﬂ .gCé,n\Tust "“Q':'“”uif ’.16:- 4‘-\9*
e S Gadblinium .
Now -ionic Contrast media 1-Renal l'ox\'o.’cuS
A ‘ﬂll-cr%tj

WC H)l“ ol\[.’ole ‘)Qh'e\dfs into .3 arwrs ‘- | . o
Ol G - 3 2.4t LR y:%a)j

¥ Htalﬂn») . 500%3 - @m‘mst will not affect them +oclmiwll\) se%nfgmuf turn (&0 53 ot (S Dtghos
v’mmo?\’u.l:(r 2 Jp2obas saw)
Mset%vxe.@;ccwt -5 dumaje W o

9-Reval failure :- e (aiw Corust oo (T-scan then. we clo hernoooiuhasfs

.33y 13 \A‘Sc)m\‘m NSna Contrast 1w Aowxaeéc AVD (U g+

—NQVQY to %\'ve jq&m\mium te a 1enal, Tonlure p&“?ﬂ\f ,Recause it cloesn’t

(ome out with the ooa'aJAAsis —>Nep\nroeam‘c systemic gibraSis( knee o edbo < Joints Jbe iy
3- Boreler Line -\ e %aoﬂol«'niuwu Qs it austs lower Riclmej cﬂumaﬁe

_I)F we ned 1o Je) CT- scan. —> \l/ﬂﬁe 0[05{ X (onivast &f H-»]Jraf:ion before &qfftr

Tn allev% b Vk%ive‘\bu ?afiw btfore Comtrast 3 dosee of Cotizone A antihistamine

— Whew, e patiw}r oes To e Oppoint memt efinephrin b antialleryics ave available- in (e qf
otaphyloctic shack ..




Abdomen and GIT investigation

Plain abdomen films still retain as one of the
most useful initial investigations.

The following structures should be checked :
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Gastro-intestinal tract investigations

BARIUM SWALLOW

* |s the examination of the esophagus with contrast
medium .

* The contrast used is barium sulfate for most
examination .

* Non ionic contrast media is used in infants and small
children .




Barium swallow /2

1- Symptoms of gastro-esophageal reflux
2- dysphagia which could be related to :
- Esophageal stricture

- Esophageal tumor

- Suspected achalasisa

- Vascular abnormalities
- Esophageal web
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BARIUM MEAL

e |s the examination of the stomach and duodenum with
barium sulfate .

* Double contrast is obtained by introduction of gas into the
stomach using effervescent powders and barium.

* The gastro-esophageal junction is observed for reflux .

Indication :

**Gastro esophageal reflux

*»*Gastric or duodenal ulcer
*Hiatus hernia

**Suspected gastric tumor
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Barium follow-through

- Is the investigation of the small intestine with contrast -
medium (usually barium sulfate )

- Transit of barium is observed through the small bowels .

- Full-length abdominal films are taken every half hour until
barium reaches the large bowel .

- Spot films of the terminal ileum are obtained .
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*Inflammatory bowel disease, most often Crohn’s disease.

s*Small bowel tumors / lymphoma
**Small bowel obstruction




Naw ow*%

e U
™
®

%KW leSions @JB Chyohn's J)%sfa&@




A _arge boued ) Gendl yepoieh IS

~, Barium enema — fosbuny

* Is the study of the large bowel with double contrast (Barium
and air). uUs ' ;S 2 ¢ 29 O;.)'IJZ;Q))_J

e Barium is run into the colon by Foleys catheter placed in the
rectum. 2 ltcys —

Redum — Sesmoiol —> DeSCeon;nj — Transverse — ﬂscmo\.'vgegﬁf::
e Air insufflation into the large bowel produces a double 7,

I i Rafium
contrast examination 0 ) (Ratiuni

avium Il 2w
Indication : Sekchivy DO ¢ o L0 13

Sy ka{j W2 JE Uy

» Investigation of abdominal mass

> Large bowel obstruction / volvulus. O b 555 upgpd Iy
— Muscle relaxant s

Y (i S Sy was

»Suspected colonic tumor Mustle shrekchning 1
[

> Diverticular disease




Deuble conmet
barium enema




ARFAJ, HUSSA

* flople ~Core apptavance,
* Dlyvectal Gncr




Small bowel obstruction —/lhesions

Hemicy

» Mechanical small bowel obstruction develops
when there is impairment to the onward flow of
bowel contents.

»Gas and fluid accumulating proximal to the site of
obstruction causing progressive dilatation of small
bowel.

»The initial radiological investigation for suspected
small bowel obstruction is supine and erect plain
abdominal films.




Causes of small bowel obstruction

The most common causes are:

s* Adhesions: isthe most common cause, about
70% of cases.

**Strangulated hernias
s*Tumors of small bowels
*Inflammatory bowel disease




What are the common signs of small
bowel obstrucion ?

» Dilatation of small bowel loops, usually
centrally placed in abdomen.

» Multiple air fluid levels.

» Absence of gas in the colon.

»If gas is still present, it indicate that the
obstruction is recent or that it is incomplete.




Distinction between small and large
bowel dilatation

Distribution of loops  Central Peripheral
Number of loops Many Few
Diameter 2.5-3 cm 5-7cm
Haustra Absent Present

Valvulae conniventes Present in jejunum  Absent
Solid feces Absent Present
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Large bowel obstruction

* The plain abdominal film is useful for the
diagnosis of large bowel obstruction.

* The large bowel proximal to the obstruction is
dilated.

* Fluid levels are present in the erect position
and tend to be long.

* In equivocal cases, a barium enema can be
performed and locate the site and cause of
obstruction.




Large bowel obstruction /2

Most common Causes of large bowel
obstruction:

*»*Colonic carcinoma
s»*Diverticulr disease
s*Volvulus of sigmoid colon.

s*Paralytic ileus: causes small and large bowel obstruction,
especially in the post operative stage




Air under the diaphragm

* Free abdominal air is called pneumoperitonium and is
usually due to perforation.

* It accumulates under one or both diaphragms
when the patient is in erect position.

* Lateral decubitus film can be used for very ill patients.
dFree air is not seen in up to 20% of patients.




Causes of free abdominal air

**Post laparotomy or laparoscopy.
(are usually absorbed within 1 week)

*»*Post peritoneal dialysis.

*»*Viscus perforation, the most common causes are:

> perforated peptic ulcer

» perforated appendix (appendicitis)
» rupture diverticulum (diverticulitis)
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Radiology of the liver, Gallbladder
And Biliary system

Plain film is used for:
- Detection of radio-opaque calculi.

- Calcification in the liver or in the
gallbladder wall.

- Gas in the biliary tree.




Ultrasound and CT of the liver

e Liver ultrasound is an accurate imaging modality for
focal or diffuse disease of the liver, staging primary
tumors, detecting secondary deposits

 Ultrasound will visualize the gallbladder, CBD, hepatic
and portal veins. \> Common bile oluct

e |f ultrasound is not conclusive for liver disease or mass

lesi

on, CT is indicated.

o CT

demonstrate the full range of liver disease, including

cirr

nosis and tumors.




Liver MRI

» MRI provide excellent images of the liver as
does cT, but without the risk of radiation.

* Blood vessels and bile ducts may be shown
without injection of contrast by using
magnetic resonance angiography (MRA) and
magnetic resonance cholangiography (MRcP).
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GALLSTONES

IStones in the gallbladder are relatively common and occur
in approximately 10% of population.

