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Introduction

Ultrasound is the most used imaging method in clinical practicéas
developed a lot in the last two decades, and theroduction of contrast
enhanced ultrasound (CEUS8)ade it very competitive with the othr cross
sectional imaging method&eing very cheap and availalgjaite everywhere, this
method is used a lot in clinical practidey inpatients, but also for outpatients
Ultrasound isa useful tool forquite all specialtiesthus trainingshould begin
early, even bytudents andgfor sure should continue during fellowship

In daily practice, ultrasound machines have different sizend
performance. Pocket ultrasound is usefol bedsideexamination,while large
and expensive systems are used fadvanced ultrasound, such a£EUS
evaluation elastography, Doppler, etc

Clinical ultrasound means th#te examineris awareof clinical information
regardingthe patient, sometimesof biological tests, and ultrasound is uséul
make decisionsregarding diagosis and treatment In many cases, standard
ultrasound examination catead tothe final diagnosis, busometimes a CEUS
examinationor other imaging techniqueare needed In some cases, eclyuided
interventional proceduresieed tobe performed.

In this collection of abdominal ultrasound cases, the authors try to show
how and when to use abdominal ultrasound in a clinical scenario, when to use a
CEUS examination, and whether modality of diagnosisare needed In this
cases collection, the presentationof (i KS  LJI clinic8 ¢ignst i© followed by
images from thaultrasound examwhich are subsequently explained, followed by
discussiosthat explain the clinical judgment.

This collection of casescludes onlyabdominal ultrasound, focused on the
gastioenterological field. The level gresentedcases is basior advanced and
can be used for aWho like ultrasound.

The aithors



Case 1 Biliary tractB)

1 History: a 34yearold male patient, asymptomatic, witho significant pathology (no
prior hospitalization and surgery), presented for a routine clinical and ultrasound
evaluation.

1 The clinical examinationlid not reveal any abnormalities.

1 Laboratory testsg normal complete blood cound, normal levels of ASd@ AhT, normal
urine test.

1 Abdominal ultrasound examinatiomwas performed (Figl.1 ¢ 1.5).

Fig 1.1 Fig 1.2

Fig 1.3 Fig1.4

Fig 1.5



1 Abdominal ultrasound findingsvere (Fig1.6 A, B, C):

Fig. 16. A,B,C; Multiple gallbladder polyps: multiple hyperechoic structures with variable
sizes (smaller than 1 cm), attached to the gallbladdetl, with no posterior acoustic
shadowing; the structures do not move with a change in pafkegosition; intact
gallbladder wall

Discussion

1 Gallbladder polyps are outgrowths of the gallbladder mucosal wall, usually found
incidentally on abdominalltrasound or after cholecystectomy.

1 Polypoid lesions in the gallbladder can be divided in benign or malignant lesions. Benign
galllbladder polyps are subdivided into benign neoplastic lesions (such as adenoma) and
benign nonneoplastic lesions (such asatésterol polyps, adenomyomas, inflammatory
polyps). Correct diagnosis would help reduce unnecessary cholecystec{aiies



1 The majority of gallbadder polyps are benign, but malignant transformation is an
important concern as gallbladder candeaspoor prognosis Resection at an early stage
is the only hope for cure.

1 Growing gallblader polyps or polyps larger than 10 mm should be removed surgically
(cholecstectomy) to prevent malingnant transformation.

1 A study of HuPing Zhang et. al showed that CEUSdéelin the differential diagnosis
among different kinds of gallbladder lesions, improving diagnostic efficiency. According
to this study CEUS examination could be used as a further diagnostic method if a
definite diagnosis could not be made using convaemai ultrasound [2].

1 Followup: ultrasound every six months for a year and then yearly if the polip size is
stable.

Final diagnostic: Multiple gallbladder polyps

References:
1. Liu XSChen TGu LHet al.UIltrasoundbased scoring system for differential diagnosis of polypoid

lesions of thegallbladder.J Gastroenterol Hegtol. 2018 Jun;33(6):1295299.
2. Zhang HP, Bai M, Gu JY, eValue of contrasenhanced ultrasound in the differential diagnosis of
gallbladder lesion. World J Gastroenterfeéb 14, 201824(6): 744751


https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20XS%5BAuthor%5D&cauthor=true&cauthor_uid=29280187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29280187
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=29280187
https://www.ncbi.nlm.nih.gov/pubmed/29280187

Case 2 Biliary tract (B)

History: a 68yea-old male patient, with atrial fibrillation, on anticoagulant treatment,
presented himself for the evaluation of mild epigastric pain.
Clinical exam¢ mild pain at epigastric palpation, BP 120/70 mmHg, AV 74 beats/min
arrhythmic.
Biology:

1 mild sideropent anemia (Hb 1%, iron 331g/ml)

1 no cytolysis, no cholestasis.

Abdominal ultrasound:= Fig. 2.1 and 2.2
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Fig.2.1 Fig.2.2

Fig. 2.1 and Fig. 2.2Gallbladder with thin walls. Inside the gallbladder a round hyperechoic
lesion, of approximately 5 cm in diameter is seen. It does not change the size, shape, or
position when the patient turns frondorsal to lateral decubitus. There is also some loose
hyperechoic material, with no posterior shadowing, floating in the fundus of the
gallbladder.

1 Possible diagnoses:
o Gallbladder polyp or cancer (round hyperechoic lesion that does not change
size, shapand position).
o Biliary sludge.



1 Contrast enhanced ultrasoundas performed for the differential diagnosis (Fig. 2.3).
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Fig.2.3

Fig. 2.3- The lesion inside the gallbladder was unenhancing in all vascular phases. So
that the final diagnosis wasliary sludge.

Discussion

1 The presence of a round hyperechoic lesion inside the gallbladder that does not change
size, shape and position is highly suspicious for a gallbladder polyp. A polyp this size
should be most probably malignant, but no changeshef gallbladder wall could be
observed.

1 CEUS excluded the diagnosis of gallbladder polyp or cancer since the lesion was
avascular.

1 Further workup of the patient included a gastroscopy, which revealed a benign gastric
ulcer (that can explain the epigastp@in and anemia in a patient on anticoagulants).
Colonoscopy is scheduled.

Final diagnosis: Biliary sludge.

References:

1. Claudon M, Dietrich CF, Choi BI, et@lidelines and good clinical practice recommendations for
contrast enhanced ultrasoundCEUS) in the liver: update 2@12 WFUMBEFSUMB initiative in
cooperation with representatives of AFSUMB, AIUM, ASUM, FLAUS and ICUS. Ultraschall Med 2013;
34:11¢29.

10



Case 3 Biliary tract (B)

1 Clinical presentation:a 52 yearsld-female was admitted in our epartment with
recurrentepigastric pain

1 Laboratory findingsrevealed increased liver function test (AST: 88 UGB ALT: 72
U/L [555], T.bilirubin: 1.2 mg/dL {Q.2], D.bilirubin: 0.9 mg/dL {0.3], ALP: 79 U/L [35
104], GGT: 48 U/L{50], leucocyes: 10.200/uL [4.500500]).

1 Abdominal Ultrasoundfig. 3.13.3.
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1 Abdominal Ultrasoundfig. 3.13.3
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Fig. 3.3

Abdominal Ultrasound: Fig. 3:B3.3revealeda homogenoas gallblader lesio6/2 cm in
RAIFIYSGUSNE GKAOK RAR y20 Y2@S hofpréSéd OKI yIAy 3
posterior shadowing

1 Differential diagnosis include:
o Gallbladder sludge
o Gallbladder tumor
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1 Contrast enhanced ultrasoundias performedfor the differential diagnosis (Fig. 3.4
3.5)
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Fig. 3.43.6. CEU& The lesion is unenhancing in the arterial (Fig. 3.4), portal (Fig. 3.5) and
late (Fig.3.6) phases.

Discussion

1 Billiary sludge is a mixture afucus, calcium bilirubinate and cholesterol crystals and is
the consequence of imbalance between bile components alongside poor bile
evacuation. By some authors, it is precursor of biliary lithiasis, and by others it is a
reversible state [1].

1 A particula form of billiary sludge is called bidike or pseudotumoral sludge, in which
the ultrasound appearance is of a globulous ecodense material inside the gallblader,
which can retain its shape after patient mobilization or can desintegrate [2].

13



9 Billiary sladge must be differentiated from gallblader tumours and polyps (easily done
by contrast enhanced ultrasoungd CEUS: billiary sludge does not enhance following
contrast, being avascular, as opposed to tumours and polyps) [3].

CAYIf RAI AW ddibysi@ye o . | f

References:

1. Pazzi P, Gamberini S, Buldrini P, Gullini S. Biliary sludge: the sluggish gallbladder. Digestive and Liver
Disease. 2003;35:395. d0i:10.1016/s1598658(03)000938.

2. Lee CC, Huang JC, Shin JS, Wu MJ. Tumefactive Sluddgnili@allbladder Neoplasm: A Case

WSLE2 NI YR wS@OASg 2F GKS [AGSNY GdzZNBE® W aSR ! f 4N a
doi:10.4103/JMU.JMU_19 18.

3. Serra C, Felicani C, Mazzotta E, et al. CEUS in the differential diagnosis between biliary sludge, benign
lesionsg R Yl fAIylyld fSairzyad W ! f iNI &2 18R2B65H A MY THMO H U
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Case 4 Biliary tractA)

1 History: a 74 yearsold-male presented with inappetence, jaundice, fever and mild
tenderness in the right upper quadrant pain for three dalise patient’s past medical
history showed type 2 diabetes.

§ Laboratory findingsrevealed Leucocytosis = 17000/MnCRP =167 mgMLT 2.5xUVN,
ASAT 1.7xUVBand total bilirubin, 4.5 mg %. The patient’s past medical history showed
type 2 diabetes, treated witbral antidiabetics.

