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High diffusion coefficient Medium diffusion coefficient
Free diffusion of particles e.g. normal parenchyma
e.g. water, gel

==
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Low diffusion coefficient \/

Restricted diffusion due to Low diffusion coefficient
many cells e.g. tumours, Restricted diffusion due to
abscess swollen cells e.g. infarcts
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Behaviour Response
SRe 4. Spontaneously
| 3. Tospeech
e e 2. To pain
1. No response
Eye Opening Response
5. Oriented to time, person and place
4. Confused
3. Inappropriate words
2. Incomprehensible sounds
1. No response
Verbal Response
6. Obeys command
5. Moves to localised pain
4. Flex to withdraw from pain
3. Abnormal flexion
=% 2. Abnormal extension
Motor Response 1. No response
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CT Head is only required for minor head injury patients with any one of the
following findings. Minor head injury patients present with a GCS score of
13-15 after witnessed loss of conscousness, amnesia, or confusion.

High-Risk (for Neurosurgical Intervention)

GCS score < 15 at 2 hours after injury

Any sign of basal skull fracture *
Vomiting > 2 episodes
Age > 65 years

A

Medium-Risk (for Brain Injury on CT)

6. Amnesia before impact > 30 minutes
7. Dangerous mechanism **

Suspected open or depressed skull fracture
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Ossicular disruption with

Longitudinal ~—— conductive hearing loss, CN VI
Open —  Infection Risk damage at facial nerve canal
- N i 1 .
s -I: Otic capsule injury with
Closed — Temporal Bone Transverse = Sensorineural hearing loss,

Vestibular disorders, CN VI
injury at labyrinthine segment

Middle Fossa =4 ' ‘ )
— Linear - Oblique - Mixed ——  Carotid Dissection

L i . Carotid-Cavernous
Sphenoid Bone Cavernous Sinus Fistula
__ Occipital Condyle
- Base - Fracture

I~ Posterior fossa —

— Type Il (Unstable)

— Venous Sinus Injury — EDH

Skull Fracture =
— Cribriform Plate —— Anosmia

—  Amerior Fossa

Ocular misalignment,

— OmbitalRoof = o otosis, or enophthalmosis

___Cerebral Contusion/

Tissue Injury laceration

Open
Beaal ‘li Infection Risk
— ress

F— —Cerebral Contusion/

Closed Tissue Injury laceration
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AR G A U Radh BFeR BT Hax

Attribute Fracture Vessel Suture

Wall margins Sharp, imperceptible Thick, sclerotic Imperceptible (child)
Fused (adult)

Course Nonbranching Branching May branch

Appearance Linear May curve Zigzag (child)

Thickness Varies, often <2 mm >2 mm <2 mm

Location Point of impact Some characteristic Characteristic

Skull layers Inner and outer One, usually inner Inner and outer

RIPME T8, T IR, 9 & RR & emag @ AT ded faem =R
20167135:447—477. HAY:10:1016 / §1978—0—444—53485—9.00022—2 | pmid:27432678
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SSHPIMAS THU DI GIHI AFAIG gaforT SuRerfa

Age Thweighted T2-weighted
Hyperacute Hours old, mainly oxyhemoglobin with Hypointense Hyperintense
surrounding edema
Acute Days old, mainly deoxyhemoglobin with Hypointense Hypointense, surrounded by hyperintense
s'urrmmdmg edema IYL‘II’BII\
Subacute Weeks old, mainly methemoglobin Hyperintense
Early Hypointense: early subacute with
predominantly intracellular methemoglobmn
Late Hypointense: late subacute with predominantly
extracellular methemoglobin
Chronic Years old, hemosiderin slit or hemosiderin Hypointense Hypointense slit, or hypointense margin

margin surrounding cavity

surrounding cavity
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AXIAL IMAGE OF NCCT BRAIN SHOWING RIGHT PARIETAL EPIDURAL
HEMATOMA WITH OVERLYING FRACTURE AND PNEUMOCEPHALOUS.
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(A) ACUTE SUBDURAL HEMATOMA (SDH) SEEN AS HYPERDENSE {50-60HU ), HOMOGENEOUS, CRESCENT-
SHAPED, EXTRA-AXIAL COLLECTION