ITypes of gallstones:

are the most common,
accounting for more than 80 % of cases.

usually form when there is excess
bilirubin and calcium salts in bile.

are mixture of cholesterol and calcium salts.

The predisposing causes include:

- Obesity, diabetes, liver cirrhosis, and blood
disorders such as sickle-cell anaemia.




Radiological features of gallstones

* Plain film reveal approximately 10 to 20% of
calculi as they are radio-opaque.

* Ultrasound is the best test for gallstones,
which is non-invasive and very accurate.

e A gallstone on ultrasound is echogenic, it
appears as a white structure that casts a dark
shadow behind it.
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Acute cholecystitis

* Is a sudden inflammation of the gallbladder that causes
severe abdominal pain.

* In the vast majority of cases this result from stone
obstructing the cystic duct which lead to infection of static
bile and the gallbladder mucosa.

The ultrasound features are:

s Distended gallbladder with gallstones.

**The gallbladder wall is thickened (greater than 3 mm)
and edematous

s Pericholecystic fluid, and in some complicated cases
pericholecystic abscess.










Acalculous cholecystitis

* Cholecystitis can develop in patients
without gallstones, but it is rare.

* Hospitalized patient, such as those in
cardiac intensive care units, are most
likely to develop this condition, which
may be due to ischemia.




Endoscopic retrograde
cholangiopancreatography (ERCP)

Indication:
e Obstructive jaundice
e Removal of known CBD stones

e Pancreatic tumors, that cause bile duct obstruction and
jaundice

An endoscope is introduced and advanced through the mouth into
the duodenum, with injection of contrast into the ampula of Vater, to

demonstrate both the bile ducts and the pancreatic ducts.

CBD stones can be removed through the endoscope by
insertion of a catheter with a basket or balloon.

Malignant CBD strictures can also be stented.
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4+~ Introduction and History

Breast cancer is only to as 1
cause of death in women

1st innovation since radical mastectomy =
iIntroduction in 1898

In 1913, radiographic appearance of —

Mammography became a reliable diagnostic tool =
in 1950s when industrial grade x-ray film
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1960's — iIntroduced — =
much
Research conducted in 1970s clearly =
showed to be essential

part of early diagnosis

1975 — High speed/resolution film m
DuPont introduced by
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Mammography is a special @ 1 3 Qreast fediog,

type of X-ray imaging used o Z%l |
to create detalled imaging of 2 ol Vo

A by
the breast. 7 <o Feehiow aboess

It uses low-kV X-ray, high =
contrast, high-resolution
film and an X-ray system
designed specifically for

Imaging the breasts.
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Definition of breast cancer:

Cancer that forms in tissues of breast, =
usually ducts (tubes that carry milk to
nipple) and lobules (glands that make
milk).

Occurs In both men and women (male breast B

canceris rare)




Risk v. Benefit

Breast cancer in United States in 2009 (estimated): ®

New cases: 192,370 (female); 1,910 (male)
Deaths: 40,170 (female); 440 (male)

1
Us population 306 million in 2007- 133 deaths /million

Mortality risk from mammography induced radiation is 5 deaths/ =
million pts. using screen film mammography

C—

(/I\/Iore risky to refuse mammograghy!ﬂ
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Breast Cancer: Why Screen?

* High prevalence

* Improved outcome by treatment
during the asymptomatic period

» Significant impact on public health



Mortality Reduction

1 Due to detection of cancers at smaller
size/earlier stage

— Mammographically visible 3-5 years before
palpable

— Increased detection of DCIS
1 Early stage disease Is curable



RISK OF MAMMOGRAPHY

1 Average glandular dose from a
screening mammogram Is extremely
low

1 Comparable risks are:
— Traveling 4000 miles by air
— Traveling 600 miles by car
— 15 minutes of mountain climbing
— Smoking 8 cigarettes
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Screening Versus Diagnostic Tests

1 Screening evaluates a population of
ASYMPTOMATIC people at risk for

disease
1 Goals

High sensitivity for disease
_ow false negative rate

_ower specificity acceptable

/
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Diagnostic Accuracy of Screening
Mammography

1Sensitivity In women > 50 y.o.
* O8% fatty breast
* 84% dense breasts

1 Specificity
» 82-98%

12



SCREENING VS DIAGNOSTIC
MAMMOGRAPHY

1 Screening mammography

— Uses X-rays to image the breast to identify
abnormalities that may represent cancer

— Patients asymptomatic

— Generally, the radiologist does not see
films until the patient has left the radiology
department

13



SCREENING VS DIAGNOSTIC
MAMMOGRAPHY

« Diagnostic mammography
— Patients with breast signs or symptoms (palp
lump, pain, nipple discharge)

— Patients with abnormality detected on screening
mammaogram

— Performed under the supervision of a radiologist
— Additional specialized mammographic views

14



Screening Mammography

nd

1Consists of two Images of each
breast

— Craniocaudal (CC)
— Medial-lateral-obliqgue (MLO)
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Source: Appl Radiol © 2003 Anderson Publishing, Ltd.






MAMMOGRAM VIEWS
OF THE RIGHT BREAST
MLO mMmedial-Lateral Oblique ML mMedial-Lateral




Views of mammogram

Medscape® www.medscape.com

MLO

Source: Appl Radiol ® 2003 Anderson Publishing, Ltd.
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NORMAL MAMMOGRAM
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THE SCREENING MAMMOGRAM:
What are radlologlsts looking for?
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Mammography Screening:
VA Calcifications

1 Most are benign and can be dismissed

1 The goal Is to identify new or increasing
calcifications or those with suspicious
morphology
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Case 1

155Y.0.
1 Screening mammogram
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Case 2

14/ Yy.0.
1 Screening mammogram
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Screening mammography summary

* Widely available +
 Low cost +
* Low risk/minimal N
discomfort
* High sensitivity and
specificity/low induced +/-
cost
* Demonstrate decreased
mortality +

» High reproducibllity

36



Summary. Screening
Mammography

1 Imperfect, but the only screening test
proven to significantly decrease breast
cancer deaths

1 Will likely remain the primary screening
test for breast cancer

1 MRI may be useful in addition to
mammographic screening in certain
populations
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ACS Screening Guidelines:
Average RiIsk

1 Annual mammography age 40 and older
— Reduction in mortality by 30-50%

1 Annual clinical breast exam age 40 and
older

— Q 3 years age 20-40
1 Self breast exam optional

38



ACS Screening Guidelines

1 Annual mammography earlier if mother
or sister diagnosed with breast cancer
(10 years prior to age of relative’s
diagnosis)

1 MRI if at high risk for breast cancer

39



SCREENING VS DIAGNOSTIC
MAMMOGRAPHY

1 Diagnostic mammography

— Patients with breast signs or symptoms
(palp lump, pain, nipple d/c)
— Important for breast signs or symptoms
that clinicians specify
1Location (side, clock-face, distance from nipple)
1Size and shape
1Diagram

40



DIAGNOSTIC MAMMOGRAPHY

— Asymptomatic patients with abnormality
detected on screening mammogram
(“recalled”)

— Performed under the supervision of a
radiologist

— Additional specialized mammographic
views

1Spot compression +/- magnification

41



VIEWS OF DIAGNOSTIC MAMMOGRAM

1 Main views:
1- Mediolateral oblique.
2- Craniocaudal.

1 Additional views:

1- Compression view for areas of suspicious
masses or asymmetric breast tissue.