1 Ultrasound examinationfig.4A-D

Fig. 4 (AD)
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Fig. 4.A-D: Ultrasound section for the gallbladddrom left to right there are sections of
the gallbladder wherea poorly delineated,nhomogeneous areaf approximatelyl0 cm,
with hyperechoic inclusiong;an be seen

16



Contrast enhanced ultrasoundig 4.2 (GD)

Fig 42 A a poorly delineated, inhomogeneous area of approximately 10 cm, with
hyperechoic inclusions, can be seen (arrow).

Fig. 42 B. highlightsa protrusion from the gallbladder into the liver which can be a
discontinuation of the gallbladder wall.

Fig.4.2 C and D, CEUportal and late phasesjhe gallbladderontentis unenhancing, with
an obviousunenhancing are@arrow) near the gallbladdewall.

17



9 Additionalimaging(Fig. 43 A, B)

Figures4.3 A, B- CT venous phase, axial sectioh= distended gallbladder, with thickened
walls suggestive for inflamation and also a gap in the wall of the gdlilelia suggestive for
perforation. Fig.B - Gall stonesare visible

Discussion

1 Cholecystitis ign inflammation of the gallbladder that occurs most commonly because
of an obstruction of the cystic duct by gallstones (cholelithiasis).

1 Typical signs of Cholecystitis are intense pain andddeness in the right
hipochondrium, fever, chils

1 Cholecystitis may present differenthespeciallyin elderly patientsand diabetics In
these cases,the symptomsare vaguewithout key physical findingswith localized
tenderness the only presenting signfhese casesmay progress to complicated
cholecystitis rapidly and withowvarning.

1 Ultrasound examination is the preferred initial imaging test for the diagnosis of acute
cholecystitis and cholelithiasis.

1 CT is a secondary imaging test that can idemyabiliary disorders and complications
of acute cholecystitis, such as gangrene, gas formation, and perforation.

1 In acute cholecystitis, the initial treatment includéasting intravenous hydration,
correction of electrolyte abnormalities, analgesiadantravenous antibiotics.

18



91 Definitive therapy involves cholecystectomy or placement of a drainage device;
therefore, consultation with a surgeon is warranted.

1 Consultation with a gastroenterologist for consideration of endoscopic retrograde
cholangiopanceatography (ERCP) may also be appropriate,thiére is proof
of choledocholithiasis

Final diagnosis: éute cholecistitis

References:

1. Jang T, Aubin C, Naunheim R. Minimunintre for right upper quadrant ultrasonographfm J

Emerg Med2004 Oct. 22(6):4383.

2.Lee SW, Yang SS, Chang CS,et al. Impact of the Tokyo guidelines on the management of patients with
acute calculous cholecystiti3 Gastroenterol Hepatd2009 Dec24(12):185761.

3. Yarmish GM, Smith MP, Rosen MP, et al. ACR appropriateness criteria right upper quadrant pain. J

Am Coll Radiol. 2014;11(3):3162322.
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Caseéb Biliary tract (A)

1 History: 76 yearsold-male, norelevantmedical historypresened with right upper
abdominal pain, heart burn and bloating.

1 Laboratory findinggevealed normal blood tests with the exception aindd
thrombocytopenia.

1 Ultrasound examination(Fig 5.15.3).

3 Gastroenterology Department  155/2018 CESU BOALACAROLI Mi1.2 Tis08 C16
97 15/03/18 12:30:47PM ADM 150318-122450PM Abdomen

Fig.5.3

20



Fig.5.2

{r# Gastroenterology Department  155/2018 CESU BOALACAROL!, Tis08 C1-6
%/ 15/03/118 12:30:47PM ADM 150318-122450PM Abdomen

Fig. 5.3

Fig.5.1, 52 and5.3-Ultrasound evaluation unveiled an atypicaht®de aspecof the liver,
with a heterogenous liver structure, that eritated the diagnosis towardsdiffuse hepatic
disease.Fig. 5.15.2¢ Nomal galbladder is seen

21



1 Contrast enhanced ultrasowhwas performed, however the hepatic structure was-iso
enhancing in all vascular phases, not showing any abnormality

-

CEUS - Arterial phase CEUS - Portal phase

CEUS - Late phase

Fig5.4 Iso-enhancement of the liver parenchinia all vascular phases

1 Additional Imaging(Fig. 5.5 AD)

corondi,(TZ 5

Fig.55 (A-D). differentMRIsections showmgthe typical aspecof scatteredcystic dilatations
communicating with the biliary tree (MRCP), as in Caroli disease.

22



Discussion

T / FNRPfAQA RAA&SI j &ngénital dorddiladydsiated Avighka$ iNdoriipfete
and faulty remodeling of the ductal structure.

 Thereare¢2 (&LJSa 27F [/ | NBHick Gsaallyhassa $énigrScyursa andJS
GeLJS LL 2NJ /-wiNd is m&Ked by oyhplibhBorshat will appeafdre
the age of 40 years.

1 Due to the segmental dilatation of the intrahepatic bile ducts, patients presenting CD
are more prone to develop intraductal calculi and all the complications related to this.

1 No specific symptom or clinical sign in our case.

1 Some patients may be asymptomatic(CD |)whereas patients presenting type Il CD
may present complicationsécondary to cholestasgis

1 The final diagnosis is made maiblyimaging methods (CT and MR©Pbay biposy

1 According to published data ultrasound accuracy for the diagnosis of GB
approximatelly30%.

1 Even though US can visualize hepatic cystic lesions, intrahepatic lithiasis and provide

informations about the bile ducts, it cannot differentiate cystic lesions emerging from

other conditions.

In this case report, we want to underline a miscellaneous US aspect of a CD type I.

=

Final diagnosticCaroli disease type I.

References

1. ZhongXia Wang, Yon@ang Li, Rtiin Wang et alClinical classification of Caroli's disease: an analysis
of 30 patients. International HepatPancreateBiliary Association. HPB 2015; 17: @Z&3.

2. Bettini G, Mandrioli L, Morini M. Bile duct dysplasia and congenital hepatic fibrosis associated with
polycystic kidney (Caroli syndrome) in a rat. Vet Pathol 200380694.
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Caseb Biliary tract (A)

T History: a 32yearold female patient was admittecth our department witha 24hour
history of right upper quadrant and epigastric pain, jaundice, nausea, and vongtieg.
had similar pain in the past, particularly efteating fatty foods and sweets.

T Clinical examinationrevealed moderatetendemessin the upper quadranton deep
palpation, jaundice, and the patient noted dacklored urine.

T Laboratory testsg cytolysissyndrome: ASB74 U/L (N 84U/L), ALT1072 U/L N O
55U/L); cholestasis Alkaline phosphatase- 153 U/L (N 484 mc | K-plutamyl
transpeptidase 121 U/L (N%b U/L), BF5.5 mg/dl (N: 0.21.2 mg/dl); BD3.8 mg/dl (N:
0-0.2 mg/dl); normal complete blood cound and lipaSée urine testwas positive for
bilirubin.

M Ultrasound examination:

24



Fig. 6.5 AD

Fig 6.5.A distended main ¢ duct with a diameter of 1:34 mm;

Fig 65.B - cholecystolithiags ¢ multiple gallstones (hyperechoimageswith acoustic
shadowing) and biliary sludge;

Fig 65.C- dilated intrahepatic biliarglucts

Fig 65.D - distended common bile duct and choledaithiasis (small stone in the
common biliary duct CBD).

1
1
il
1

The patient has undergoneRCRhat showed an enlarged main biliary duct with a filling
defect at this level. Sphincterotomy agélstone extraction was performed.

After ERCP, the general conadit improved with the remission of jaundice and
normalizationof laboratory tests.

On discharge, thpatient was refferred to surgerry faholecystectomy.

Discussion

1 Patients with jaundice should be examineg abdominal ultrasound opresengtion.
Ultrasound can differentiat@mongobstructivejaundice and hepatocellulgaundicein
almost all patients.

1 Ultrasound is highly sensitive for the diagnosis of gallbladder st(smssitivity98%),
whereas choledocholithiasis is more difficult to detect @anity-65-75%) [1,2].

25



T ERCP (endoscopic retrograde cholangiopancreatography) with  endoscopic
sphincterotomy, including stone extraction using baloon @ormia basket is the
therapeutic method of choice in p&nts with obstructive jaudice due to
choledaholithiasis

Final diagnostic: Obstructive jaundice due to choledochlol#tsis

References:
1. Cooperberg BIBurhenne HRealtime ultrasonography. Diagnostic technique of choice in calculous

gallbladder diseasé\N Engl J MedL980; 302:1277.279.

2. DietrichCFGouderS HockeM, et al.Endoscopic Ultrasound in the Differential Diagnosis of
Choledocholithiasis. Endo heute 2004; 17{80-166.
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Case/ Liver(B)

1 History:a70 yearsold-male was admittedn our department withfever, shiver, nausea,
jaundice and abdominal pain
1 Laboratory findinggevealed:
0 leucocytosis 17.400 /microL [40@D0/microL],
o elevated liver function tests AST: 109 U/E4[E, ALT: 123 U/L {55], T.bil: 5.86
mg/dL [61.2], D.hl: 5.189 mg/dL [@.3], ALP: 550 W/[35104], GGT: 880 U/L{7
50],
o inflammatory markers CPR: 92 mg/l, ESR 77mm/1h, Fibrinogen 621 mg/dl

i Abdominal Ultrasound

|

| L 6.41 cm

Fig.71
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Fig.71 Ultrasound reveals annhomogenous hepatic lesioof approximatelly7 cmin
diameterin the right hepatic lobe, segment VIlII, witixed, liquid-solid appereance

1 Possible diagnoses
o liver abscess considering the clinical data;
o liver hematoma less likelyrfo history of trauma)
0 cystic tumor.