(B) SUBACUTE SDH SEEN AS ISODENSE (30-40 HU), HOMOGENEOUS, CRESCENT-SHAPED, EXTRA-AXIAL
COLLECTION

AXIAL IMAGE OF NCCT BRAIN SHOWING CHRONICSDH WITH ENCEPHALOMALACIA
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CT sections showing linear or serpentine areas of high attenuation that
rming to the morphology of the cerebral sulci and Sylvian cisterns
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T2 FLAIR AXIAL IMAGE OF MRI BRAIN SHOWS FOCAL AREA OF HYPERINTENSITY AT GREY WHITE
MATTER JUNCTION WITH BLOOMING ON SW1 5/0 HEMMORHAGE

AXIALCT IMAGES SHOWING MULTIPLE, SMALL, PETECHIAL HEMORRHAGESAT THE GRAY-WHITE JUNCTION OF
THE CEREBRAL HEMISPHERES SUGGESTIVE OF DAl
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Axial NCCT images of two different patients showing multiple intra cerebral hemorrhagic
contusions.
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Axial NCCT image showing multiple intra cerebral bleeds in bilateral frontal and left parietal
lobes.
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Axial NCCT image showing intra cerebral bleed in left Gangliocapsular region with mass effect in
the form of midline shift towards right.
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Foramen magruen

Riveros Gilardi B, Mufloz Lopez JI,
Herndndez Villegas AC, Garay Mora JA, Rico Rodriguez OC, Chivez Appendini R, De la Mora Malviez M, Higuera Calleja JA. Types of
cerebral herniation and their imaging features. Radiographics. 2019 Oct;35(6):1598-610.
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* Air-CSF level suggestive of communication with paranasal sinuses
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Causes:

Viral: Herpes simplex virus types 1 and 2, varicella zoster virus,
enteroviruses, adenovirus, parechovirus, measles virus, HIV

Autoimmune (main tumour associations in brackets):
Antibodies against neuronal surface antigens: NMDAR antibody
encephalitis (ovarian teratoma), LGI-1 antibody encephalitis
(thymoma), antibodies against intracellular antigens: anti-Hu
(small cell lung tumour), anti-Ma (testicular tumours), anti-GAD,
acute disseminated encephalomyelitis, Bickerstaff's encephalitis

Mimics:

Infective: Systemic sepsis with encephalopathy, bacterial
meningitis, TB, opportunistic infections in immunocompromised
patients (eg crytococcus, toxoplasma, cytomegalovirus)

Inflammatory: Vasculitis, systemic lupus erythematosus with
CNS involverent, Behget's disease, neurosarcoidosis
Metabolic. Hypoglycaemia, hyponatraemia, hepatic
encephalopathy, toxins (drugs, alcohol)

Neoplastic: Primary brain tumour (particularly low grade glioma
mimicking CNS inflammation), metastases

Others: Status epilepticus from other causes, haemorrhagic or
ischaemic stroke, psychiatric disease

CNS = central nervous system; GAD = glutamic acid decarboxylase; LGI-1 =
leucin-rich glioma inactivated 1; NMDAR = N-methyl D-aspartate receptor; T8
= tuberculosis

el UH, e <, TRE Thelsicd — e iR uded | fde #s (ai), 2018
AT, 18(2):155—159, SI3MRTS:10.7861 / faet-wfeRI | 18.2.155 PMID:29626021, PMCID:
PMCID6303463
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Contraindications to immediats LP
Indications for neuroimaging before lumbar

Clinical features of encephalitis puncture (LP) in suspected encephalitis®
Focal neurological signs
Presence of papilioedema®
Continuous or uncontrolled seinures
GES <12
Indication for CT scan before LP? {See box) W exckda cignifican hrain oveling 3nd (NTt that may
predispose 0 41
“rabiity to ve ot
No I Yes Perform urgent ;;cm,, .:,.:g..u wha ban
\ CT scan |9 without pror neurnimaging may bs Gl at kel halow the
If delay In LP >6 hours expected Yos
start emplrical aciclovit Al tive diagnosis? Treat as approp
| |
No A
(5] R: gical contraindication to LP?
?
\ Yes
Neurcimaging if not AV
yet performed Start empirical aciclovir. Reconsider LP in 24 h
CSF PCR for HSV positive?
Yes [ b 1 No
¥i
Aciclovir treatment for 14 days then repeat LP Alternative microbiological diagnosis = Treat as appropriate
No