2- Magnification view for suspicious
calcifications.
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Compression view
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Magnification




Case 1: Patient Recalled
From Screening
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Diagnostic Mammography
Work-up: Screening Recall

11s the finding real?
— Spot Compression Magnification

1 Localize In two dimensions

1 s the finding suspicious for malignancy
— Feature analysis

1 \What Next?
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Spot Compression Mag
True Lateral

Spot Compression Mag
MLO
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Breast Ultrasound: Indications and
J Imaging Role

1 Mammographically detected masses
I Palpable masses after mammography (most)

1 Initial study for palpable masses
— Pregnant
— Lactating
— Less than age 30

1 Cyst versus solid

1 Solid masses: benign versus malignant
features

49






Case 1
Directed Breast Ultrasound

Irregular Solid Mass
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Comparison Case 2: Patient
Recalled From Screening
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Mammographic signs of benign

breast Iesyns

2enign massestendto =
be spherical with smooth
borders & if they contain
calcifications , it is
coarser( macro) & more
structured-punctate or
round & are of similar
density than that seen
In carcinoma .

e fauns buced, Comber
O/J( CO/QO#Q(COJC'(GM/\ (S
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lesions tend =
to be of variable shape,
Irregular outline
,calcification (the so
called malignant
microcalcification-
calcification : different
particle shape,
density& the cluster
shape Is Irregular or
triangular pointing
toward the nipple ).




o

Clustered calcifications, microcalcifications =
Spiculated mass (spiky lump) .
Assymetrical density of breast tissue.

Skin thickening .

Retraction (skin or nipple pulling inwards) .
Focal distortion (something is pressing on

46
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Microcalcifications are an important sign of =
early breast cancer ,they are the dominant
abnormality in 90% of In situ carcinomas.

Technical advances in mammography =
equipment have lead to significant
Improvement in mammographic image
quality and changed the ability to detect
early breast carcinoma.
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Routine craniocaudal mammogram spot-magnification mammogram.
clustered of microcalcifications Shows better details

Histology revealed ductal carcinoma in situ

Routine craniocauda
mammaogram.
clustered of microca
Histolog



Case 3: Suspicious
Calcifications
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CASE 4: Benign Calcifications
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BENIGN CALCIFICATIONS

1-Skin or dermal calcifications.
2- Vascular calcifications.
3-Lucent-centered calcifications ( Fat necrosis ).

4- Egg-shell or rim calcifications( Fat necrosis or
calcification in cyst wall).

5- Coarse or popcorn calcification( Fibroadenoma).
6-Large rod like calcifications or secretory calcifications.
/- Round or punctate calcification ( less than 0.5mm).
8-Milk of calcium.

9-Suture calcification.

10-Dystrophic calcifications (Trauma, surgery and
Irradiation).
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calcifications
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Lucent-Centered
calcifications
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Egg-shell or rim
calcifications

L
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Popcorn
calcification
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Secretory
calcification
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Punctate
calcification



Milk of
calcium

@
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Suture
calcification
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Dystrophic
calcification
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Fibroadenoma:

well-circumscribed,
oval-shaped
mass with
calcification




FEATURES OF MALIGNANCY

1 1- Speculated mass

1 2- Architectural distortion

1 3- Asymmetry of breast tissue

1 4- Micro calcification

1 5- Dense mass

1 6- Skin thickening _

1 7- Pathological lymph nodes - os vt = Qg}ﬂ

> maﬁ(jmwc@g —
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. Speculated mass




Architectural distortion

A focal area of breast tissue appears
distorted with no definable central mass.

-Causes:
A- Malighancy.

B- Benign lesions as in cases of prior breast
Injury or surgery or radial scar.

-Benign lesions don’t change overtime.
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ASYMMETRY OF BREAST
TISSUE

Greater volume or density of breast tissue in
one breast than corresponding area in the
contralateral breast.
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ASYMMETRY OF BREAST
TISSUE




1 Linear and branching micro calcification




BPOW 2006

Cluster of
calcifications

B
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Noncancerous (benign) Cancerous (malignant)
calcifications calcifications




Dense mass




Dense mass -~




On the mammogram report

1 BIRADS CODING o lopsy 512
CATEGORY 0 Incomplete ; needs further evaluation.
CATEGORY 1 Negative mammogram ( nore X\
CATEGORY 2 Benign findings. ¢ cy <+, u%’\n? cAC - )

CO('(/O"") XD W L{.ec,\f‘

CATEGORY 3 Probably benign finding- short interval
follow up is suggested. (mass ook mesting vele,)

c»\w@es\}\)(c_’ap__’“/ RO RV

CATEGORY 4 Suspicious abnormality- Bio éy should

<

be considered. o

CATEGORY 5 Highly suggestive of malignancy —

Appropriate action should be taken %}%ﬂ‘gfiﬁaﬁg -
T - rede (o ;‘Cm 3(/\'
CATEGORY 6 Proven malignancy ( \a« Voiofegal M




ACR/ACS Breast Cancer
Screening Guidelines

1 Annual mammography age 40 and older
— Reduction in mortality by 30-50%

1 Earlier if mother or sister diagnosed with
breast cancer (10 y. < age of relative’s
diagnosis)

1 Annual MRI for high risk per guidelines
Criteria

1 Annual CBE age 40 and older
— Q 3 years age 20-40

1 SBE encouraged
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Diagnostic Breast Imaging

— For symptomatic patients or those with an
Imaging finding

— Negative screening mammaogram never
replaces need for diagnostic mammogram

— Ultrasound essential in majority of (but not all)
women for complete work up of palpable
abnormality

— MRI can play an important role in specific
clinical settings

93



LIMITATIONS OF
MAMMOGRAPHY

1 As many as 5 — 15% of breast cancers
are not detected mammographically

1 A negative mammogram should not
deter work-up of a clinically suspicious
abnormality
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FALSE NEGATIVES

1Causes

—QOccult on mammogram (lobular
CA)

—Finding obscured by dense tissue
—Technical
—Error of interpretation
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Contrast agents
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Positive

Negative (Developed)
Radiograph, “Plain Film”










Substance, such as:

— Barium

— lodine

— Arr ‘

Used in radiography to increase the contrast of an image.

A positive contrast medium absorbs x-rays more strongly than
the tissue or structure being examined

A negative contrast medium, less strongly.




*m%u density wmakeriol used o see ’\’\/\iY\VC\& feod Can't be seen withonk  f
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% Not “abysorhed insicle the hedy

Contrast 1s used in medical imaging to make normal structures
and some lesions look more conspicuous.

Contrast can be
*  Positive (1odinated contrast in CT)

*  Negative (air in double contrast barium studies)

Contrast media 1s usually specific to the imaging modality and
organ systems.
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X-ray contrast agents

* Intravascular contrast agents (iodinated)
— HOCA
— Non-ionic LOCA (most commonly used)

— Iso-OCA (most safe & expensive)
 Barium — y/

— Barium sulfate

Contraindicated 1n complete intestinal obstruction

38




High osmolar contrast agents (HOCA)

e Osmolality = 1500 — 2000mOsm (normal ~280)

* Examples:
— Diatrizoate (Hypaque / Gastrografin)
— Jothalamate (Conray)




Low osmolar contrast agents (LOCA)

Non-ionic
Osmolality = 400 — 450
Have a lower incidence of adverse reactions.

Examples:

— Jopamidol (Isovue)
— Iohexol (Omnipaque)
— Joprmide ( Ultravist)

38




* Most often they are used intravenously, but for

various purposes they can also be used intraarterially,

intrathecally (the spine) and intraabdominally - just
about any body cavity or potential space.

