CANDINIS SIS

A Diffusion from gastroenteric or
Infected catheters

A Multiple bilateral random centrolobular
nodular opacities + lower lobes
(88%)

A Lobular or subsegmental consolidations
(65%)

A Tree in bud (41%)

A Ground glass (35%)

[Franquet T et al, Radiology 2005]

Multiple bilateral nodular opacities
occasionally with halo sign

associated to parenchimal
consolidations




P CARLWMNII

Rare (profilactic therapy)

Interstizial bilateral infiltrates
nground glasso geografic or
patchy

Tickening of perihilar
Interlobular septa, evolution
to alveolar infiltrates

Diffuse nodulation (6-10 mm)

[Franquet T et al, EJR 2004]




CARLNIL

Due to profilactic therapy
cistic presentation (similar to
HIV presentation) with rising
risk of spontaneous PNX

Pleuric effusions and nodes
rare




VIRAL INFECTIGNS

ACommon, potentially letal, more frequent in early post
transplantation period (31-100 gg)

HRCT in 78 immunocompromized
with proven lung infectious
nodules (micobacteria,
mushrooms, bacteria and virus)

Multipe bilateral nodules in 92%
Dimentions: >10 mm (82%), 5-
10 mm (8%), <5 mm (10%)

No cavitation in viral nodules

A a
A |
A :
A Cauvittion in 48.5% of not viral |

Infections :
A |
A :
A i

83% viral nodules <10 mm

Just 5% bacterial infections had
<10 mm diameter

58,3% viral nodules had
periferal iground glasso

Not cavitatednodules<10 mmand

halo sign = viral nodules




CLTC/fer ALCY IRLS

A 10-40% allo-transplant, rarely
(2%) autologous, usually for
latent vyrus reactivation

A fground glassoconsolidations
or reticular pattern , together
with ill defined little nodules
(1-5 mm)

A Bilateral distribution mainly in
medium-inferior lung fields
[Leung AN Radiology 1999]

Diagnosis: BAL o biopsy




SACTERIAL INFECTIGNS

A In neutropenic phase
reduced incidence because
of routine broad spectrum
antibiotics, in late period
frequency increased for
steroid therapy and GVHD

[Schueller G EJR 2005]

not omogeneous shaded
margins parenchymal
consolidations (3-7 cm) with
bronchus sign: S.
pneumoniae,
Pseudomonas, Nocardia




DIFFERENTLAL DIACNISIS

Entities
Next most likely
Nodules Sometimes with

Fungal infectior
[ERSTIZIALE
Centrilobular ——*
OCYSTIS

Centrilobular

PCP

JITA GVHD CRONICA
+“—>

Hemeorrhage, PCP OSTRUZIONE

VIE AEREE
BOOP
distribution com of BATTERI
Non-specific
other dis

hickenun Smooth thickening Pulmonary edema Leukemuc infiltration
BVB an '
[rregular thickening Leukemic infiltration

Air trapping Bronchiolitis obliterans With bronclual dilatation

#« Many lung complications

# Qverlapping imaging patterns

INTEGRATION BETWEEN

CLINICAL DATA AND IMAGING MANDATIVE
[Tanaka et al, EJR 2002]
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Int J Hematol. 2009 Jun; 89(5):624-7. Epub 2009 May 27.

Role of CT-guided percutaneous lung biopsy
In diagnosis of pulmonary fungal infection

In patients with hematologic diseases.

Shi JM, Cai Z, Huang H, Ye XJ, He JS, Xie WZ, Zhang J, Zhou XY, Luo Y, Lin Y, Li L, Zheng WY, Wei GQ, Lin MF.

FNAB gives material for etiologic tipization
optimal for PCR

Mucormicosi e P. Boydii resistant to
amfotericin B

A With adequate emostatic framework
complicances are rare.