9 Cortrast enhanced ultrasoundCEUSyas performed (Fig7.2 A-D), which revealed

Fig.72. CEUSA-D)

28



1 Fig.7.2.A: Standard USnhomogenous hepatic lesion @pproximatelly7 cmin diameter
in the right hepatic lobe, segment VIII, witixed, liquid-solid apgreance suggestive
for liver abcess

1 Fig7.2.B:CEUS arterial phase:isoenhancement of the lesicas compared with the
surroundingliver with unenhancing areashoneycomb appereance

1 Fig.7.2.C:CEUS portal phase- septa enhanceent with honeycomb apereance;

1 Fig.7.2.D: CEUS Iate phase- honeycomb appereance with discreteashout.

Considering the clinical setting, thenBbde ultrasound aspect and the CEUS aspect, the
final diagnosisvasliver abscess.

A drainage system was installed unde USlgne, antibiotherapy was started, and the
evolution was favourable.

Discussion

1 In this situation,in a clinical contextContrast enhanced ultrasound (CEUS) established
the diagnosis of liver abscess with the typical honeycomb appereance in the arterial
phase with isoenhancement in portphaseanddiscrete vashout in thelate phase.

1 Usually the positive diagnosis is established based on cross sectional imaging
techniques: contrast enhanced CT or MiRIt lately with the introduction of contrast
mediumin ultrasonography, CEUS has become the maodafitchoice for diagnosis of
liver abscess and also for interventional procedures (abscess aspiration, drditjage)

1 The differential diagnosis with a necrotic tumor, with a hemorrhagic cyst or with a
hematoma might be sometimes challenging.

1 CEUS is an important tool in the management of liver abscesses, improves the detection
of even small lesions, thus being very useful for the correct evaluation of disease
extension.

1 Also, the direct intracavitary injeicin of contrast agent allows confirmation of a correct
positioning of a drainage system and the comunication of the cavities inside the abscess

2.

Final dagnostic Liver Abscess

References:

1. Ignee A, Schuessler G, Cui XW, Dietrich CF. Intracasitaisast medium ultrasound; different
applications, a review of the literature ad future prospects. Ultraschall Med 2013; 36Z204

2. Ignee A, Jenssen C, Cui XW, Schuessler G, Dietrich CF. Intracavitarerdmrastd ultrasound in
abscess drainagg, feasibility and clinical value. Scand J Gastroenterol 2016; 54741
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Caseas Liver(B)

T History: a 35yearold male patient, asymptomatic, with neoelevant history was
reffered tothe Department of Gastroenterology fareasseement of focal liver lesin
of unknown etiologydetected at a previous ultrasound examination

T The clinical examinationlid not reveal any abnormalities.

Laboratory testswere normal, except AmEchinococcus antibodies that were positive.

T An abdominal ultrasoundexamination was @rformed (Fig.8.1).

logy Department  689/206CEUSFORMAT HEP,
612:03:27PM ADM  161116-115728AM

m Gastroenterology Department  689/206CEUSFORMAT HEP, MI12 Tis07 C1-6
%Y 16/11/16 12:03:27PM ADM  161116-115728AM Abdomen

Ok ]
1L 6.28 cm

Fig. 81. Abdominal ultrasound revealed a hypoechoic, inhomogeneous lesion in the right
liver lobe, 6/5 cm in diameter, with a walkefined wall. The ultrasound aspect raised the

suspicion of hydatid cyst

30



We performed contrast enhanced ultrasound (CEUS) to characterize the liver lesion,
knowing that the hydatid cyst is an avascular lesion.

1 CEUS examination:

Gastroenterology Department  689/206CEUSFORMAT HEP, MI0.13 TIs0.0 C1-6
16/11/16 12:04:43PM ADM 161116-115728AM Abdomen

Logia >
B

16.11.2016 12:05

Fig.8.2

Fig.8.2- CEUS examinatioshowed the absence of contrashleancement during the
arterialphase. The lesion remained unenhanced during pemal late phassand
confirmed the diagnostic of a hydatid cyst.

Discussion

1 Ultrasound and CEUS are usefullimgnosing liveechinococcosis in all stages, providing
valualle information for further management.
1 Gharbi et al. first introduced the classification of hyddiier disease based on the
ultrasound appearance:
- Type I: pure cystic fluid collectiosphericalova, thickwalled);
- Type ll: fluid collection with detacdemembranes;
- Type IlI: fluid collection with septeyultiple septa ,,rosettef A { S¢€ T I K2y S& C
cyst; cyst with daughter cysin a solid matrix;
- Type IV: heterogeneous (hypoechbigperechoieintermediate) pattern;
- Type V: calcified walls.

FinalDiagnastic: Hydatic cyst typelV (Gharbi)

Reference:
1. Gharbi HA Hassine W, Brauner MW, Dupuchitrasound examination of the hydatic liver. Radiology
1981139(2):45963.
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Case9 Liver(B)

A History: a65-yearold male patient admitted in th®epartment of Gasoenterology for
severe pain in the left lower quadrant;
A for 2 months abdominal tenderness, weigth loss, constipation, fatigue, and
A minor rectal bleeding 1 months ago;
A personal medical historg arterial hypertension managed with telmisartan;
A Laloratory findings:anemia (Hb=8 g/dl); AST=86 Ul/L; ALT= 105 Ul/L; BS=/dl
A Colonoscopy: revealed a rectal tumor, biopsies were taken that revealed an
adenocarcinoma
1 Ultrasound examination(Fig. 9.1)

TIS0O.2 MI13

Fig. 91
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TIS0.2 MI13

Fig 9.1. Abdominal ultrasound finidgs were- multiple hyperechoic focal liver lesions with
hypoechoic halo sigftarget lesion¥with various sies

1 Based on the clinical data, history, biology, the suspectejrobsis was of liver
metastases secondary to colonic cancer
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1 Contrast enhanced ultrasoundJEUS) was performed for further characterizatdthe
lesions(Fig. 92 A, B, 0.

Abd Gen
C5-1
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F
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Gen
MI0.0E
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Fig. 9.2.A

TISOO MI006L Abd Gen TISO.0 MI0.06L
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Contrast

Abd Gen TIS0.0 MI0.06L
Cc5-1 MIO.75 F
13Hz C 2:27 M3
RS

MIO.0¢
rast

Fig. 92.C

Fig.9.2.Aarterial phase- the lesions are hyperenhanciag comparedvith the surrounding
liver parenchyma

Fig. 92.B portal phase early washout starting 45 sedter contrastbolus

Fig. 92.C late phase the lesion showbviouswashout

1 CEUSanclusian: hypervascular liver metastase
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Discussion

1 CEUS has improved tligagnosiof liver metastasis and is an excellent imaging method
for the vascular pattern characterization [1]

1 CEUSassimilarperformance toCT and MRI fodiagnosindiver metastases. The dual
blood supply of the liver permits detection and characterization of focal liver lesions
based on vascular enhancement patterns.

1 CEUS improves thdiagnosisof metastases in patients with a history of colorectal
cancer who are undergognsurveillance.

1 CEUS can differentiate venous thrombosis from tumor infiltration of hepatic vd8%els

Final diagnostic: Hypervascular liver metastases

Referencs:

1. Claudon M, Dietrich CF, Choi BI, et@lidelines and good clinical practice seamendations for
contrast enhanced ultrasound (CEUS) in the diupdate 2012: a WFUMBFSUMB initiative in
cooperation with representatives of AFSUMB, AIUM, ASUM, FLAUS and ICUS. Ultraschall Med

2013;34:1129.
2. https://www.uptodate.com/Contrastenhanced ultrasound for the evaluation of liver lesions.
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Case 1Qiver(B)

History: a 45yearold male patient, admitted in emergency for upper digestive
hemorrhage.
Clinical examPale, hypotensive patient, BP 90/50nHg, AV 110 beats/min
Laboratory findings
0 severe anemia (Hb 6 g%)
0 cytolysis¢ AST 3xUVN, ALT 3xUVN, GGBRIVN, alkaline phosphatase normal,
Total bilirubin 1.5 mg%, INR.
Upper digestive endoscopybleeding grade 3 esophageal variggsemostasidy band
ligation was performed in emergency
Transient elastography by FibroScgrb5 kPa
Abdominal ultrasound evaluation: Fig. 10.1, 10.2
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Fig.10.1 S Fig.10.2

Fig. 10.1. and Fig. 10.2. f I NAS K& LISNB OK 2 MOX| Ké2 Yi2SSSn 2 yiza & dzN
the gallbladder, well delineated, with no mas#ect on the gallbladder.

1 Possible diagnoses:
o Hemangioma (hyperechoic homogars lesion).
o0 Hepatocellular carcinoma (newly discovered lesion in a cirrhotic patient).
o Focal fatty infiltration (hyperechoic, homogenous lesion surrounding the
gallbladder, well delineated, with no mas#ect).

1 Contrast enhanced ultrasoundias performedor the differential diagnosis.
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Fig.

Fig
Fig

T

MI: 0.07&%

MIF: 0.04 %

00:03:49 11fps

Fig. 10.5

10.3 CEUSarterial phase: the lesion is ismhancing.
. 10.4 CEU&portal phase: the lesion is issnhancing.
. 10.5 CEU8ate phase: the lesion is isenhancing.

CEUS final diagnosidocal fatty infiltration.

Discussion

When a new focal lesion is found in a cirrhotic liver, the first suspicion should be
hepatocellular carcinoma. In CEUS, HCCs are hyperenhancing in thal gtiase and
show washout, usually in the late phase [1]. The more well differentiated the HCC, the
latter the washout [2].