Consider autoimmune phalitis, pi farly if sub
onset (progression of less than 3 months)
of working memory deficits, altered mental status, or psychiatric symptoms

Seck neurology advice
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CORONAL T2 FLAIR IMAGE SHOWING BILATERAL ASSYMETRICAL HYPERINTENSITY IN MEDIAL TEMPORAL
LOBE AND RIGHT INSULARCORTEX

CORONAL T2 FLAIR IMAGE SHOWING BILATERAL ASSYMETRICAL HYPERINTENSITY IN MEDIAL
TEMPORALLOBE AND INSULAR CORTEX
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AXIALT2 AND T2 FLAIR IMAGES SHOWING HYPERINTENSITY IN BILATERAL MEDIAL TEMPORAL LOBE(RIGHT
MORE THAN LEFT)
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AXIALSECTIONS SHOWING T2 AND FLAIRHYPERINTENSITY IN BILATERAL THALAMI ANDPARIETO-OCCIPITALLOBE
SHOWING RESTICTION ON DWI

AXIALTZ AND T2 FLAIR IMAGES SHOWING HYPERINTENSITY IN BILATERAL THALAMIWITHRESTRICTION ON DWL
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AXIALT2 AND T2 FLAIR IMAGES SHOWING HYPERINTENSITY IN BILATERAL THALAMOCAPSULAR REGION AND MIDBRAIN.
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AXIALT1 AND T2 IMAGES SHOWING DIFFUSE ATROPHY OF RIGHTCEREBRAL HEMISPHERE
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OR DIZZINESS INMEDIATELY

https://www.semmes-murphey.com/news/stroke-detection-prevention-dr-eljjovich
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AXIAL T2 FLAIR showing hyperintensity in left occipital lobe which
shows restriction on DWI
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Axlal T2 AND FLAIR images showing hyparintensity in left gangliocapsular region
showing blooming on SWl with shinethrough on DWI| image.
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AXIAL scans showing cystic encephalomalacia with CSF-equivalent signal
intensity with DWI showing increased hyperintensity.
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IMAGES SHOWING CORTICAL ZONE INFARCTION.

IMAGES SHOWING INTERNAL BORDER ZONE INFARCTION.
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AXIAL images showing CSF equivalent lesion showing hyperintense rim on
FLAIR.
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AXIAL images showing multifocal hyperintensities in cerebellum restricting on
DWI.
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AXIAL scan showing T1 iscintense and T2 hyperintense clot- Hyperacute bleed.
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AXIAL scan showing T1 isocintense and T2 hyperintense clot- Hyperacute bleed.

.




I )

CIERGR:IC

W2, g

O  Ud dIg ZHSHI SMHAR TR UASHIEL. TR BRURSH BT 2, AR R 60—80 Ta
AT 2 |

o 39 9 U & 31Ydie dd U S @ oid 31cdfdid NxhieudT drel Il #
g0 HA TACIhe a1 BRI arel AR # Thara g 2 |

AS

THIAR FART—

o g THSHE TIWI R & /Aegacd! dahd digdl dTel 81 8 | Agayel araroifd

ufear oad b U ARy 8l 8 3k T1- grsuised 3k T2/FLAIR-gsuRey
B © |

o T2WI W g8UScH |
e gHemd T2* (GRE, SWI) R “Raetd” 2 |

O
o DWIsR ADC W yaR dfady Aigg 7 |

.




.

AXIAL images showing T1 isointense clot with hyperintense rim appearing T2 hypointense- Acute bleed.
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AXIAL images showing T1 hyperintense, T2 hypointense clot showing blooming on SWI- Early
subacute bleed.
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AXIAL images showing T1 and T2 hyperintense clot with absence of blooming on SWI- Late subacute.
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AXIAL images showing T1 and T2 hypointense clot with blooming on SWI- Chronic bleed.
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Horizontal fissure running
horizontally from hilum at the
level of the 4 anterior rib.