38
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Side effects

Mucocutaneous reactions — flushing- rhinorrhea- urticaria-
angioneurotic edema.

Nausea & vomiting.

Headache

Thrombophlebitis & venous thrombosis — Sloughing of skin.
Abdominal pain.

Bronchospasm.

Hypotension & tachycardia.

Convulsions.

Cardiac arrest — coronary artery spasm during anaphylactoid
reaction.
Mortality rate:

— 1/ 40,000 with HOCA

— 1/200,000 with LOCA




Risk factors for developing side effects

* Allergies , Asthma , Atopy.
* Cardiac disease.
* Previous reaction to contrast agents.

High risk patients should either:
* Premedicated with steroids.

* Recelve non-ionic agents.
* Evaluate by U/S or MRI.




Mechanism of contrast induced
nephrotoxicity

* Incidence of 5%
* Predesposing factors (Not HTN):

— Pre-existing renal impairment.

— DM & old age.

— Very large dose. |

— Multiple myeloma. Yasma el famor M L,WJ: \%t’w\?c e
* The mechanisms: pctbern in Plood

— Impaired renal perfusion. Y

— Glomerular injury HWOAj n

— Tubular injury
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* Oral contrast agent for opacification of GI tract.

* Safe 1n cases of perforation.

* Causes chemical pneumonitis if aspirated, so
contraindicated in tracheo-esophageal fistula.

* Also diarrhea & hypovolemic shock in pediatrics.

* Barium enema 1s therapeutic & diagnostic in
Intussusception. ¢
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Barium

Barium swallow (thick)

Barium meal (1n-between)

Barium enema (thin)

38
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Barium sulfate

Insoluble white powder.

Mixed with water and some additional ingredients to
make the contrast agent.

As the barium sulfate doesn't dissolve, this type of
contrast agent 1s an opaque white mixture.

It 1s only used 1n the digestive tract
It 1s usually swallowed or administered as an enema.

After the examination, it leaves the body with the
feces.




Complications

* Exacerbation of large bowel obstruction.

* Intraperitoneal extravasation through perforation
results in extensive fibrosis.

38
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MRI contrast agents

* Contrast agents are also used in MRI (Magnetic
Resonance Imaging). Although MRI 1s usually
considered a branch of radiology, it 1s not based on
X-rays. MRI contrast agents are usually gadolinium-
based, and work not by being radioopaque, but rather
by altering the magnetic properties of nearby
hydrogen nuclei.




MR contrast agents

* Paramagnatic agents (Gadolinium DTPA) Magnevist
— Enhances the relaxation rates of protons in 1t's vicinity.
— Excretion 95% by glomerular filtration & 5% hepatobiliary.
— Half-life: 90 minutes.
— Incidence of minor side effects 1.5 % like:
* Headache

* Nausea

* Seizures
* Super paramagnetic agents:
— Large supramagnatic iron oxide: Ferridex

— Ultrasmall supramagnatic iron oxide: Ferrumoxtran.
19




Barium

Barium swallow, 1s a medical imaging procedure used
to examine the upper GIT (esophagus & stomach)

Barium meal (upper gastrointestinal series) 1s a
procedure in which radiographs of the esophagus,
stomach and duodenum are taken after bartum sulfate 1s
ingested by a patient.Barium meals are useful in the
diagnosis of structural and motility abnormalities of the
foregut.

Barium enema (lower gastrointestinal series) is a
medical procedure used to examine and diagnose
problems with large intestine. X-ray pictures are taken
while barium sulfate fills the colon via the rectum.
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Barium swallow

* Dysphagia
e Hiatus hernia
e Achalasia

e Tumors

Indications

Barium meal

* Abdominal pain
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FIGURE 54-24. Crohn's disease: cobblestone mucosa. Longitudinal and transverse ulcers at the
descending colon produce a cobbled appearance in this patient with severe Crohn’s colitis.
(Courtesy of Keith C. Simpkins, M.D., Leeds, England.)




Terminal ileum:

« Pseudodiverticulum
«  Stricture

« Scarring

« Narrowing

I 20.16 Crohn’s disease. Neoterminal ileal recurrence at right hemi-
Ectomy site.
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Cancer of the colon Double
contrast barium enema shows an
apple-core lesion surrounding the
lumen of the descending colon.
Courtesy of Jonathan Kruskal, MD.




Brain CT scan with
contrast axial
section

Calcification in choroid
plexus




Non-enhanced brain CT

Calcification Pre-contrast

Enhanced brain CT
Post-contrast

Vascular fumory
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Brain CT scan
without contrast

Pineal gland
calcification




Non-enhanced brain CT
SAH
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T1 MRI with contrast Post{Gd
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Principles of imaging
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B Magnetic resonance imaging (MRI)

Digital radiography (DR) is an advanced form of x-ray inspection which
produces a digital radiographic image instantly on a computer.
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B X-rays are electromagnetic radiation
that can penetrate the body to

allow non-invasive
visualization of the internal anatomy.

B X-ray was discovered by the german
physicist Wilhelm
Conrad Roentgen in 1895.
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Plan films

Are produced by the passage of an x-ray
beam through the patient and exposing

a radiographic film.
Plain films are particularly used for:
- Chest. -

- Abdomen.
- Skeletal system: skull, splne( trauma, joints.




Dzgital radiography

H|n digital radiography, the basic
principles are the same but-a-digital
screen replaces the x-ray film.

B The information on the screen is
then manipulated via computers and
the image is visualized on a monitor.



Fluoroscopy

ooooooooooooooooooooooooooo

® |s the term used when a contlnuous X- ray
beam is passed through the patient to
produce a moving image that can be
viewed on a monitor.

B Many different procedures, such as barium
studies, arteriography and interventional
procedures are monitored and carried out
with the aid of fluoroscopy.




Ultrasound =

H|s a method of imaging that uses high
frequency sounds waves beyond
the range of human hearing to
image structures inside the body.

B Ultrasound Is non-invasive, which
means it does not penetrate
the skin or body openings .



Doppler ultrasound

+ Is a technique to examine moving structures Iin
the body.

+ Doppler ultrasound study the motion and
velocities of blood flow.

It is utilized for:

1 Assessment of cardiac chambers and heart
valves.

2 Arterialflow studies, especially carotid and
peripheral vascular disease.

2 Venous flow studies for detection of deep vein
thrombosis.




Advantages of ultrasound

= Relatively low cost of equipment.

= Does not expose patient to radiation.
= Non-invasive.

=Widely available.

> portable.equipment.can be taken to the
bedside of ill patient.

,.fx\v/ i .
”’>8canning can be performed in any plane.



Computed tomography ( C1 )

+ |s a technology that uses a number of x-ray
beams, a set of electronic detectors and a
computer to generate multiple cross sectional
(axial) images.
X BAn _[Igortion of the human body can be imaged
y CT.
+“Oral contrast (Gastrografin ) is used to outline
_{he gastro- Intestinal tract.
“Intravenous contrast is also used to delineate
the vascular system and to study organ
enhancement in various
pathological conditions.




Magnetic resonance imaging (MRI)

The MRI is a technology that utilizes
three primary sources to generate
the images:

+ Magnetic field

+ 'Radierwaves:(radio frequency
pulse).

+ Computers.



Magnetic resonance imaging

® [ he basic of MRI is to direct radio-waves at
protons in the nucleus of hydrogen atom.

mBy applylng a pulse of radio-frequency, the
protons are excited and moved out of alignment
with the magnetic field to some degree(90
degree).