A Avoid false positive
(NO SAPROFITAL CONTAMINATION)

A Sensibility 80%; PPV 100%

A False negative possible, also reported in
open biopsy

[Nosari A et al, Haematologica 2003] ] ey . 0
[Carrafiello G et al Radiol Med 2006] “Gave specific diagnosis in 53% of not

[Laas-Florl et al Clin Infect Dis 2007] diagnostic BAL and TBB

[Sharma SK et al J Infect Dev Ctries 2013] [Gupta S, Hematologic Oncology 2009]
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ABDOMINAL INFECTIONS

Antibyotics coverage:
Saprofiteal PSEUDOMEMBRANOUS COLYTIS

A

US: hypoechoic tikening of bowel walls
CT: tickening of bowel walls with edema
of adiacent mesenteric fat

[Coys et al Radiographics, 2005]




AZDOYLIGAL Lt B2 TS

A Fungal infections (neutropenic fase)
mainly EROSIVE ESOPHAGITIS

A In 20-40% MICROABSCESSUAL DISSEMINATION
to liver, spleen , seldom kidneys.
Mortality up to 50%

A Concomitance of epatosplenic abscesses k
In 71% of cases

i Candidiasis: most common fungal
. abdominal localizzation in
. Immunocompromised

B Neutropenic phase: invasion of enteric
mucosa with diffusion to portal vein and liver:
difficult to see for minimal dimention and

definition
B With neutrophilic recovery microabscesses

formation [Metser V et al,

Radiology 2005]



A

A

Often all patterns coexist in the same pt.

CANDINISSIS

Us (sens 75%) 4 patterns :

Tipe 1lain Wh eiatb wheelo : central
hypoechoic area containing fungi and
nechrosis, hyperechoic inflammatory cells
demarcation and periferical hypoechoic fybrosis
ring 1b fACarriage wheelo : from the central
hypoechoic area branch hyperechoic septa

dividing hypoechoic necrotic areas

Tipe 2: 1 B ud-elyed : central echoic area
surrounded by hypoechoic peripheric halo.

Tipe 3: most common pattern, hypoechoic
nodule for fybrotic evolution of tipe 1 e 2 (less
specific, dd: metastasis e linphoma)

Tipo 4: echoic area with posterior acoustic
shadow (calcifications), risolutive phase

[Koenraad F Radiographics 2004]




MULTIPLE ROUND HYPODENSE AREAS (2-20
mm
) [Koenraad F Radiographics 2004]

After c.m. injection (mandative!) 4 pattern (sens
90%) :

A Type 1: Hypodense lesion in all phases
(<1cm)

A Type 2: central hypodense area with
peripheric ring enhancement

A Type 3: lesion with adiacent THAD
(parenchymal transient enhancement)

A Tipo 4: omogeneous hyperdense lesion

[Metser U Radiology 2005]




A Beginning phases round lesions < cm
hypo in T1w and after gad., hyperintense
In T2w

A After tratment moderately hyperintense in
T1w and T2w with enhancement after gad.,
hypointense rib in all sequences

A At the end of treatment tendency to
isointensity in T1 and T2w, moderately
hypointense after gad.

[Mortele KF Radiographics 2004]



CAND]I)ZSS5LS

CT/US GUIDED BIOPSY

Allows to obtain material useful for etiologic tipization and PROVEN
diagnosis

mCito T histologic evidence of tissue invasion in STERILE material
(EORTC/MSG 2008)

DLOGIA UNIVERSITA' PG P:H & RADIOLOGIA UNIVERSITA' PG P:H
. 5 ; 3 ; : 18-APR-06 07 18-AP|
000

20°




CONCLUSIONS

B Often diagnostic imaging is not able to give a specific
diagnosis

B CT use in follow-up must consider dose limitation

B Having some pathogens characteristic patterns, _correlation
of clinical and laboratory presentation with imaging data can
shrink d.d. and increases diagnostic confidence,
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Annals of Oncology

Diagnosis of invasive fungal infections in hematology
and oncology—guidelines from the Infectious Diseases
Working Party in Haematology and Oncology of the
German Society for Haematology and Oncology (AGIHO)

