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Intraoperativni ultrazvuk ( IOUS)

Metoda — dynamicka

- sonda v primém kontaktu s cilovou oblasti — méné artefaktd ,
vysoké rozliseni

- lokalizace patologie, detekce mensich nodul(
navadét intervencni procedury

optimalizovat vykon - limitovat resp. rozsifit chirurgickou resekci,
zpresnit staging onemocnéni CTEm R
bezpecCna a levha metoda

- Casove narocna pro personal (30-45min) —
ale impakt na menezment pacienta

INTRAOPERATIVE ULTRASOUND
Radiologic Clinics of North America, Volume 39, Issue 3, 1 May 2001, Pages 429-448
Anne M. Silas, Jonathan B. Kruskal, Robert A. Kane



Philips HD 11XE




L12-3

Broadband Linear Array Transducer

12 to 3 MHz exter |_'] 5—7i0

35 mm effective a{

10° of trapezoidal

Steerable pulsed W B, dband Compact Linear Array Transducer

SonoCT, XRES, Pa

High-resolution sug

superficial vascular 15 to 7 MHz extended frequency range

Supports biopsy gt 23 mm effective aperture length
8° of trapezoidal imaging; 23 mm effective aperture length*
Steerable pulsed Doppler, Color Doppler, and Color Power Angio, XRES,
and Panoramic imaging
High-resolution intraoperative vascular applications

* All features not available on all systems
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Jatra

e Senzitivita k 1ézim i mensim nez 10mm 96%,
e |éze od 2mm

e cely parenchym,

e vaskularni struktury — variety

Obtizné hodnotitelné

e kopula jater — vpravo ( disekce ligamenta falciforme a
triangulare)

e zadni subdiafragmatické oblasti
e povrchové [éze u sond nizkych frekvenci (hamartomy)
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Surgical Treatment of Hepatic
Metastases: impact of Intraoperative
Sonography

OBJECTIVE. A prospective study was done to the of |
stive sonographic findings on surgical decision making in patients with hepatic
metastases.

SUBJECTS AND METHODS. Thirty-seven conseculive patienls with hepatic
metastases who underwent surgery (lor hepatic resection or intraarterial cathater

) were prosp ¥ Fnr each patient, the resectability of the
mmulauu and me surgleal appi y on the basis
of the combined resuits of sonography, bolus dynamic CT, and CT during arterial por-
tography (CTAP). Those were with the made dur-

ing surgery, which were based on the intracperative sonographic findings. The
surgical procedure that was actuslly performed was compared with the procedure
decided on precperatively.

RESULTS. Eighty-two were and proved. Pre-
operatively, 73 (B9%) of the 82 were d d with a of
sonography, bﬂluu dynamic CT, and CTAP. Seventy-nine melastases (96%) were
detected with Six in four patients were
detected only with i Furth , In two patients, intraop-
erative sonography showed four additi which ged the initial
surgical appt decided on preop ively.

CONCLUSION. Our study that provides

important data that cannot be obtained with preoperative imaging techniques and
affect the surgical decision making in patients with hepatic metastases.

AJR 1993;160:511-514

Hepatic is an for treating a wide variety of sec-
ondary hepatic neoplasms [1, 2]. unronunalsly lewer than 15% of patients can
benefit from hepatic resection at some stage of the disease [3, 4]. Preoperative
imaging can be used to select candidates for resection and is crucial for avoiding
unnecessary surgery, which would considerably reduce the quality of the short
remaining lives of patients with unresectable tumors. For those reasons, precper-
alive imaging techniques for evaluating hepatic metastases must be as accurate
as possible.

CT during artenal portography (CTAP) is the most sensitive preoperative imag-
ing technique for delecting hepatic metastases from colorectal cancers [5-7].
Recent advances in hepatic surgical oncology have changed the role of diagnos-
tic imaging [8-12). To determine which patients have resectable metastases and
to plan the type of (left or right lobectomy, segmentec-
tomy, or multisegmentectomy), surgeons need to know the exact number of
hepatic metastases [13]. Recenlly, intraoperative sonography has been advo-
cated as an important aid in the decision-making process because it can show

dditional small that are not preop ively with cor
imaging techniques [11, 14].

e V literalure od 80-let
e 1992 Soyer - dalsi
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Intraoperative Ultrasound in Colorectal Cancer Patients
Undergoing Apparently Curative Surgery: Correlation With Two

Year Follow-up

E. LEEM, W. ). ANGERSON*, P, O'GORMAN, T, G, COOKE* and C. 5. McARDLE

#Depariment of Readiolagy, * University Department of Surgery, Roval Infirniary, Glasgow, UK

(.,.... iomal ul d (US) and I

lmranper:lmn ultrasound (IOUS

ized tomography (CT) are well recognized to be
nited in the detection of small liver metastases. In this study, we assessed the use of
n the detection of ‘occult” li
cancer patients undergoing apparently curative surgery of the pr

Ninety three colorectal cancer patients undergoing apparently curative surge
of preoperative US, CT and laparotomy were studied. All patients unde

metastases in colorectal
ry colonic carcinoma.

examination of the liver. After two year follow-up, 27 of these 93 patients developed overt
liver metastases and of these 27, only five had been detected by IOUS examinations at the time

of laparotomy.