Due to the hyperechoic, wetlelineated homogenous aspect, another suspicion is of a
hemangioma, which has a typical enhancemerdttgrn on CEUS, with nodular
centripetal enhancement that starts in the arterial phase and progresses in the portal
and late phases [1].

However, the lesion found in our patient showed no invasion and no Jeffsst on the
gallbladder it surrounded, thuseing less likely to be a liver tumor (benign or
malignant).

The diagnosis dfocal Fatty Infiltrationwas made by CEUS, and confirmed by MRI (Fig.
10.6).

38



1 Additional Imaging

1.0T12340W A SFCLINICJUDETEANTIM

DFOV: 46,0 x 4. 0cm

Fig. 10.6. MRt homogenous structure of the liver, no FLL surraagdhe gallbladder

Followup at one year (the patient stopped drinking) showed no lesion in the liver by
abdominal ultrasound.

Final diagnosis: Focal Fatty Infiltration.

References:

1. Claudon M,Dietrich CF, Choi Bl et &uidelines and good clinicplactice recommendations for
contrast enhanced ultrasound (CEUS) in the liver: update 2@12VFUMBEFSUMB initiative in
cooperation with representatives of AFSUMB, AIUM, ASUM, FLAUS and ICUS. Ultraschall Med 2013;
34:11¢29.

2. Boozari BSoudah B, Rifai Kt al. Grading of hypervascular hepatocellular carcinoma using late phase

of contrast enhanced sonographw prospective study. Dig Liver Dis 2011;43:480.
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Case 11l.iver(B)

History: a 66 years old man, without any important medical history wedsrred to our
Department with the suspicion of alcohol induced hepatic cirrhosis, complicated with
hepatocelular carcinoma (HCC).

Biology: mild anemia (Hb: 11.2 g/dl); elevated liver enzymes (AST: 2XUVN, ALT:
1.5XUVN, GGT: 5XUVN); AFP: normal value.

Transient elastography by Fibroscab0.5 kPa.

Upper digestive endoscopyio pathological findings.

Abdominal ultrasoundFig. 11.1, Fig. 11.2.
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1 Abdominal Ultrasound: Fig. 11-111.2

Fig. 11.1 Fig. 11.2

Fig 11.1 and 11.2- the liver has an heterogeneous structure with irregular margins, typical
findings in a cirrhotic patient. A hyperechoic lesion with a hypoechoic rim was described in

the right liver lobe, in segment IV, measuring 3 cm.

1 Possible diagnosis:
o hemangioma (hyperechoic, homogenous lesion);
o hepatocellular carcinoma (newly discovered lesion in a cirrhotic patient);

o liver metastasis (hypoechoic rim).

1 Contrast enhanced ultrasound (CEU&s performed, for the differential diagnosis
(Fig 11.211.4).

Fig. 11.3
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’“‘i‘ Gastroenterology Department  CEUS/HEMANGIOM, M0.10 Tis0.0 C1-6
S 16104/19 01:09:44PN ADM 160419-010649PM Abdomen

= Fig. 11.4
Fig. 11.3 in the arterial phase peripheral nodular enhancement with centripetal filling;

Fig. 11.4- isoechoicaspectin the portal venous phase and delayed phag€ o ¢ | 4 K 2 dzi €
was observed during the examination.

1 The conclusia of the examination was: atypical hemangioma.

Discussion

1 Haemangioma is the most common benign tumor in the liver. Haemangiomas typically
appear as hyperechoic, well defined lesions. However, when the features are atypical at
conventional ultrasoungdfurther investigation is required, especially when the lesion
appears in a cirrhotic patient [1].

1 In a cirrhotic liver, any nevocal liver lesion should be highly suspicious for HCC, thus a
contrast imaging method is needed for a final diagnosis.

1 Later thediagnosis was confirmed by MRI exam.

Final diagnosis: Liver hemangioma.

Reference:
1.Huang M, Zhao Q, Chen F, You Q, Jiang T. Atypical appearance of hepatic hemangiomas with contrast
enhanced ultrasoundOncotarge® HAMY THPOMCUOYMHCCHTMHCTA® R2ZAYMADPMY C
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Case 12 LivdA)

History. a 64 year old man, known with chronic hepatitis B from 2010, at present being
under treatment with Entecavir, presentdd the emergency room complaining of pain
in the right upper quadrant, malaise, weight loss and rectal bleeding.
Clinical exam

o BP was 140/80 mmHg, HR=70 beats/minute

o abdominal pain in the right upper quadrant, spontaneously and on palpation;

o rectal bleeding
Laboratory findinggsevealed:

0 Hypochrone, microgytic anemia Hb=10.5 g/dI
A flexible sigmoidoscopywas performed revealing a stenosing sigmoid tumor and
biopsies were taken.
Abdominal ultrasoundrevealed the following aspect (Fig.1212.3)

Fig 12.1 Fig.12. 2

43



A Abdominal ultrasound(Fig.12.1-12.3)

Fig.12.1 Fig.12.2

Fig. 12.3

Fig.12.1- a large hyperechoic mass (10 cm) occupying the segments V, VI, VIl of the liver
with no evidence of vascular involvement;

Fig.12.2- another isoechoic tumor d3 cm near the portal bifurcation;

Fig.12.3- two similar tumors in the left liver lobe of 6 and 2 cm respectively.

The caudate lobe wdes than35 mm and the spleen was 10 cm in length.

1 Possible diagnoseat this moment
1 Considering the chronic heptas B historyg possible hepatocellular carcinoma;
1 Considering the stenosing sigmoid tuntgpossible metastases.

1 Contrast enhanced ultrasoundas performed (Fig. 12-32.6), which revealed the
following aspect:
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Fig.12.6
Fig. 12.4 CEUSarterial phase, the large hyperechoic lesion occupying the segments V, VI,
VIII of the liver is hyperenhancing.

Hg. 12.5 CEUSportal phase, the large hyperechoic lesion occupying the segments V, VI,
VIII of the liver is isoenhancing.

Fig. 12.6 CEUSate phasethe large hyperechoic lesiomccupying the segments V, VI, Vi
of the liver shows a slight washbut.
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Possible diagnoses in this stageepatocellular carcinoma and less likely hepatocellular
adenomas (newly developed lesions).

1 Additional Imaging

9 An MRI with liver sgcific contrast was performed (Fig. 12.2.10), showing a central
scar composed of fibrous tissue (compatible with a cholangiocarcinoma)

M,G " Timisoara @ m,G Neuromed Timisoara
Ref.: ,,,

ID: 1
* 9/11/1952
Study 1
3112017
8:04:51 AM
5057 IMA

. D
-

central scar ibrotic bands

FoV 0°0 |l Comment: contrast

Cornment: contrast

Fig. 12.10
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Fig. 12.712.10¢ Hepatic tumour with central scar arfibrotic bands in T2FatSat

(Fig.12.7),axial contragnhanced MRI T1 FS(VIBE) image in arterial phase shows that tumours
(yellow arrows) are hyperattenuating compared with liver parenchyma (Fig.12.8), portal phase
shows that tumours are isoattenuatingefiow arrows) compared with adjacent liver
parenchyma. Central scar does not show any enhancement ( bold yellow arrow) (Figxi2l9)
contrastenhanced MRI T1 is now hypoattenuating with enhancement of the capsule (yellow
arrow). Central scar does not@hk any enhancement (bold yellow) (Fig.12.10)

1 Finally,a core biopsywas performed, which confirmed the diagnosidibrolamellar HCC,
while the tumour in the sigmoid was a tubulo papillary adenocarcinoma (pT3N1bLV1RO0).

Discussion

1 The diagnosis of filbrlamellar carcinoma may not be suspected until radiological imaging
or histopathological examination is done.

1 Hepatocellular carcinomas are malignant liver lesions that appear in cirrhotic patients.

1 Fibrolamellar hepatocellular carcinoma is a rare tyé malignant liver tumorwhich
occurs most often in young adults without an underlying liver disease, usually with normal
serum levels of alphkéetoprotein [1].

1 Frequently it appears as a single mass and the diagnosis is suggested by imaging findings
(CTscans or MRJand confirmed by histology.

1 The particularity of this case was the presence of multiple flarpellar lesions in an
elderly patient with underlying chronic HBV hepatitis and underlying-ln@n neoplastic
disease (adenocarcinoma of thersigid colon).

Finaldiagnosis: Fibrolamellar hepatocellular carcinoma.

Reference:
1. TitelbaumDS BurkeDR Meranze SGgt al Fibrolamellar hepatocellular carcinoma: pitfalls in
nonoperative diagnosifadiology1988 Apr;167(1):250.
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Case 13 ker(A)

History. a 49 year old woman, asymptomatic, without no other known pathology and
with no use of contraceptives, presented to the emergency room complaining of a
suddenronset right upper quadrant pain, as well as right lower quadrant pain.
Clinicalexam

o BP was 130/80 mmHg, HR=70 beats/minute

o abdominal pain in the right hypochondrium, spontaneously and on palpation;
Laboratory findingsevealed:

o Leucocytosis 13300/mn?

o Normochrome anemiaHb=10.5 g/dI

o AST 476 1U/l, ALT 280 IU/I
Abdominal ultrasaind: revealed the follwing aspect (Fig.13.1 and Fig.13.2)

Fig.13.2
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Abdominal ultrasound(Fig.13.113.2)

Fig.13.2

Fig.13.113.2 Ultrasound Bmode image of the right liver lobe (intercostal section) reveals a
large isoechoic inhongeneous mass (12/8 cm) occupying the segments VIII, VII, VI, and V of
the liver (Fig.13.1)anda hypoechoic lesion, 2.7 cm in diameter in segment VI (Fig.13.2)

1 Possible diagnosis:
0 Liver tumor (benign or malignant)
0 Liver hematoma
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1 Contrast enhanced utasoundwas performed, which revealed the following aspect of
the larger lesion (Fig.13B3.4):

Unknown 12:16:28 PM 5/19/2014
14.05.19-12:02:15-DST-1.3.12.2.110..