B [he protons are alternately excited and relaxed.

BEach time the radio-pulse switches off,ithe
Protons go back to their original posmon
(relaxation), they emit signals, that are
processed by a computer program to form
Image.



Magnetic resonance imaging /2

MRI is the technique of choice for imaging

B _Central nervous system: brain
and spine.

B_Musculo-skeletal system:
tendons, ligaments, and
muscular abnormalities.




Advantages of MRI

~Can image in any plane: axial,
saggital or coronal.

~No ionizing radiation

~Excellent anatomical detalil.

~Visualized blood vessels without
contrast: MRA and MRV.



Dizsadvantages of MRI

B High operating cost.

B Fresh blood in recent hemorrhage not as
well visualized as by CT.

B |[nability to show ‘caleification with accuracy.

HContraindicated in patients with
pacemakers, metallic foreign bodies
in the eye and arterial aneurysmal clips.



Contrast media

BContrast agents are substances that assist
visualization of some structures during
radiological procedures.

B The most commonly used are barium sulfate
to outline the gastro-intestinal
tract, and organic iodine preparations
which are widely used:intravenously:in:CT
for vascular and organ enhancement.

Ora\-'-# barium sulfate , 3As}r3rlpiv-
TV=> erpamc redine



Contrast media / 2

Organic iodine preparations are also used
IN:
- Angiogram : the arterial system.
- Venogram : the venous system.
- Uorogram : for renal tract.
Myelogram for the spine.
¥) terosalpingogram : uterus and fallopian

-Arthrogram . for joints
- Sialogram : for salivary glands.



Allergic rveaction

The risk of allergic reaction with the use of contrast s
iIncreased in those with:

® history of allergy.

B bronchospasm.

B cardiac disease.

m elderly patients.

B neonates.

B diabetic patients.

m Patients with multiple myeloma.

- history of



Allergic reaction / 2
Three types of contrast reaction

B Minor reaction: nausea; vomiting, urticarial'rash.

B Intermediate reactions: hypotension,
bronchospasm

B Major reaction: sconvulsions, pulmonaryedema,
arrhythmias, cardiac arrest.




Allergic reaction / 3

Drug therapy should be readily available to treat
reactions:

®mUrticaria: chlor/f)hena}ramlneo other
antihistamine .°

BPulmonary edema: frusemide iv.
BConvulsions: diazepam iv.

BBronchospasm: hydrocortisone iv. and
_brochodilators.

B Anaphylactic reactions: adrenaline s.c or iv.
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4 ventricles: 2 lateral ventricles, connected to the 3' by the foramen of monro.. 3" & 4™ connected
by cerebral aqueduct of sylvius

White matter connecting 2 hemispheres: corpus callosum (rostrum, genu, body, splenium)
WM

CT: you take axial, then reconstruction on the computer to get coronal section
MRI: multiplanar: axial, sagittal, coronal.. (T'1, T2 or FLAIR)

Conventional angiography is invasive (like heart catheterisation), it’s the gold-standard but is
invastve..
So, Angiography using CT or MRI are good substitutes + are non-invasive
Ultrasound: 11’;7:]‘3‘0— ofr h\t;gér— echoic|(hyper is bright, hypo is dark)
X-ray: radio-opaque or radio-luscent
CT: hypo- or hyper- dense (bone 1s hyper-dense , white.. While fluid 1s hypo-dense)
MRI: signal intensity... > density N (Le Sl €T &
T1>> fluid 1s hypo-intense (black), WM is white, GM is grey
T2>> fluid is hyper-dense (white), WM is grey, GM is white
FLAIR>> same as T2 but fluid is black (Fluid-attenuated inversion recovery)

Onky for fracturrs or bbW) lesions <
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Neuroradiology

» Neuroradiology is a subspeciality of radiology
focusing on the diagnosis and characterization of
abnormalities of the nervous system, spine, head
and neck.

»The imaging modalities include:
- Plain radiography.

- CT scan

- MRI

- Angiography: is being replaced in many
instances by MRA

_ Ultrasound: is used in limited citcumstances.




Neuroradiolgy / investigation

Plain film

The plain skull film may reveal:

* Calcification
° Pituitary fossa enlargement
* Bone lesion or secondary deposit.

* Fractures

Very limited role in imaging the brain

m [n macroadenoma >1cm .. may cause bone erosions | wi. can use X-ray to rule out fracture but

m Bone lesions : as in pts of multiple myeloma— on

we typically use CT scan since it gives a
clearer picture about the injury

lateral skull x-ray we may see bone lesions




ULTRASOUND

“*The neonatal brain can be scanned through the open
anterior fontanelle for:

Neonates have the ant & post

> Hydrocephalous fontanelles + the mastoid process

is cartilaginous — not ossified

» Interventricular or intracerebral hemorrhage
> Suspected intracranial pathology.

*2* Doppler studies are used for the diaenosis of carotid
pp g
artety Stenosis.

% craniosynostosis : when the sutures or the fontanelle are prematurely closed in infants before the
full formation of the brain

% Treatment by opening the sutures, to allow the baby’s brains an adequate space to grow and
develop.

% Doppler for carotid artery : in elderly a calcifications in the carotid artery occurs which lead to

narrowing or stenosis in it
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CT and MRI

* CT is especially valuable in acute head injury
(recent brain hemorrhage), stroke, and
suspected subarachnoid hemorrhage.

In acute emergencies, CT is used rather than MRI bcz of it’s availability, cost-effectiveness,
rapid results + CT is enough in most acute cases

((CT scan doesn’t show ischemic changes in the first 6 hrs)) Usually (T is normal, —>

BUT even in 1schemic stroke, CT scan 1s important to exclude haemorrhage (helps the

physician to decide whether it’s ok to give anticoagulant..) ... we can use MRI later for the
characterisation of the infarction

- I scan demonstrate the brain using a multiplanar
facility 1n axial, coronal, and saggital planes, with
excellent views for the posterior fossa.

Use CT for detection of haemorrhage in acute events, MRI for anything else... tumours,

localisation & timing of i1schemic strokes, pituitary lesions >> MRI is better




CT and MRI /2

MRI is superior to CT in:

3 .. MRI indication:
Lesions of the pltultar y fossa. FrSEEn pituitary fossa :MRI

for pituitary >>sagittal T1 with

Spinal cord abnormalities. and without contrast

White matter disease.
Demyelinating plaques in multiple sclerosis.

Differentiation of grey and white matter.

MRT s o mliplaner imasgins wifn. mlple seponcs
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% Cerebral angiogram is useful in evaluation of

aneurysm and arterio-venous malformations.

® Arteriography ... if I suspect brain aneurysm or AVM

2 CTA and

venous circulation and has replaced conventional

demonstrate cerebral arterial and

angiography in many situations.

MRA can be used without contrast



The posterior circulation — coronal plane
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. AL Long medial striate arte
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Anterior cerebral artery
(A, segment)

Anteromedial central (perforating)
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Anterior communicating artery
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Posteromedial central
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Vertebral artery



loss o2 ood s

BRAIN infarction g « Wil

specfic  area o the bioan
* [schemic infarction of the brain result from ohie o blokays

interruption of the blood supply to a portion omh@om

o
brain. usualby ondy gl s i ond Pnce o Lmboli < 4

The main sign of infarction is an area of decreased
attenuation (hypodense) within the cerebral substance
with effacement of the adjacent sulci.