Oibligue Mssure on the L side
passing Irom behind the
sternum Lo the level af T4,

Harizgontal & obligue lissures in
the K lung on lateral view.
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Below diaphragm: Look for abnormal gas shadow, dilated bowel, mass, calcification, displaced
fundal gas. Erect chest film is preferred projection for diagnosing pneumoperitoneum.
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(a) Mediastinal window (b Lung window 5 mm section (c) High resolution lung section 1 mm
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Silhouette sign. The right heart border not seen due
to infiltrates in right middle lobe,
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Ground glass opacification of both lungs in 2 case of Multiple alveolar nodular shadows in a case of
ARDS. broncho-pacumonin

1

Lobar consolidation involving right upper Perihilar bat-wing consolidation in a case
lobe in case of pneumonia of acute pulmonary edema
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First image shows presence of ground glass opacity (a case of non-specific interstitial pneumonia), while second image Is of
consolidation in case of bacterial pneumonia. The last image is of ground glass opacity due to alveolar hemorrhage.
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Bilateral alveolar shadowing in the lower zones due to Widespread patchy alveolar shadowing in both lungs
broachopneumonia. in a child with staphylococeal septicaemia.
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Right lower lobe consolidation and ground
glass opacity in rest of right lung In 4 proven
case of Adenocarcinoma
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First image, complete opacity of the Rt hemi-thorax. Second image, complete opacity of left hemithorax. The mediastinum is
invisible and displaced into the L hemi-thorax. Also collapse of right upper lobe noted.
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Rt middle lobe collapse. Thereis a
density next to the heart, below the R
hilam, which is roughly triangular in
shape

Lateral view shows the middle lobe
collapse more clearly. The triangular
apacity anteriorly is the collapsed
lobe

Left lower lobe coll Tri I ¥ behind the heart the L hilum is
pulled downwards & hidden lw the c-rdmc shadow.

GSIg IR UGS gd+

A BT Baddl T W IT ITES 8 Ihdl & | BhsS! & IR TR BIe! RIh SUESY
TColfded BRI B "&ic YCaacid” S8l Wil © | §B M BRI &

—  UT & ol & dIQ

— TR I FdGR B BRI US H Bl

— oISl Wl (3Rer)
— qgwqg\'ﬂa'\ﬁmm

— SifhaTTsfed et geal § M9 &

.




I )

Linear shadows at both bases a result of subsegmental collapse
(plate atelectusis).
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Left hilar mass causing collapse of left upper lobe,
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Primary pul y tuberculosis presenting as enlargement
of the Right hilam due to lymphadenepathy & perihilar
shadowing (primary complex)
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Cavitation Fibrosis

alcifications

Consolidation
Granuloma
{tuberculoma)
Hilar
lymphadenopathy
Pericardial
effusion
Miliary shadowing

Pleural effusion
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First chest X-ray shows ex ive bronchopneumeonic shadowing in both upper lung fields. Sccond chest X-
ray shows several cavities

Miliary tuberculosis : Multiple tiny nodules randomly
distributed in both lungs.




CT findings in Pulmonary tuberculosis. First case, large thick walled cavity in left lawer lobe, Tree in bud nodular infiltrates
in right lung. Second case, multiple necrotic mediastinal nodes.
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Reticulo-nodular pattern —on chest X-ray, 2 combination of linear and nodular
opacities.
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S th linear opacites (septal thickening) in a case of pulmonary edema,

Reticular thickening with tractional bronchi is and honey bing in a case of Usual interstitial pneumonia.
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Beaded septal thickening (producing reticulo-nodular pattern) in a case of Lymphangitis
Carcinomatosis
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HRCT showing centri-acinar nodules in a case of hypersensitivity pnenmonitis

HRCT showing tree in bud nodules in a ¢ase of pulmonary tuberculosis
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Fine nodular (miliary) pattern in 2 cuse of tuberculosis. Appearance of miliary nodules on HRCT chest.
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Multiple lung nodules in a case of metastases.,
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Solitary pulmonary nodule in left lower lobe. This was later proven to be lung carcinoma.
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Left middle zone cavity In & case of lung abscess,
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Tractional bronchicctasis in 2 case of fibrotic interstitial lung disease,
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Upper anterior mediastinal mass displacing the trachea in case
of retrosternal goltre.