M. Ruhnke'*, A. Bohme?, D. Buchheidt®, O. Comely*, K. Donhuijsen®, H. Einsele®,
R. Enzensberger’, H. Hebart®, C. P. Heussef’, M. Horger'®, H. Hof'", M. Karthaus'?,
¥ G. Maschmeyer'?, O. Penack'®, J. Ritter'® & S. Schwartz'®

sl Be ai

Medk am

clinically indicated
Biopsy of organ lesions
Abdomninal ulrasound
Abdominal MRI or CT, if clinically
indicated
Further symptom-related diagnostic
procedures

Persistent fever >
48-12 hrs
I
| I |
mandatory recommended optional
Physical examination (daily) Bronchoscopy + .lﬁs;ergf.'.'us
Blood cutures from peripheral veins t-rnrch-:_al':eglgl gaﬁc:ﬂgaﬂtﬂan
and cenlral venous cateters | L 8vage (BAL}in (L] &ntgen testing
CTscan of sinuses for suspectsd patients Wit ander P.ir{ I'Ht
mould infection pumenary east tice
| infitraion week)
Chest x-ray andlor chest CT if ' '

Figure 2. Overview on diagnostic procedures recommended in patients at

risk for invasive fungal disease during granulocytopenia (<500 cells/pl)
with persistent fever. CT, computed tomography; MRI, magnetic

resonance imaging.




M.V. I 23 aa

Allo-TMO in 20° giornata per LAM
Febbre da 3 gg

Profilassi antibiotica a largo spettro




Cas0 Clinico

DOSAGGIO
GALATTOMANNANO
POSITIVO

Sensibilita: 29-94%
Specifiita: 85-99% [Pinel C et al, J Clin Microbiol 2003]

L 10-ESTAT@ [E IL DOSAGGIO DEI LIVELLI EMATICI DI GM
SONO TEST COMPLEMENTARI NELLA DIAGNOSI DI ASPERGILLOSI POLMONARE

—» ASSOCIZIONE UTILE SOPRATTUTTO NELLE FORME ANGIOINVASIVE

[Hidalgo A et al, EJR 2009]]






Caso Clinico

2° CONTROLLO TC a 40gg



F.F Il 53 aa

LAL in CHT

APLASIA

FEBBRE e TOSSE da 3 gg
TERAPIA ANTIBIOTICA

A LARGO SPETTRO

Giornoe 18










Imaging can define patology location, estention
and evolution and in some situation, predict etiology

CONVENTIONAL
RADIOLOGY

CT/US GUIDED BIOPSY
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TREE in BUD

« Tickening of terminal
bhronchiolus filled with
Infective material and
mucous

« Round or branched
centerolobular opacities
with little ending nodules

« Not specific cellular
bhronchiolitis in 98% of
cases (usually infective)




CONSOLIDATIONS

A Lobar or Segmentary

=== = = = = — -
1% Fungal infections (surrounded by

|
|
: ground glass) |
1% bacterial (10 times more frequent in
' immunocompromised) !

# Infections
# bleedings
# ARDS (distress)

F28Y, May 25 197
250575R/

Oct 02 200
06:02:58 Ph




GROUND GLASS

Increase of background
parenchimal density with
residual visibility of vascular
and bronchial vectors

I I
I I
i # Bacterial and fungal infections i
' % Pneumocisti carinii :
' # Drugs pneumonias :
' + Diffuse Alveolar Hemorrage :
. # Criptogenic Organizing |
' Pneumonia :
| |
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NODULES

In infectious and neoplastic
situations

Rilievo piu frequente
nei pazienti neutropenici febbrili

[Ho D et al Mycoses 2009; 54:59-70]




HALO SIGN

PARENCHIMAL NODULE

+

PERIPHERAL GROUND GLASS HALO
(surrounding more than 75% nodule
circumference)

[Greene R et al, Clin Inf Dis, 2007]

| + ANGIOINVASIVE MYCOSIS
I [Kulmann, AJR 1988]

I
l
I+ VIRUS (CMV, Herpes) |
I I
I * GRANULOMATOSIS I
I (Wegener, TBC, atipical TBC) [
[ l
| * HYPERVASCOLAR NEOPLASMS I
| METASTASIS (angiosarcoma,coriocr) I

I

[

I
| #* NEOPLASMS (BAC)

[Pinto P. The CT Halo Sign Radiology 2004]