The results suggest that IOUS is relatively insensiti
tool during primary surgery is therefore not
rorman, P, Cooke, T.
(1996). Clinical Radiology 51, 157159, Intraoperative Ultrasound in Colore

liver metastates. 1ts rowtine nse as a screer
recommended. Leen, E., Angerson, W.J.,

iin the detection of occult colorectal

G & MeArdle, C.8.
al Cancer

a
Patients Undergoing Apparently Curative Surgery: Correlation With Two Year Follow-up
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Over 30% of colorectal cancer paticnts undergoing
apparently curative resection of the primary tumour
will die within 5 years [1], Previous studies have shown
that the deuul\ of these patients have ‘occult’ liver
metastases, e those undetectable by the surgeon at
laparotomy or on conventional pre—operative imaging,
The presence or absence of these metastases is a major
determinant of death from disseminated diseas

Conventional imaging 1u.hn1qucs such as (_T and
ultrasound (UJS) are hrnllwl in the detection of small
liver metastases [3]. Intraoperative ultrasound (10US)
and computerized tomographic arterio-portography
{CT-AF) are comparatively more sensiti
established staging procedures when hepat
being considered [4,5]. However, CT-
to be used routinely as a screcning tool, requiring as it
does the catheterization of the superior mesenteric artery
for the injection of contrast agent to enhance the intra-
hepatic portal system.

In this study we assessed the use of I0OUS in the
detection of *occult” liver metastases in patients under-
going an apparently curative surgery.

PATIENTS AND METHODS

OF 183 consecutive colorectal cancer patients studied,
90 had histological evidence of liver metastases. The
remaining 93 (46 Dukes' C, 45 Dukes' B and two
Dukes” A} were considered to have undergone poten-
tially curative surgery on the basis of the laparotomy
findings, pre-operative ulirasonography (US) and

computerized tomography (CT). Intra-operative ultra-
sound examination was carried out in those 93 patienis
immediately after manual exploration of the abdominal
cavity.

Ultrasound Scan Technique

Conventional ultrasound scan of the liver was per-
formed by a group of five experienced senior radiologists
using an Ultramark % (HDT} scanner with a 3.5 MHz
linear phased array probe. All patients were fasted over
night prior to the examination and the liver was scanned
in both transverse and longitudinal sections through the
intercostal or subcostal rowte in the right upper quadrant
and epigastrium, with the patients lying in the supine or
left lateral decubitus position.

CT Sean Technigue

MNon-enhanced scans of the liver were first performed
i all patients using a GE 9800 CT scanner {Milwaukee,
Wisconsin, UUSA), with contiguous 10mm thick slices
and 25 scan time. Enhanced CT scans were then
obtained following a bolus intravenous injection of
150ml of Ultravist 370 (lopromide; Schering Health
Care, West Sussex, UK) via an injector (Angiomat CT,
Digital Injector System, Liebel-Flarsham, Cincinnati,
Ohio, TUSA) (455 delay herween ation of injection
and the first scan) with contiguous 10 mm thick slices and
25 scan time.

TOUS Technique

In paticnts undergoing apparently curative resection
of the primary tumour, 1OUS was performed by an

1995 LEEN IOUS
nevhodny jako
screeningova metoda
pri operaci primarniho
tumoru (jen 25%
metastaz odhaleno pr
operaci)

| Technika , mobilizace



Usefulness of Intraoperative
Sonography for Revealing Hepatic
Metastases from Colorectal Cancer
in Patients Selected for Surgery

After Undergoing FDG PET
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OBIECTIVE. The purpose of this stady was to compare the dizenostic parformance of pre-
operztive positron e ssion tamegraphy (PET) with FDNG and mtracperative sonography with the
standard of histologe examinaton of resected Inver specimens n evalizting panents for coate
resection of Inver metastases from colorectal cancer.

MATERIALS AND METHODS. We retrospactively identifiad 47 patiants with recurrent
colorectal cancer who underwent sgieal exploration for possible curatree resection of hepatic
mietastases. All patients underwent CT or ME. mmaging and FDIG PET preoperatively and nfra-
operative sonography. The parfamance of the imapmg technigques was evaluated through re-
wiew of the radiclogic reports and corvelation with surgical and histopathalogic fimdings.

RESULTS. Eighty-seven malipnant hepatic lesions were identified by histopathologic
amalymis of Iver specimens, and 23 benign hepatic abnormalines were documented histo-
patholegically or by wroradiclogic imaging For hepatic sactions characterized as containing
metastases by radiolesic imagme, the positve predictive value for FDG PET was %3% (347
58): for mirsoperative sonography, 7% (5260}, and for comentional imaging §3% (43/52).
For mdividual lesions charactenzed as probably malisnant, the postive predictive value for
FDG PET was 93% (62/68); for mirzoperative sonography, 89% (63/71); and for comven-
tional imagmg, 75% (46/5%). The findings at mtraoperatve sonography led to a change in the
clinical treatment of only one patent (2%4).