Mature cystic teratoma showing a cystic mass with fat content inside.
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Enlargement of hilar and mediastinal nodes bilaterally, The Right paratracheal nodes are also enlurged (thickened right paratracheal stripe).
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Posterior mediastinal mass in 2 case of extramedullary hemopolesis,
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Gross cardiomegaly due to pericardial ¢ffusion. The heart appears flask shaped,
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Small pleural effusion causes blunting of CP angle. A larger amount of fluid in the pleural cavity showing a concave
upper margin higher laterally.
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Appearance of bilateral pleural effusion on supine film
in a sick patient.
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There is bilateral loculated effusion. Another
loculated collection in the horizontal fissure looks
like a pulmonary mass on the PA view.
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Appearance of pleural effusion on ultrasound.  CT scan showing right pleural effusion. There is also bilateral
axillary and subcarinal lymphadenapathy.
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FA film af a patient with mesatheliomn. There is
lnhulated plenral thickening, However, it is
-~ difficult to differentiated from effusion.

Contrast enhanced CT shows loculated
empyema on left side with mild diffuse
pleural thickening. The lung is pushed
anteriorly and collapsed.




BIRH S AT SR:

Y DY T dlel GFHE D wU H A BId & Sl BUHd ARG 8 § | AIL.E. Wb
Ie SSIYCHINY AT | 98aR @ W 37T B FhdT ¢ |

T A BRI &

— B WWIER SR
—  FAferam
— YR AR, BT 3faeR 1Y & 9819 ¥ T & Il &

CT scan shows multiple pleural masses in 2 case of metastases.
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Other
Conditions,
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US image of the RUQ view A small liver laceration that can be
demonstrating anechoic FF in the seen as a focal hypoechoic area
pouch of Morison between the within the liver parenchyma.

liver (L} and kidney {K) and around

the liver
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US image of the subxiphoid cardiac view
demonstrating a pericardial effusion (PCE)
surrounding the heart causing tamponade.
Right ventricle has collapsed. Left ventricle (LV),
left atrium (LA) and right atrium (RA) are
visualised.

Pericardial effusion: Four-chamber view of
the heart demonstrates moderate-size
pericardial effusion

.
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US image of the LUQ view
demonstrating anechoic FF around the
spleen (S} and its relationship to the
kidney (K).

Echogenic subcapsular hematoma Real-time images showed marked
of the spleen heterogeneity to the spleen.

.
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US image of the pelvic view demonstrating
a moderately filled bladder (B) with the
typical box-like appearance and rounded
edges of a negative FAST examination. In
a positive scan, the bladder is more likely
to have irregularly shaped outlines, often
with sharp edges.
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Pleural effusion and atelectasis. Scan
through the liver shows free fluid in the
thorax that surrounds the more
echogenic lung.

TRANS LIVER

Pneumothorax. Note the presence of
multiple echogenic A-lines (arrows) but lack
of anterior echogenic “sliding lung” interface
of parietal/visceral pleura in this small
pneumothorax.

B

Nermal lung. Parasagittal view of the lung
between the ribs shows shadowing at the
anterior ribs. The most anterior echogenic line is
the junction of the parietal and visceral pleura,
where motion of sliding lung is observed.

Lung rockets. These more numerous B-lines
are identified in patients with parenchymal
lung disease. If present, these exclude a
pneumothorax, especially if “sliding lung" is
seen
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Abdominal Trauma

4 \

Unstable Patient Stable Patient
FAIST FAIST
% T A
'R
Qperating Room CT Stop, Repeat FAST,

CEUS, CT or Observation
(depending on clinical picture)

Diagnostic algerithm for the use of FAST for triage of trauma
patients.
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Figure 1: a) USG image shows an echogenic shadow with distal acoustic shadow (C) and sludge (S) in
the lumen of gall bladder with thickened edematous wall (W). b) CECT abdomen in axial plane shows
hyperdense calculus (C) with thickened wall (W) of gall bladder (GB). Features are typical of acute
cholecystitis.
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Figure 2: a) USG image shows a round hypoechoic mass (Ab) with echogenic wall (W) in liver (L). b)
CECT shows a hypoattenuating lesion (Ab) with peripherally enhancing edematous wall (W) is present
in liver (L) suggesting liver abscess.
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Figure 3: a) USG image shows an irregular hypoechoic lesion with low level echoes (Ab) within the
splenic parenchyma (Sp). b) CECT shows an irregular hypoattenuating lesion (Ab) involving anterior
pole of spleen (Sp).
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Figure 4: a) USG image shows an irregular hypoechoic peripheral lesion (arrow) within the splenic
parenchyma (Sp). b) CECT shows a wedge-shaped hypoattenuating lesion (arrow) in spleen (Sp).
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Figure 5: a) USG and b) CT image shows a dilated appendix (short arrows) with intraluminal
appendicolith.