0 Hemorrhage may develop within the infarct,
(about 10-15%0), and is seen as an area of

hyp erdensity. Haemorrhagic transformation>> stop the anticoagulant

Brain oedema involving the grey Usually, the brain responds to triggers by oedema..
matter >> enlargement of GM >> Ischemic infarction >> oedema >> hypo-density on CT

loss of grey-white differentiation (but these changes are late, appear after 6hrs..)
So, ischemia is hypo-dense while haemorrhage is hyper-

dense



Area of hypo-density, loss of G-WM
No early changes differentiation >> ischemic infarction
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No early changes
on CT

* Ater 6 hours — H\JPCQQEVLSI"(:\) + loss 61 (Grran-to -white
matter chfferentiation

Diftusion 1s the most sensitive MRI
sequence for detection of early
ischemic changes (within minutes)
>> shows areas of hyper-intensity
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Small arteries (like perforators/thalamo-striate arteries) >> small infarcts

Lacunaf lnf;l%; gjglagy};sl@nvfw are %77 }ﬂ{}"&p

° Lacunar infarcts are small, deep cerebral infarcts, g
. o a
occur as a result of occlusion of small distal ~ **

intracerebral arteries.

* Lacunar infarcts are usually less than 1cm in diameter

and appear in the region of the internal capsule, basal
ganglia, thalamus and brainstem.

* Jlacunar infarcts are commonly seen in patients with

small vessel disease.

Nessds gre week )Qm ile ——>(’GSﬂV) occlueu\ oF prm‘f&ﬁ»



CT scan.. Late

ischemic changes MRI diffusion ??




CT and MRI in brain infarction

Why CT is the modality of
choice for the initial
evaluation of stroke ?

* CT is superior to MRI in detecting recent brain

hemorrhage, and the role of CT 1s to exclude the
presence of intracerebral hemorrhage, because the
treatment ot an infarct will ditfer depending on

whether hemorrhage is present or not. oF aguke
avChyop

* MRI is superior and more sensitive than CT in the
evaluation of any kind of edema and for the detection




wedos —ciee. Brain hemorrhage

Usually takes the shape of

* Intracerabral hemorrhage:

Is bleeding in the brain caused by rupture ot a blood
vessel.

* May occur in any part of the brain, but the frequent
sites are: basal ganglia, thalamus and cerebellum.

* A third of intracerebral bleeds result in
intraventricular hemorrhage.

* Most common causes are:

Usually affects basal anha bramstem cerebellum..
Usually taking the shape of these structures

You need to determine the cause for the management
HTN >> treated medically

Aneurysm/AVM >> treated surgically

%In intvacerdbrd Htmﬂhayi — Treabment is aet(ompmsion wrgﬂf»)—> Olae QRulL ) spe oL
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* Intracerebral hemorrhage

AR E B Sl T IRNNS
-

CT scan
Haemorrhage is hyper-dense.. Taking

the shape of basal ganglia >> HTN



Intracranial Hematomas Head
injury

* Intra parenchymal hematoma

* Epidural hematoma

* Subdural hematoma

° Subarachnoid hemorrhage
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Epidural Hematoma

* (Collection of blood between the inner table of the
skull and the dura

* Most often occurs as a result of an arterial injury,
usually miaaie meningeal artery or one of its branches,
and therefore are usually temporo-parietal in location.

* The typical CT appearances of epidural hematoma is
biconvex or lenticular, high density lesion.

Dura is attached to sututes >> ¥1n EP‘O()Mm/e [/)fmowl/lo)(ae , VeV I')p fa’/)ﬁwt

epidural haematoma is limited in that ’ . i~
) ) ynmlwmf v e
space >> appears biconvex 15 oriented R the hemotrhage is h

It’s usually caused by fractures/trauma should be velfored 4o d Mosﬁ’ib‘t wilh neurosurﬂem
Blood is arterial and monitored £ 24 pours , because he mau) detervak

Most commonly temporo-parietal am Lime within  second.s-




Haemorrhage is typically hgmogenous
Sometimes it’s not >> SWIRL SIGN
Since the space 1s limited, and blood is
arterial in origin (there’s a high blood

flow) >> blood switls within this space

These switls appear af{hypo-dense reas
within the hyper-dense are of

haemorrhage

% Ww&vms\'\») i he w\ﬁmlmgb




Epidural haemorrhage — arterial blood — high blood flow — actively bleeding lesions >> this may

eventually cause herniation Snowdde) ppPest
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This 1s brain CT scan, ventricular level, young male pt.. Well defined biconcave hyperdense area in

the parieto-occipital lobe of the left side causing shifting of the midline to the right side and

compression of the left-side structures. It is epidural haematoma
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Subdural Hematoma

° Collection of blood between the dura and arachnoid

* Result from venous injury, usually tear of the
bridging cerebral veins within the subdural space.

* The characteristic appearance of acute subdural
hemaotma on CT 1s hyperdense crescent-shaped
collection with concavo-convex configuration.

Occur in extremity of ages very old or very in acute: hyperdense crescent shape

young in chronic : hypodense due to liquefaction; all
Very old: have brain atrophy and stretched veins [ cells becomes in fluid status (bcz it’s venous
may be spontaneous or due to minor trauma blood)

In young, maybe a major trauma as patient is lying on bed so cells and fluid

Usually not related to fractures accumulate posteriorly >> the hematoma
Blood is venous appears more hypo-dense anteriorly but more

Not limited by the sutures >> crescent shape hyper-dense posteriotly



Acute subdural Late changes of subdural haemorrhage

W9l :L4l1

Epidural vs subdural haematoma...

Epidural must be immediately referred to tertiary centre with neurosurgery unit.. Bez the blood 1s
arterial (high flow) it may rapidly deteriorate.. Pt must be continuously monitored there, since at any
moment a surgery may be required..

While subdural haematoma is venous, should be referred but we’re not as much in a hurry.. Since it

may progress rapidly but may also stop with proper medications and monitoring
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Subarachnoid Hemorrhage

* Hemorrhage into the CSFE spaces, and frequently
present in the acutely injured patient.

* SAH appear as hyperdensities filling the CSFEF spaces
(basal cisterns, cerebral sulci, sylvian fissures and
interhemispheric fissure).

* Subarachnoid hemorrhages are most often the
consequence of penetrating injury, rupture aneurysm

and systemic hypertension. -

On CT, CSF spaces normally appear
hypo-dense.. In SAH, you find areas of

Most common cause is traumatic (penetrating injury)
But most common non-traumatic 1s rupture aneurysm

hyper-density

Best seen using MRI T2 star sequence (hypo-intense).

But it’s quite expensive and not always available..

1N MR] the most smsitive %%uanw o dehect hemoﬂhaje I3

Signs of SAH: vomiting ;meningeal(sings like neck colld W@%'@m# tcho squance
stiffness ) sever sudden headache oxex Ikodacn e he ha



Muti-axial CT, multiple areas of hyper-density filling the sulct

http://casemed.case.edu/clerkships/neurology/Web%20Neurorad /SubarachnoidHemorrhage3.htm
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Cerebral Contusion
» Bruising ot crushing of brain tissue.
» Two types of cerebral contusion:
* nonhemorrhatic (necrotic)
* Hemorrhagic

» The hemorrhagic areas may not be evident in the
very acute stage or in the first 24 houts.