Unknown 12:18:54 PM 5/19/2014
14.05.19-12:02:15-DST-1.3.122.110.
SIEMENS H

4C1/ Abdomen
CA

2D 0.10%
CCAI / CPS1.50 MHz
2dB/DR 80

Map D /ST 3

00:03:07 8fps 15cm

Fig.13.4

Fig.13.313.4 CEUSarterial phase the large lesion in segments VI, VII, VI, and V was non
enhancing as compared with the surroungitissue (Fig.13.3); late phathe large lesiorwas
still unenhancing, but a slight wastut was visible at the margins of the lesion (Fig.13.4).

1 Considering the clinical setting, thenBbde ultrasound aspect and the CEUS aspect a

ruptured tumor of the WS NJ g1 & adzalLJISOGSR o0LI2&aaArAot-S YI A
2dzi € 0 @
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1 Additional Imaging
1 MRIwas performed for a definitive diagnosis (Fig.133%8)

BP CLINIC JUDETEAN Tk \ \f &P CLINIC JUDETEAN TI

F 1718

JCM f1d1D

Fig.13.513.8 MRI of the abdomen was performed that showed a large hematoma
(11/5cm) in the middle of hepatocelullar adema (arrows)(Fig.13.513.6) and multiple
nodular lesions sugestive for hepatocelullar adensr{errows)Fig.13.713.8)

i Due to the fact that the patient was hemodinamically stable, without

haemoperitoneum, we opted for a conservative management. At 3 thwrthe
hematoma regressed from 12 to 7 ¢than, at 1 yearto 5 cm (Fig.13.9).
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Fig.13.9
Fig.13.9US B mode image after 1 year reveals an hyperechoic lesion of 5 cm.

Contrast enhanced ultrasound year after presentation showed the following aspect
(Fig.13.1613.12)

11/05/16 12:01:42PM ADM 295/2016 CEUS ADENOM, 110516-115811AM C1-6 Abdomen MI0.16 Tis 0.0

C1-6 Abdomen MI0.16 Tis 0.0

Fig.13.11
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Fig.13.12

Fig.13.1013.12- CEUS after 1 yeagrarterial phase the lesion is slightly hyperenhancing
with the exception of central area that imenhancing (Fig.13.10), portal phase the

lesions mantains theontrast with the exception of the central area whichurenhancing
(Fig.13.11), late phase the lesion is isoenhancing, with the exception of the central area,
stillunenhancing (Fig.13.12).

Discussion

Hepatocellular adenoma (HA) is a rare benign tumolthe liver. The lesions most
often are seen in young women using oral contraceptives. HA are usually solitary (70
80% of cases) [1] and large at the time of diagnosis5('sm) [2]. Most patients are
clinically asymptomatic but in some cases HAs mayurepand bleed, causing right
upper abdominal quadrant pain. Spontaneous rupture of hepatocellular adenoma is
usually a nodife threatening condition, but rarely, rupture may lead to hemorrhagic
shock needing emergency treatmehtA can undergo malignarttansformation to
hepatocellular carcinoma (HCC) [3,4] for this reason surgical resection is advocated in
most patients with presumed HAs.

The particularity of this case is the clinical and biological silent evolution until a brutal
complication which, fdunately, had a spontaneous uneventful evolution.

Final diagnostic: Spontaneous intrahepatic rupture
of a hepatocellular adenoma.
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References:
1. Faria SC, lyer RB, Rashid-AleHepatic adenomaJR Am J Roentgenol. 2004;182 (6): 1520.

2.McGahan JP, Goldberg BBagnostic ultrasound. Informa Health Care. (2008)

3. Gyorffy EJ, Bredfeldt JE, Black WC et al. Transformation of hepatic cell adenoma to hepatocellular
carcinoma due to oral contraceptive uggin Intern Med1989;110:488490.

4. Neuberger J, Portmann B, Nunnerly HB etOahl contraceptiveassociated liver tumors: occurrence

of malignancy and difficulties in diagnodiancet.1980;1:278276.
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Case 14.iver(A)

History: a 75 years old female patient presenin the emergency room complaining of
pain in the base of the right hemithorax, fever-38 C at home, chills, fatigue. Medical
history reveals essential arterial hypertension and previous hospitalization for bacterial
pneumonia three weeks ago.

Chest Xray wasnormal.

Lab testsshow leukocytosis, inflammatory syndrome, and cytolytic syndrome.

An abdominal ultrasoundexamination was performed.

Fig 142
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Fig. 14.2

Fig. 14.1. and Fig 12. The Utrasound examination shows ime right liver lobe, segment
IV, a hypoechoic focal liver lesion of 7/8 cm, withamechoiccomponent, in the context of
a liver with moderate steatosis.

1 Contrast enhanced ultrasound (CEUS) was performed (E§3 A, B, C),which
revealed:
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Fig 143(A-C)CEUS

1 Fig. 14.3 A- shows in the arterial phase a hyperenhancing pattern in the periphery of
the hepatic lesion but also at the level of the septa, suggesting a "honeycomb" pattern.

1 Fig. 14.3B, G In the venougB)and late(C)phases a mild wehout can be observed in
the hyperenhancing areas.

In the clinical and paraclinical context, the suspicion of liver abscess was rased.
confirm the diagnosis, we performednaultrasound guided puncture of the lesion with
extraction of 2 ml of pus.

Theculture of the aspirated liquid showed a purulent collection with Escherichia coli.

Initially, we started treatment with awide spectrum antibiotic, afterward adjusted
according to the antibiogram with a favorable clinical evolution. The patient becaniilafe
and the inflammatory biological syndrome impraveDuring hospitalization, thabscess did
not evolve to acollectionsuitablefor percutaneous drainage. The patianasdischarged with
the recommendation to continue antibic treatment for up to 4weeks, with uneventful
evolution during followup.
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Discussion

1 Biliary tract obstruction is the most common source pgbgenic liver abscess.
Abdominal infection, such appendidtis, diverticulitis or aperforated bowelcan also
be cause for liver abscesdMany liver abscesseare cryptogenic and frequently
associated with chronic medical conditiosisch as diabetes mellitus

1 Conventional ultrasound ha85 to 96% sensitivity for detecting pyogenic liver
abscesses. In CEUS examination, the presence of rim enhancement in the anes&l p
septa enhancement (honeycomb appearance), no enhancement in the -heaicbtic
areas, and venous hypoenhancement are the most common features of liver abscesses.

1 USguided aspiration is required for a definite diagnosis and also obtains a sample for
microbiology.The proper treatment of liver abscesses includes wadectrum
antibiotics, percutaneous aspiration, percutaneous drainage, or surgical drainage.

Final dagnostic Liver abscess

References:

1. Mavilia MG, Molina M, Wu GY. The EvolvirduMe of Hepatic Abscess: A ReviévClin Transl
Hepatol 2016;4(2):15%8.

2. Cai YL, Xiong XZ, Lu J, etPakcutaneous needle aspiration versus catheter drainage in the
management of liver abscess: a systematic review and 1aesdysisHPB(Oxford) 2015;17(3):19801

3. Claudon M, Cosgrove D, Albrecht T, eGaiidelines and good clinical practice recommendations for
contrast enhanced ultrasound (CEWdSipdate 2008. Ultraschall Med 2008; 29-28

4. Gyorffy EJ, Frey CF, Silva J Jr, McGahargéniRyliver abscess. Diagnostic and therapeutic strategies.
Ann Surg 1987; 206: 6995.

5. Mohsen AH, Green ST, Read RC, McKendrick MW. Liver abscess in adults: ten years experience in a UK
centre. QIM 2002; 95: 79B02.

6. PopesclA, Sporeal>  jRAefNdl. Roes Contrast Enhanced Ultrasound improve the management of
liver abscesses? A single centre experience. Med Uitra@b5, Vol. 17, no. 4, 45155.
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Case 15 LivdA)

History. a 68-yearold female patient, known with HBV compsated liver cirrhosis
under treatment with Entecavir for three years with PCR AND HBV undetecTdide.
patient came to our department for a surveillance ultrasound examination.
FibroScan= 49 kPa.

Lab testsshowed pancytopenia, hypoalbuminemia, and AERS ng/ml.

Ultrasound examination:

Fig 15.1

Y 29/05/19 11:23:28AM ADM 290519-111933AM

Fig 15.2
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Fig. 15.1 hyperechoic matdal insidethe portal vein(arrow)¢ portal thrombosis?

Fig 15.2 partial absence of flounside the right portal branch no Doppler signal in the
thrombus area.

1 Contrast enhanced ultrasound (CEU&3s performed for further characterizatiofirig
15.3A, B.
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Fig 15.3.A, BCEUShrombus enhancement is absentanterial (A) and late (B) phase
This pattern confirms the benign nature of the thrombosis

Discussion

1 Portal vein thrombosis (PVT) is a frequent complication of liver cirrhosis, and its
prevalence increases with the severity of liver diseaseiamdost oftenassocia¢d with
hepatocellular carcinoma (HCC). Patients with liver cirrhosis kegatocellular
carcinoma can have malignant or benign PVT.
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1 CEUS is a very sensitive method for the differerdialgnosisbetween benign and
malignant PVT. Blunt thrombi are avascular and will not enhance during CEUS
examination, whilea hyperenhancement gttern of portal thrombus in the arterial
LK AS> gA0K Gol akK 2dzié¢é Ay OGKS LERNIFE 2N €I

Final dagnostic Partial benign portal vein thrombosis

References:

1. DanilaM, Sporea ,IPopescu Aet al. Portal veinthrombosisin liver cirrhosis- the added value of
contrast enhanced ultrasonographyled Ultrason.2016 Jun;18(2):2183.