Figure 6: CECT shows a) a thick-walled collection pocket with air- fluid level (thin arrow) in the region
of appendix suggestive of abscess formation. B) inflamed thickened edematous bowel locops in right
iliac fossa with periappendiceal stranding and fluid (thin arrow) with focus of free air in peritoneum
(thick short arrow) suggesting perforation.
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Figure 7: a) USG shows swollen and hypoechoeic body (arrow) part as compared to rest of the pancreas
(P). CECT shows diffusely hypodense pancreas (P) with surrounding inflammation and APFC (arrow).
Findings are suggestive of acute interstitial pancreatitis.

Figure 8: a) CECT shows non enhancing acute necrotizing collection (arrow) completely replacing
pancreatic parenchyma with surrounding inflammation in retroperitoneum and omentum. b) ANC is
noted in pancreatic and peripancreatic region (arrow). Findings are suggestive of acute necrotizing
pancreatitis.
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Figure 9: a) USG shows multiple echogenic calculi in renal calyces (thin arrow) zlong with
hydronehrosis (short thick arrow). b) shows a calculus in proximal ureter (thin arrow) with upstream
hydroureteronehrosis (short thick arrow). ¢) CECT of another patient shows a hyperdense calculus in
left renal calyx and right pelvi-ureteric junction (thin arrow) leading to gross Hydronehrosis (short thick

arrow).
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Figure 10: CECT coronal (a) and axial (b) image shows dilated small bowel loops (star) with collapsed
colon (thin yellow arrow). This small bowel obstruction was secondary to a caecal mass infiltrating
terminal ileum.
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Figure 11: (a) X- ray abdomen A-P erect shows gas under right hemidiaphragm (arrow). b, c) CECT
abdomen of the same patient shows gas under anterior abdominal wall, along fissure for ligamentum
venosum and adjacent to duodenum (yellow arrow). Duodenal wall thickening and adjacent fat
stranding and inflammation (red arrow) suggest the probable site of perforation.
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Figure 1: Mammogram shows a) round, b) oval and c) irregular shape of lesions (arrow).




Figure 2: Mammogram shows a) circumscribed, b) obscured, c) microlobulated, d) indistinct
and e) spiculated margin of the lesions (arrow).

Figure 3: Mammogram shows a) high density, b) equal density and c) fat containing lesions
(arrow).




Figure 4: Mammogram shows suspicious morphology a) amorphous, b) coarse
heterogenous, c) fine pleomorphic, d) fine linear and e) fine linear branching calcifications
(arrow).
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Figure 5: Mammogram shows normal breast without any abnormality — BI-RADS 1.

.




Figure 6: Mammogram shows BI-RADS- 2 findings. a) fat containing lesion with rim
calcifications suggesting oil cyst, b) popcorn calcifications of an involuting fibroadenoma and
¢) multiple oval lesions with circumscribed or obscured margins which were d) anechoeic
cysts on USG correlation (arrow).




Figure 7: Mammogram shows a) an oval circumscribed radiodense lesion (arrow). USG
correlation b) shows an oval hypoechoeic circumscribed parallel lesion with ¢) internal
vascularity on colour doppler. Lesions were categorised as BI-RADS 3 and due to large size,
patient underwent trucut biopsy followed by excision and proven as a case of
Fibroadenoma.




Figure 8: Mammogram shows a) two oval circumscribed radiodense lesions. USG correlation
shows cysts with b) thick septa and c) thick wall and categorised as BI-RADS 4a.




Figure 9: Mammogram shows a) a large round circumscribed radiodense subareolar lesion
and a cluster of multiple radiodense lesions. USG correlation b,c) shows multiple solid cystic
lesions (arrow) and categorized as BI-RADS 4b. Ultrasound guided Trucut biopsy confirmed
Intracystic papillary carcinoma.




Figure 10: Mammogram shows a,b) a large irregular indistinct radiodense lesion. USG
correlation c,d) shows an irregular heterogenous solid lesion with internal vascularity and
was categorized as BI-RADS 4c. Trucut biopsy confirmed infiltrating ductal carcinoma.
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