Usually due to acceleration-deceleration like car accidents >> shearing of axons >> brain respons
to triggers by oedema >> multifocal areas of hypo-density on CT >> within these areas there may

be haemorrhage (haemorrhagic contusions) >> areas of hyper-density within hypo-density
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The most

Sl Viultiple sclerosis (MS) Aﬁq;mgnﬂ

WM dz
 MS is a white matter disease, affects areas of the

brain and spinal cord, destroying the fatty layer (the
myelin sheath) which wraps around nerve fibers,
resulting in areas of demyelination.

* Most common in young people and about &worthirds
of patients are female.

» The demyelinating lesions (plaques) present with a

characteristic relapsing and remitting course.

CT may not show lesions.. we should also do MRI for spinal cord. *M“J“]"h) of choice Jor M5
-Hyper-intensty lesions in the deep white matter/ subcortical white is MRT

matter mostly periventricular and perpendicular to the lateral ventricles

-Flair is the best sequence.. used with contrast to detect active lesions

this is important in follow up during treatment



Multiple sclerosis / 2

* MRI is the investigation of choice.

* The demyelinating plaques appear as focal discrete
areas of abnormal high signal intensity on T2-
weighted images.

* The common location of plaques are in the
periventricular region, corpus callosum, and to a
lesser extent in the brain stem, cerebellum, optic
nerves and in the spinal cord.

* Contrast enhancement of the plaques indicate
active disease.



/ \

On T2, both CSF and the lesions are hyper-intense >> we may miss the lesion
That’s why FLLAIR 1s the sequence of choice for MS, as it supresses the CSF so we can see the

lesions more clearly
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Brain Tumors

Metastasis can be intra- or extra- axial

Primary brain tumors can be classified as:

Intra-axial tumors: within ¢ el tissue

arising in brain parenchyma. - (il cells s Astrocles , Asloglomes ,OlstoJe»o\m)h,

Extra-axial tumors: Jubicle e garohyal hssue e

arise from cells outside the brain, such as the
meninges and cranial nerves. ,Rlood vessels ,Bones

Most common primary brain tumours in adults : Supratentorial tumours
Most common primary brain tumours in children : infratentorial tumours

Tumours can be seen without contrast but we always use it to intensify the picture( low grade
tumours there is no enhancement but grade 4 there is enhancement)

(X Toen ddeyming i it's S\A@Ya&v\\(ﬂ\q\ of infotontofiok




% Deterfmne the aye ot e fakient
Brain tumots / 2

GLIOMAS:

More than 50% of primary intracranial tumors are

oliomas, and constitute a heterogenous group of
tumors including:

* Astrocytomas.
* Ependymomas.

* Oligodendrogliomas. ha Lol Tl C_lh 4
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Astrocytomas

Arise from astrocytes

Graded into four grades depending on the severity
and prognosis (grade I favourable prognosis and
grade IV worst prognosis)

The low grade astrocytomas are most commonly in
young adults.

The high grade astrocytomas (grade 1V) are called

glioblastoma multiforme.



MRI is the best for brain tumours | Areas of hypodensity could be infarction or tumour —
but we can use CT scan. Low grade | diagnosis depends on history

gliomas on CT appear as areas of | Acute onset of weakness/paraesthesia >> probably infarction
hypodensity.. With no contrast History of headache for a long time>> tumour
enhancement & no oedema..

Contrast
contrast CT shows

-the superior sagittal sinus with contrast is low grade tumor- no

enhanced so there is no thrombosis if its not shift, no enhancement,

enhanced it will give empty delta sign

not haemorrhage,
-NEXT STEP is MRI

lesion is well defined
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High-grade glioma>> Contrast-enhancement, /4(78 [essive i~ *ﬂ‘amsivf,b) Wd'faa
with oedema, may have cystic or necrotic — foloma 95>

changes + pts are usually elderly = Fnhanstment

— (owitakiown—

— Hemorrhaead




Few lesions affect the corpus callosum..
When you see a lesion there, it could be
lymphoma, GBM, MS

MS: hyper-intense lesions, multiple

GBM: heterogenous enhancement,
diffuse enlargement, >> butterfly glioma
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Inkratentoria ) Cerebellar tumots Pos}may

C(/;)Mmu_))g QJMJJCS o lo3 )ﬂassa famm
In adults:

- The most common cerebellar lesion 1s a

0GR NIRRI [ ven if solitary metastatic lesion

- The second most common tumofr 1S a -
hemangioblastoma.

In children: Thee Abaeutials oL (pm@iafn'cs age Opovge @ﬂ)

* Medulloblastoma: is the most common malignant brain tumor
of childhood.

* Astrocytoma.
* HEpendymoma.
* Brain stem glioma.

* Atypical teratoid rhabdoid tumour (ATRT)



Mass occupying the 4 ventricle
T1- pre-contrast T1- post-contrast

If this pt is young >> medulloblastoma
If ptis adult >> metastasis




What are the common extra-axial tumozs ?

1 Meningiomas

Extra-axial tumours could arise from meninges,

BVs, skull, pituitary, nerve sheath neuromas

j Neuf O1mas (most commonly schwannomas) or metastasis

_| Metastasis

_ Pituitary tumors



Meningiomas Ik mst G

Octraavial bgin
* Represent 15-20% of primary brain tumots. tumer

* They are benign, well circumscribed lesions, arising from any
part of the meningeal covering of the brain, most commonly
in the parasagital region and sphenoid wing.

* Small punctate calcifications can be seen in 25% of tumors.
». CT or MRI show well defined lesions enhancing strongly and

diffusely after intravenous contrast.

Extra-axial, well-defined, homogenously
enhancing on MRI, sometimes with oedema
May see calcifications within the lesion (25%)

Typically affecting middle aged women
MRI 1s better than CT scan




(meningioma) with massive oedema causing
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Pituitary tumors P Wik Gorirast 22 =8 | Teplot)

* The plain films showlpituitary| fossa enlarocement or erosion.
p p Y g

* Adenomas smaller than 1cm are microadenomas, and larger adenomas
are macroadenomas.

* MRI is superior to CT in detecting adenomas.

. Most Ccemmo .y dYympiomes are vedTeedl to The secyeled hovmonts .
Micro- are usually functional, usually prolactinoma >> on 1maging: well-defined area within the

gland, less enhancin%wthan the rest of the gland .less than 1 cm Most commo
—> Sympremes are rdakedd +4|+1\¢ iocul ass effect . . CompYessed

Macro- involve the whole gland, extending beyond the suprasellar area, compressing the optic

chiasm >> bitemporal hemianopia , usually non-functioning.. On imaging: large, homogenously

enhancing pituitary, on coronal section you see ‘figure of 8" msvedan 1 cm

Acoustic neuroma:

* Arise in or near the internal auditory canal and may cause widening and
erosion of the canal.

MRI is mote sensitive than C1 in its detection.
Neuromas arise from nerve sheath, they follow the tract of the nerve

Usually affects vestibulocochlear nerve >> called schwannoma, the nerve leaves the pons to inter
the internal acoustic meatus through the cerebellopontine angle (CP angle) >> so, part of the
tumour will be seen interring the internal acoustic meatus>> ice-cream cone shape

Well-detined, homogenously enhancing, may see cystic changes

To differentiate meningioma & schwannoma, meningioma doesn’t extend to the internal acoustic
meatus >> no ice-cream cone shape



MRI T1>> Small, well-defined area within the pituitary, less enhancing than the rest of the
gland >> micro-adenoma of the pituitary gland
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MRI T1 >> large, homogenously enhancing pituitary, ‘tigure of 8’ on coronal section, involving

the whole gland, extending beyond the suprasellar area, compressing the optic chiasm

gi(ﬁufé of ciolk —s Characterishic feabure of microadenoma
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MRI FLAIR with contrast >> Well-defined, homogenously enhancing, ice-cream cone shape on

CP angle >> schwannoma




Well-defined, homogenously enhancing, no ice-cream cone shape on CP angle >> meningioma
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Most commonly intra-axial

but could be extra-axial Brain metaStaSiS

* The majority are multiple (80%)

* They can occur anywhere in the brain, but the gray-

white matter junction 1s the commonest site.