2. Chammas M@liveira ACD Avilla MJet al. Characterization of Malignamortal
VeinThrombosisvith ContrastEnhance UltrasonographyUltrasound Med BioR019;45(1):5665.
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Case 1d.iver(A)

1 History. a 32-yearold female patient with no medical history was complainadgput
intermittent abdominalpain in the upper right abdominal quadranpresented in the
department of Gastroenterology for abdominal ultrasound evaluation.

1 Lab tests normal liver enzymes, AFP; negative serum markers for hepatitis viruses.

T Ultrasound examination:

Fig 161

Fig 162

63



7 Ultrasound examination:

Fig. 16.2%; Spokewheel patternblood flow detected in colour Doppler mode.
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1 Contrast enhanced ultrasounddEUSWas performed for further characterizatiorfify
16.3A, B, .

Fig 16.3 A- arterial phase the tumorhas a rapid, complete, centrifugal arterial
hyperenhancing; unenhanced central scar

Fig 16.3 B- portal phase- hyperenhancingumor, unenhanced central scar

Fig 16.3 C- late phase iso/hyperenhancindesiorn no washoutunenhanced central scar.

The CEU&nhhancement pattern is typical féocal nodular hyperplasid] 2,3].

Discussion

1 Focal nodular hyperplasia (FNH) tiee second most common benign liver lesion.
Frequent, it is incidentally discovered during a routine ultrasound examination since the
majority of cases with focal nodular hyperplasia are asymptomatic. CEUS can be used as
a good alternative method for theapid diagnosis of FNH.
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T A recent study showed thaCEUS is a feasible approafn the diagnosis ofocal
nodular hyperplasiavith similar performancéo MRI [1]

Final dagnostic Focal nodular hyperplasia (FNH)

References:
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Case 17 LivdA)

1 History: a 66 year®ld-male was admitted in our departemt with malaise, fever up to
38.7 °C, abdomial pain, predominantly in the right hypochondriuffhe onset was
approximately two weeks before presentationith progressive worsening.

9 Clinical exam

0 poor general state, uncooperative, drowsy patient

0 jaundiced sweaty skin, parched tongue

o BP 80/60 mmHg, AV 100 b/min

0 abdominal pain in the right hypochondrium, spontaneously and on palpation;
hepatomegaly with the inferior margin of the liver 4 cm below the ribs

1 Laboratory findinggevealed:

o Increased livefunction test- AST: 289 U/L {85], ALT: 236 U/L {55], T.bil: 3.9
mg/dL [61.2], ALP: 432 U/L [3B04], GGT: 195 U/LH0].

o Leucocytosis with neutrophylial2700/mn?, neutrophyles 95.2%

o Normochrome anemiaHb=11 g/dl

0 Hypoalbuminemia Albumins=1.6 gl

i Abdominal ultrasound

Fig. 17.1 Fig. 17.2
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Fig. 17.1 Fig.17.2

Fig. 171 and 17.2: In the segments VIl and VIII of the liver, a slghylperechoic poorly
delineated large lesion, approximately 10/8 cm, with anechoic areas inside

1 Possible diagnoses
o liver abscess considering the clinical data;
o liver hematomaless likely no history of trauma
0 cystic tumor.

1 Contrast enhanced ultreoundwas performed, which revealed the following aspect:

Fig 17.3 .17 4Fig

Fig.17.3 CEUS: Arterial PhasEnhancing lesion, with unenhanceenter.

Fig.17.4 CEUS: Late phas&he rim of the lesion is slightly hypoenhancing and the central

part is still unenhancing.
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Considering the clinical setting, thende ultrasound aspect and the CEUS aspect, the
final diagnosisvasLiver Abscess.

fUltrasound guided aspiratiowas performed and puss was extracted, thus confirming
the diagnosis. Culture from the aspirate was positive for Klebsiella pneumoniae sensitive to
Cefepime, Ertapeneme, Meropeneme, Imipeneme. Treatment with Ertapenem 2x 250 mg/day
was started and, after an initial acute renal failure (creatinine 9mg%) treated conservatively,
the outcome was favorable with complete remission.

Discussion

1 The incidence of liver abscess is slightly increasing (4.1: 100,000), with a mortality of 3
30% higher in the elderly, in patients with organ deficienfl]. There are three major
forms of liver abscesses, classified by etiology: pyogenic abscesses, more than 80% of
the cases; amoebic abscesses (caused by Entamoeba histolytica, approximately 10% of
cases); and fungal abscesses, most commonly due to Candida, less than 10% of cases.

1 The treatment of liver abscesses is made by ultrasound or CT guided percutaneous
drainage associated with antibiotic therapy [2, 3]. Surgical drainage or resection
associa¢d with antibiotic therapy is needed in patients with ruptured abscess and
secondary peritonitis; in large multiloculated abscesses (5 cm); which do not respond to
percutaneous drainage and antibiotic therapy [2, 4].

Final diagnosis: Liver Abscess
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Case 18 LivdA)

1 History: a 77yearold patient with Gaucher disease undergoing enzyme replacement
therapy with a history of left renal cancer (left nephrectomy and splenectomy 7 years
ago) performs a routine chealp.

1 Biology:Laboratory tests showed a normal hemoglobin level, normal transaminases, no
cholestasis and no other changes except a slightly edeveerum AFP level (24 ng/ml)
and a high level of ferritin (823 pg/l).

1 Abdominal ultrasound (Fig.18.118.3)
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1 Abdominal ultrasound (Fig.18.118.3)

Fig.18.1 Fig.18.2

Fig.18.3

Fig.18.118.3 - Homogenous liver, in segment 7 of the liver a focal hyperechoic lesion of
approximately 4/3.7 cm isize, newly developed.

1 Possible diagnoses:

(0]

(0]
(0]
(0]

Gaucheroma

Benign liver tumor (less likely due the fact that is a new lesion in an elderly man)
Liver metastasis (history of renal cancer)

Hepatocellular carcinoma (HCC).
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1 Contrast enhanced ultrasoundasperformed: (Fig. 18-48.5).

Fig.18.4 Fig.18.5

Fig.18.418.5 CEUShe lesion was hyperenhancing in the arterial phase, compleiehanced
at 20sec (Fig. 18.4), followed by wash out in the portal phase which becomes evident in the
late phase (Fig 18.5).

1 Diagnosis following CEU& malignant lesion (either metastasis, or hepatocellular
carcinoma).

1 Additional Imaging

1 Liver transient elastographyFibroScan) was performediver stiffness median of 7.7
kPa, corresponding to significant fibrosis (F=2 Metavir).

1 Contrast enhanced C$can was performed, revealing in the hepatic segment VII, in
contact with the posterior wall of the right hepatic ime a hypervascularizelgsionin
the arterial phase with central necrosienhancingfrom the periphery towards the
center but with peripheral waskout in the late phase The aspect is suspicious for
malignancy but it could not differentiate between mesdasis or HCC (Fig. 18.6).
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Fig.18.6

Fig.18.6 Contrast enhanced CT scam hypervascularized lesion in the arterial phase with
central necrosis, enhancing from the periphery towards the center but with peripheral
washout in the late phase

1 Corebiopsywas performed and the pathology exam diagnoseqmbarly differentiated
hepatocellular carcinoma (G3).

Discussion

1 A newly developed lesion in an elderly patient with Gaucher disease and a history of
renal cancer rises difficult differential diagnosis deshs.

1 First of all¢ the possibility of a gaucheromadcumulation of sphingolipids in liver
macrophages), but with a low probability, due to the fact that the patientimglergoing
enzyme replacement therapy for 6 years.

1 Secondly, due to the history &dft kidney cancer, a liver metastasis is also possible (but
also with a low probability due to the fact that the kideny cancer was operated 7 years
ago, with no signs of recurrence during folloyw).

1 Thirdly ¢ Gaucher disease patients are at higher risk HCC and lymhoma [1]. HCC
ussualy occurs in patients with severe fibrosis and cirrhosis, but in our case the
FibroScan revealed only significant fibrosis. However, the biopsy revealed the presence
of a poorly differentiated HCC.

1 Considerring all these ¢&s the immaging differential diagnosis was impossible in our
LI 6ASyGQa OFaSo
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Treatment: Following the results of the pathological exam and considering the good status of
the patient, a decission to perform liver resection was taken, with good postoperatiolution
(the patient was discharged 10 days after surgery).

Final diagnosis: Podby differentiated hepatocellular carcinoma (G3)

References:
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Case 19 LivdA)

1 History: A 61yearold male patient, with type 2 diabetes, hypertensive, who presented
in consultation for abdominal discomfort
f Clinical examOvemveight patient (BMI 28 kg/A), BP 140/80 mmHg, AV 80 beats/min,
hepatomegaly (liver & cm below the costal rim, elastic consistency), no pain on
palpation
1 Biology:
o mild anemia (Hb=11.49%, normal leucocytes, thrombocytes, normal iron) and
0 increased BS@2 mm/1h);
o normal aminotransferases but with slight cholestasis: ALP=196 U/l (Upper value
of Normalg UVN=126 1U/l), GGTP=142 1U/l (UVN=72 1U/l), with normal bilirubin;
0 no signs of hepatic insufficiency (normal albumins, INR);
0 negative viral markerof HBV and HCV hepatitis; normal Algatoprotein.

1 Abdominal ultrasound:

Fig.19.1 19.Fig.
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1 Abdominal ultrasound:

Fig. 19.1 Fig. 19.2

Fig. 19.1 and Fig.19.2 Multiple masses -40 cm in diameter, some anechoic with thick septa
and others withmixed content, anechoic and echodense, that ogcalmost the whole liver

1 Possible diagnoses:
o Cystic tumor (cyshdenoma, cysadenocarcinoma, cystic metastases)
o Hemorrhagic biliary cysts (cystic lesions with echoic content)

9 Contrast enhanced ultrasend was performed for the differential diagnosis.
o0 revealed multiple cystic lesions with walls and septa enhancing in the arterial
phase (Fig.19.3) and which did not show washout in the pegabus and
late phases (Fig.19.4). The echodense content pitesesome of the cysts
did not enhance following contrast.
o The conclusion of CEUSbenign cystic tumor of the live, probably cyst
adenoma, with intracystic hemorrhage
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Fig.19.3 Fig.19.4

Fig. 19.319.4 CEUS arterial phase- multiple cystic lesions with walls and septa
enhancing in the arterial phase (Fig.19138je phase- multiple cystic lesions with walls
and septa, which did not show washout (Fig.19.4). The echo dmrgent present in
some of the cysts did not enhance following contrast.

Additional Imaging
Abdominal CT with contrast
o0 described a large cystic tumor, approximately 25.4/14/16.4 cm, in segments II,
lll, IV of the liver, with small calcium depositsthe septa, with thick walls,
enhancing in the arterial phase, with mass effect on the gall bladsi®sther 7
cm cystic lesion was described in segment VIl {Bi)
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Fig.19.5

Fig. 19.5. Abdominal Contrast Enhanced QT arterial phase: a large dys tumor,
approximately 25.4/14/16.4 cm, in segments IlI, Ill, IV of the liver, with small calcium
deposits in the septa, with thick walls, enhancing in the arterial phase.

1 Echoguided core biopsyas performed.

o The conclusion of the pathological examswalyperplasic type alterations of the
hepatocytes (regenerative/focal nodular, adenomatous) with no dysplasia, so
that the final diagnosis was Cysddenoma

Discussion

1 Cystadenomas are rare tumors of the liver; they represent less than 5% of the non
hydatid cysts of the liver [1], with less than 200 cases reported worldwide. They
originate from the bile ducts in the liver, or less frequently in the extrahepatic bile duct
or gallbladder [2, 3].

1 Small cysts are asymptomatic, whila@ larger cyststhe clinical symptoms are not
specific, the most frequent ones being abdominal discomfort and abdominal mass, in
1/3 of cases obstructive jaundice being the first symptom to appear [4]. Rarely ascites
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secondary to portal hypertension or acutabdominal pain due to intracystic
hemorrhage, cyst rupture or torsion, can occur [1].

1 Usually the biological parameters are almost normal, with slightly increased
aminotransferases or cholestasis in some cases. Tumor markers have no value in
differentiating benign cysadenoma from cystadenocarcinoma [4].

1 Ultrasonography is a useful tool for the first assessment of-agehoma. Usually a
well-defined, smoothwalled cyst with septa is seen. On CT, the aspect is similar, the
cyst being a lovdensity one. The internal sept@nd wall enhance following contrast
both in CEUS and in contrast CT. It is difficult to distinguishadgstoma from cyst
adenocarcinoma on imaging methods alone. Thick walls, calcification, enhancing
papillary projections inside the cyst usually indecatcystadenocarcinoma [5].

1 Since there is a high risk of malignant transformation, and since patients treated by
partial excision, marsupialization, internal drainage, aspiration or intratumoral
sclerosinginjection have experienced high recurrence ratesmdical excision of the
tumor is the first treatment choice [6]. Ultrasound follewp every 6 months post
surgery should be performed due to the high risk of recurrence. In very large, multiple
cysts, such is the case in our patient (in which almost eaithy tissue was available),
liver transplantation should be considered.

Final Diagnosis: Cygtdenoma
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Case 20 LivdA)

1 History: A 82 yearsld-female wasadmitted in our department with obstructive
jaundice and epigastric pain.
1 Biology:
1 Lipase 1163U/L
1 Elevated liver enzymesAST 10xUVN, ALT 10xUWbdtal bilirubin: 4.2 mg/dL [©
1.2], Drect bilirubin: 4.067 mg/dL [@.3], ALP: 304 U/L [3804], GGT: 268/L
[7-50].

1 Abdominal ultrasound examination (Fig. 2620.4):

Fig 20.3 Fig 20.4
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1 Abdominal ultrasound examination (Fig. 2620.4):

Fig 20.3 Fig 20.4

Fig 20.1, Fig 20,2Fig.20.3, Fig 20.Blue arrow: hypoechojénhomogeneousesion with
anechoic contentRed arrow: hypoechoic lesion, onéthemwith pulsatile Doppleflow
(pseudoaneurysm?).

1 Possible diagnoses:

0 Liver abscess
Hematomawith pseudoaneurysm
Liver Hemangioma,;
Focal Nodular Hyperplasia;
Hepatocellular carcinoma.

O O O O
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91 Contrast enhanced ultrasoundias performed for the differential diagnosis.

Fig. 20.7

Fig.20.5, Fig 20.6, Fig 20Red arrow: the hypoechoic lesion (pseudoaneurysm), enhancing
in all the examined phases ;
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Fig. 20.8

Fig. 20.9 Fig. 20.10

Fig20.9 microbublles beeing bursat low ultrasound frequencies and at high mechanical
indices

Fig20.10rapid fill ofthe pseudoaneurism after bursi indicating its vascular natuleed
arrow).

1 CEUS final diagnosis Hepatic abscess (blue awitivpa vascular abnormality (red arrow)
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Additional imaging

A ColangieMRI was performed that showetioderately dilated intraand extrahepatic
bile ducts, multiple images compatible with choledocholithiasis as well as the presence
of some inhomogeneous structures in the hepatic segment VI/VII

1 CT scanvas performed that showed two lesions in the VIlIrsegt nan enhancing (liver
abscesses) and one aneurysmal dilatation of the segmental VII hepatic artery.

1 The diagnosis diver abscessemade by CEUS, and confirmed by MRI and CT scan (Fig.
20.11, 20.12). The diagnosis of hepatitery pseudoaneurysm wasade by CBcan
(Fig 20.11, Fig 20.12)

Fig 20.13 Fig 20.14
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1 After embolization, the lesion is completely nenhancing (Fig 20.15, Fig 20.16)

Fig 20.15 Fig20.16

Final diagnosistiver abscess and hepatartery
pseudoaneurysm
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Case 21 LivdA)

History: a 78 yearsold-female was admitted in our department witAbdominal pain,
fever, nausea and mild jaundice

Laboratory findingsrevealed legocytosis 16,400 /microL[406D0/microL], elevated
liver function tests (AST: 320 U/L-45], ALT: 430 U/L {55], T.bil: 3.8 mg/dL [Q.2],
D.bil: 3.2 mg/dL [@.3], ALP: 350 U/L [3B04], GGT: 580 U/L$0]), Creatinin level: 4.3
mg/dl and inflammatoy markers (CPR: 155 mg/l, ESR 65mm/1h, Fibrinogen 521 mg/dl).
Ultrasound examination: Fig.21.1 (B).

Gastroenterology Department  ECO Mi12 Tis06 C16

(96

n
' 19/02/20 03:14:53PM ADM 190220-030853PM Abdomen

g7y Gastroenterology Department  ECO
W2 19102120 03:15:48PM ADM  190220-030853PM

Fig. 21. A, B
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,'?f% Gastroenterology Department ECO, Mi1.2 Tis06 C16
7 19/02/20 03:14:53PM ADM 190220-030853PM Abdomen

Fig.A.
2/19/2020 3:15 PM

1L 7.46cm
é.o‘-_? Gastroenterology Department ECO Mi1.2 Tis06 C1-6
< 19/02/20 03:15:48PM ADM 190220-030853PM Abdomen

Flg B.

17L 8.13 cm

Fig.21.1 A, BGrey scaleUS- inhomogenous lesion oapproximately8 cmin the right
liver lobe, segment VI, VILVIII with a predmant liquid appereance and some

debridements inside, suggestive for liver abcess.
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1 Contrast enhanced ultrasoundig. 21.2 (C, D, E, F).

1 Fig. 21.2 A-D). Contrast enhanced ultrasound reveals a typical aspect of rim
enhancement in the arteriallpase A) with a central unenhanced area, suggestive for
devitalized tissue (necrotic tissue). In portal and late pkdBe&.C,D,Ewe can depict a
slight washkout in the periphey of the lesiosubsequent to thenflammation process.

Discussion

1 In this case,from the US evaluation and the clinical dathe diagnosis was higly
suspicious for a liver abscess.

1 Contrast enhanced ultrasound (CEUS) helped us for the final diagnosis given the fact
that the patientwasuable to undergaomputer tomography.

1 The comorbiditescontraindicatedsurgical treatment, thus interventional ultrasound
was the only option. By CEUS, the examiner could deliniate the liguabedess
(unenhancingareas).
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Fig. 21.3 A-D). Theinterventional procedure of inserting\(B, aspirating (FigC) and fixing
(D) a draining tube (piail) in order to evacuate the pus in a minimally invaswvay.

Final DiagnosticLiver Abscess
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Case 22iver (A)

History: a 72 yearsold-male was admitted in our Department withaundice, diffuse
abdominal pain, weight loss and hyperchrome urine.

Laboratory findingsrevealed increased liver function test (AST: 98 U/B4p ALT: 81
U/L [055], T.bil: 7.08rg/dL [0.21.2], D.bil: 5.66 mg/dL {0.2], ALP: 444 U/L [5186],
GGT: 761U/L [185]).