* Metastatic lesions are usually associated with a
considerable amount of surrounding edema.

* Brain metastasis are commonly from bronchial,
breast and gastro-intestinal tumors. [

(melanoma produces
haemorrhagic mets)

Radiologically>> multiple, well-defined, ring-enhancing lesions, usually at grey-white matter

junction, oedema out-proportional to the size of the lesion




CT w/out contrast >> we may see the oedema but not the lesion itself
With contrast >> ring-enhancing....




MRI T1 >> Multiple lesions, ring-enhancing




“*** Notes after the first lecture :
e \When writing a report for brain tumor It's imp to know :

If it is supra or infra “in posterior fossa”
- Age

Cystic or solid

Calcifications : in some tumors it is rare to find calcifications and in
others it is common >>>> as in the(craniopharyngioma)lin childs 90%
Calcifications while in (medulloblastoma)it is impossible to find

calcifications — Knowing these things about the mass helps us to
determine the type of it .

**** In the barium follow through >>> the abdominal films which are taken
in the first hour the pt should be in prone position because by the

compression that the table makes on the pt's abdomen , the ileum would
be visualized clearly .. after the first hour the films taken in supine position.
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Plain film:
»>Renal calculi or calcification

»>Stones 1n the ureters
»>Bladder calcifications and calculi
»Bone abnormality or metastasis



Stone in
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Phleboliths
aresmall
blood clots in
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ULTRASOUND OF THE URINARY TRACT

O Ultrasoud is one of the most valuable investigations of the
urinary tract and the investigation of choice in children.

O It is very effective in evaluating renal size, masses, renal
obstruction, bladder residual volume and prostatic size.
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CT is excellent modality for
assessment of:

» Renal masses.
> Obstruction.. ., L.k 3 3¢ nee we ok o8 e
> Retroperitoneal disease.

» Staging of renal and bladder neoplasms.

» Tumor invasion into the renal vein or IVC ~~> S"‘“‘bﬁ (4D ,QR Ce 'ef\(kdm’g

] \ - A
» Evaluation after trauma or surgery. ? months
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OWhen a renal mass or abscess is suspected but itravenous contrast
cannot be administered, because of either contrast allergy or abnormal

renal function, in this case MRI can be performed.
OGadolinium, the contrast agent for MRI, can be safely
administered in such circumstances.( \c aiade,r Giae. cases)

OIn the last few years, some studies reported that gadolinum might
cause nephrogenic systemic fibrosis in patients with renal failure.
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dThe majority of renal stones are
composed of calcium (about 90
%) and are visible on plain film (radio-

opaque) .
 Stones composed of uric acid are not
visible on plain film (radiolucent) .

0 Stones composed of cystine are
minimally dense on plain film (semi-

opaque) .




Whatis the initial imaging test usually ordered to find urinary
tract stones ?

vPlain radiograph (KUB), because the majority of stones are
radio-opaque
v'Other calcifications may be confused with urinary tract stones such as

a phlebolith in the pelvis, which is a venous calcification , often with a
lucent center .
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They are linked to
urease-producing
bacterial
infections and,
hence, known as
struvite infection
stones.
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Is a radiological procedure used to
visualized abnormalities of the
urinary system, including the

kidneys, ureters, and bladder by using
intravenous contrast.

Indication:

+Haematuria

<*Renal colic or calculi
<Suspected stone in the ureters

+»+Renal trauma



s /l<3 Wil 100 mL
o o ld o — 1B e

» After a preliminary control film of the abdomen, ~80milof contrast
medium is injected intravenously.

»Contrast is excreted by glomerular filtration.

> Films after 5, 10, and 15 minutes are taken and reveal contrast in the
pelvi-calyceal systems, ureters, and in the bladder.

»Post-micturition film is taken to assess bladder residual volume. N
A N0
\

L) Y\o(N ’z_df)\r’-

»Renal obstruction may require a delayed films. S
C
e 0 g
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<Is the study of the urinary bladder and urethra with
contrast medium.

+The bladder is filled with contrast via a urethral
catheter. Films of the bladder are obtained.

< After removal of the catheter, patient is asked to
vold and films are taken during micturation to
assess the bladder neck and urethra, as well as
reflux.

<+*Examination of the urethra in oblique position is
necessary, particularly in suspected posterior
urethral valves in infants and small children, as they
are usually only demonstrated during micturation.
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dThe adult male urethra can be studied by ascen
urethrogram.

dContrast is injected through foley catheter insezx
the meatus, and its balloon inflated with 1 to 2ml
sterile water placed in the navicular fossa.

dFilms are taken to the urethra in oblique positio:
5.,(.(8 contrast injection.

dThe most common indication for urethrogam is
acdhe@_ strictures.
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URINARY TRACT STONES AND CT

What is the most sensitive radiological test for urinary tract stone ?

cT, performed without intravenous contrast, is highly
sensitive for detecting urinary tract stone.

Are any urinary tract stones radiolucent on CT ?

No , virtually all urinary tract stones , regardless of their composition
are visible on CT.
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<+ Obstruction of the renal tract may
occur at many sites.

+The most common causes are:

- Urinary tract stones.
- Urinary tract strictures.
- - Urinary tract tumors.

- - Prostatic hypertrophy or cancer.



URINARY OBSTRUCTION -

Why is it important to recognize renal obstruction ?

Because over time, obstructed kidneys
may lose function permanently.

Whatis the best initialimaging test for suspected renal
obstruction ?

Ultrasound. 1tis relatively inexpensive, save, and effective.

‘The cause of obstruction also may be identified. (. A
C}.fD J‘QAJ‘/
\N’A 9[ ” L/b v
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BENIGN RENAL LESIONS

What is the most common renal mass ?

The most common mass 1s a simple
cyst.

»>They are more common in older patients and are found in
approximately 50% of the population over 50 years of age.

»They are usually cortical in position and an incidental finding.



BENIGN RENAL LESIONS /2

What is the best way to confirm that a
renal mass 1s a simple cyst ?

Ultrasound.

OThe ultrasound appearance of a simple cyst is that of a well-defined
round mass with very thin wall, smooth margin and no internal echoes.
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=Adult polycystic kidney disease 1s a
congenital renal parenchymal disorder.

=Usually both kidneys are involved.

=In some cases, there 1s associlated cysts
in the liver and more rarely in the
spleen and pancreas.



Radiological features on Ultrasound and CT:

=Kidneys are enlarged with lobulated
contours.

=The renal parenchyma is replaced by
maultiple cysts of varying size, causing
distortion of the collecting system.

=Spontaneous hemorrhage into some of
the cysts may occur.
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MALIGNANT RENAL TUMORS

»Renal cell carcinomas ( RCC ) or
Hypernephroma: account for 85% of renal tumors.

s Are bilateral in 4% of cases.

<+Von Hippel- Lindau disease is associated with RCC in one third to one half
of patients.

<Patients with polycystic kidney disease and chronic renal failure may
also be associated with RCC.

> Transitional cell carcinoma: are relatively

rare and represent 7% of all renal tumors.
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