Ultrasound examination: Fig. 22,22.2

+ Dist 110.7 mm
» Dist 35.2mm

4 Dl 185mm

Fig. 22.2
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Fig. 22.1The liver presents in the right hepatic leb&egments WII an inhomogeneous
lesion of &out 11 cm and in segment IV another lesion of about 3.5 cm, in contact with the
right suprahepatic vein. Minimally dilated bile ducts and perihepatic ascites.

Fig. 22.2In this section we can depict a gallbladder stone of about 1.5 cm with posterior
shadowing.
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1 Contrast enhanced ultrasounts performed(Fig. 22.3 A,B)

1 Fig.223 (A, B- CEUSThe lesion in segments-VlIshowsrapid rimlike enhancement in
the arterial phasgqA) and washout in late arterial and portal phas@) suggestivefor
cholangiocarcinoman(ithout being able to exclude hepatocdtm carcinoma. Malignant
portal thrombosis (wastout in portatlate phase).

1 Additional Imaging

1 Computed tomography with contrast was performed and revealed a large
heterogeneous mass that occs the right hepatic lobe (segments 1V, V, VIl and VIII)
suggestive for cholangicocarcinoma. Several nodular lesions disseminated in the hepatic
parenchyma were also depicted, suggestive for metastasions(Fig. 22.4. AC)
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Fig.224 (A-O - Contrast enhanced CT imagds:the first image we observe the largeass
that occupies almost entirely the right hepatic lop&), in the second imageB) we observe
the secondary nodular lesions and in the third image @ignportant collateral ctulation
and portal thrombosis.

Discussions

1 Intrahepatic cholangiocarcinomas can originate from either small intrahepatic ductules
(peripheral cholangiocarcinomas) or large intrahepatic ducts proximal to the bifurcation
of the right and left hepatic ductg].

1 Cholangiocarcinomas that involves the intrahepatic ducts (approx.20%) may present
with right upper quadrant pain, weight loss and in some situation jaundice [3]. Some
patients may be asymptomatic and the lessions are detected incidentally at a routine
evaluation.

1 The patient underwent imagingorkout that confirmed the presence of malignarbcal
liver lesions suggestive for cholangicarcinoma, rather than for hepatocellular
carcinoma, given that alphital protein has a normal value (AFP=0.9 ng/ml).

1 The patient was further on reffered to the Oncology department.

Final Diagnostictntrahepatic cholangiocarcinoma complicated with
liver metastasesMalignant portal thrombosis Biliary lithiasis.
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Case 23.iver(A)

History: a 25 yearsold-male, was admitted in our department witbbstructive jaundice
and epgastric pain

Laboratory findinggevealedincreased liver function test (AST: 153 U/A48, ALT: 180
U/L [555], T.bil: 10.2 mg/dL {@.2], D.bil: 8.9 mg/dL [0.3], ALP: 505 U/L [3B04],
GGT: 291 U/L §30]).

Abdominal ultrasound(Fig. 23.1AD):
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Fig. 23.1.AB- Inhomogenousiverlesiors of 4 cm diameter in right liver lobe, segment IV
(above the portal bifurcation) and another one of 6 cm in segment VII

Fig. 23.1. C, BModerately dilated biliary ducts and ditd main bilary duct of 1.8 cm, with
echogenic material in the main billiary dy@)- hydatid membran&

CEUSWwas performed (Fig. 23.2A, B-

Fig. 23.2CEUS of the main biliarry duaevealing unenhancing material inside the MBD

95



1 Additional Imaging

Fig. 233 (A-O. MRIappearance of the hydatid cyst in segmen{(AY,reconstruction of the

biliary tree, with an amputation of a bran¢B) MRI appearance of the hydatid cyst in segment
VII(C)

Fig.234 (A). Fusion B mode and CEUS mode image of the @imls;
Fig.23.4 (B). Radiologic imaging of the main biliary duct filled in with contrasdiumin ERCP
Fig.23.4 (Q. Endoscopic imaging of the ERCP drainage procedure.

Fig.23.5. Post ERCP US evaluatiohthe main bilary duct.
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Discussion

1 A diagnosis obbstructive jaundice is suspected due to a compigraof intra-biliary
ruptured hydatid cyst [1].The patient hasundergone ERC#at showed an enlarged
main biliary duct with filling defect at this level. Sphincterotomy and multiple biliary
drainage sessions and irrigation using hypertonic saline wer®pned.

1 A MRI was performed that showed an active fistula between the hydatid cyst in the
segment IV and the billiary branch.

1 Intrabiliary rupture of the hydatid cyst is one of the most common complications in
hydatid disease (approx. 11b%), due to th increased intracystic pressure. Almost a
third of them can have occult leakage and up to a quarter can present with frank
rupture. Surgical management is associated with high morbidity and mortality.

1 Endoscopic management of the frank ruptured hydatidtdnto the biliary tree proved
its efficiency both for diagnostic and for therapeutic purpouse.

1 The particularity of this case was the necessity of multiple ERCP drainage sessions,
because of the active fistula, and the use of hypertonic saline iroigati

Final diagnostic: Obstructive jaundice due to intrabilyarupture
of liver hydatic cyst.

Reference:
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Case 24.iver(A)

1 History: a 46 yearsld-male, otherwise healthywas admitted in our department with
intense abdominal pain in the upper abdomen with sudden onset, 10 days prior to the
admission At palpation a firm, painful, immovable tumor of 10/5cm is felt in the right
upper quadrant and flank.

1 Laboratory findingsevealed Increased liver function tegiAST: 87 U/L {85], ALT: 117
U/L [555], Total bilirubin 2.2 mg/dL [€1.2], Directbilirubin: 1.4 mg/dL [€0.3], Hb: 9.5
g./dl [12-15 g/dI], WBC: 18700/mmc, PCR: g@/l).

1 Abdominal ultrasound(Fig. 24.124.2):

17/02/16 01:28:00PM ADM ECO, 170216-012346PM C1-6 Abdomen MI1.2 Tis 0.7

LOGIQ
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Fig.24.1

17/02/16 01:33:35PM ADM ECO, 170216-012346PM C1-6 Abdomen MI 1.2 Tis 0.6

LoGIQ
E9

Fig.24.2
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Fig.24.1Nearthe right liver lobe afluid inhomogeneousireal0/2.5 cmin size which
extendsoutside and in front of the liver, down to its inferior margin.

Fig.24.2 The gastric walk thickened; 7 mm.

Possible diagnass: considering the clinicadnd biologic data, tb ultrasound aspect is
suggestive fora subphrenicabscess Thickened wall of the antrum is suggestive for a
gastric cancer

CEUS examinatiowas performedFig.24.3)
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Fig. 24.3 CEUSxamination- the perihepatic fluid collectiordid not enhance followingcontrast
bolusin any of thevasculaphases an aspect highlguggestive for a subphrenic abscess.

Discussion

1 Intra-abdominal abscesseare a significant pathology that usually implies serious
diagnosis and treatment problems.

1 In our case report, US diagsis of subphrenic abscess eventually led to the diagnosis of
gastric cancer.

1 An Abdominal CT has been made and the results supported the US diagnosis.

1 Intra-operative examination: subphrenic and perihepatic inflammatory block with the
evacuation of 20@n! purulent fluid.

1 Upper digestive endoscopy showed a 1.5 cm ulcer on the lesser curvature that revealed
signet ring cell gastric carcinoma at the histopathological examination.

1 Subtotal gastrectomy has been performead the same sessiowith drainage ofthe
subphrenic abscess.

Final diagnosticSulphrenic abscessan inaugural complication of
gastric cancer.
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Case25 Gastrointestinal tract(A)

History: a 19-yearold male patient with a past medical history of chronic anemia
diagnosed at age 12, presented in July 2017 with abdominal pain, malaise, chronic
diarrhea, and malnutrition. He was diagnosed withi@@ f 2y A O / NP Ky Qa4 RA &
started on treatment with Azathioprine 50 mg/day with the improvement of symptoms.

In February 2018, the patient returned with significant abdominal pain, soft and reduced
stools, and severe malnutrition.

Clinical examshowed: skin pallor, percussion clamping, borborisms to stethoscope
auscultation, BMI = 14 kof.

Lab tests anemia (Hb =115 g/dl), inflammatory syndrome (increased CRP, ESR and
fibrinogen), hypoalbuminemia, increased calprotectin levels (404 ug/g), negative
Clostridium Difficileest.

Ultrasound examination(Fig. 25.1 A, B, C, D, E, F).
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Fig 25.1.A and Fig25.1.B - Bowel segmenbbviousthickened up to 10 mm in the ileum
LINE2SOGA2Y |INBFET gAGK 221 RAtFGIGAZY
Intestinal wall with the loss of stratification suggesting transatimflammation.

Fig 25.1. C, D, E, Fdilated colon and cecum; minimal amount of fluid between bowell
loops; distension of intestinal segments in all abdomen.

Colonoscopyshowed: multiple scars in the left colon, with disorganization of the
vasculazation and in the ascending direction to the cecum, multiple inflammatory
polyps, small and aftoid lesions. In the ileocecal valve, a few aftoid lesions, multiple
inflammatory polyps and inflammatielike stenosis that makes difficult the passage in
the ileum.

]
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Y-

Histologya K2 g & G&8LIAOIf FSIFGdz2NBa 2F / NRPKyQa RAAS

We considered the patient neresponder to Azathioprine and decided to start
treatment with Adalimumab (Humira). Treatment was started in April 2018.

Present time patient without abdominal pain, one normal stool/day, gained weight, no
anemia, normal calprotectin levels.
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