CONCLUSION. The results indicate that FTKG PET effectrvely screens potential candi-
dates for cmatme hver resection Although infrasperative sonography helps to determine the
anatomic location of metastases thus facilitanng swgical esection. it adjunctive use i pa-
tents sereaned precperatively by FONG PET has lmwted mpact on treatment selsction.

0F; Borepiad after revision

be 5-veamr sunmal mte for patents
with hepatic metastases from
coloecte]l caremoma, erher w-
treated or teated with systame chemotherapy
alonz, 1z ewentizlly ml [1]. An altematve mode
of treatment, smzcal esecton of hepanc me-
tastases, has acceptable morbudity and morialiny
rates and has been shown to mprove amal [2]

eszental for planning the swgeal procedus= [7].
Thms, conzidersble attention has been directed
toward defimmg the meost efbcent preopaame
method for selectng patients who may benefit
from swgcal resection of thelr mefastases.
Such 2 methed would dectease the morbsdity
and mortality rates assocated with unnecessary
surgery mpatents with advanced disease.

Both CT dumne artenal portoeranty (CT par-

e 2002 vysoka
senzitivita — nizka
specificita vuci PET

°* ZMEna
menezmentu jen u
2% (1 pacient)

CONCLUSION. The results mmdicate that FING PET effectniely screens potential cand:-
dates for curatme bver resection. Although mtracperatree scnography helps to deterpune the
anatonuc locabon of metastases thus facilitating sweical esection, its adpmetne wse 1 pa-
tients screensd preoperatvely by FDNG PET has losted mmpact on treatment selection.
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Intraoperative US in Patients
Undergoing Surgery for Liver
Neoplasms: Comparison

with MR Imaging'

PURPOSE: To retrospectively compare intraoperative ultrasonography (US) and
preoperative magnetic resonance (MR) imaging with contrast material enhance-
ment for the depiction of liver lesions in patients undergoing hepatic resection.

MATERIALS AND METHODS: A radiclogist (D.V.5.) and a surgeon (K.K.T.)
retrospectively identified 79 patients (36 female and 43 male patients; age range,
10-78 years; mean age, 57 years) who had undergone surgical resection for primary
liver tumor or metastasis and had also undergone preoperative contrast-enhanced
MR imaging within & weeks before surgery. MR imaging was performed with a 1.5-T
system. Dedicated intraoperative US of the liver was performed or supervised by a
«gastrointestinal radiologist using a 7.5-MHz linear-array transducer, after adequate
hepatic mobilization by the surgeon. Histopathologic evaluation of the 159 resected
hepatic lesions served as the reference standard. The lesion distribution included
colon cancer metastasis {n = 122}, hepatoceflular carcinoma (n = 23), cholangio-
carcinoma (n = 6), cavemous hemangioma (n = 4), focal nodular hyperplasia (n =
2), hamartoma (n = 1), and metastatic embryonal sarcoma (7 = 1)

RESULTS: Of 159 lesions, 138 (86.7%) were identified at both MR imaging and
intraoperative US. Twelve additional lesions (7.5%) in 10 patients were detected
only at intraoperative US (eight metastases, one hepatocellular carcinoma, one
cholangiocarcinoma, one hemangioma, and one biliary hamartoma). Both modal-
ities failed to depict nine lesions (5.6%) (four metastases, four hepatoceilular carci-
nomas, and one cholangiocarcinoma). The sensitivities of MR imaging and intra-
operative US for fiver lesion depiction were 86.7% and 94.3%, respectively. Surgical
management was altered on the basis of the intraoperative US findings in only three
of 10 patients (4%)

CONCLUSION: Contrast-enhanced MR imaging is as sensitive as intraoperative US
in depicting liver lesions before hepatic resection.
© RSNA, 2004

resection '.:|!p!|1pr1Jl{.‘
in patients \',I h metastatic Jm_:lst Immeu to the liver and located in reglons of the liver
that all ymplete resection.
tive ultrasonography (US) is a useful adjunct durln.) surgery for 1dentifying
sions {2). Several studies have shown that intraoperative ©
information not seen at preoperative imaging and that the
ﬁndhu,nh.m-nul'lulp‘ann ng in up to 51% of patients
5 now used routinely to assist in planning for kv 5 mainly to enable
ction of additional tumoss and evaluation of the re Imcm\!hp of tumors to major
vascular structures.
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Senzitivita : MRi 86,7%, IOUS
94,3

Zména menezmentu pacienta
4% (3pacienti)
IOUS vs MRI

benefit — planovani
resekcniho vykonu —
hepatické zily

- zjisténi trombu , vztah tumor
cévy

- skrining pacientov s MR



Pankreas - chronicka pankreatitida
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Adenoca pankreatu




Zavedeni jehly pod UZ kontrolou







Infiltrace AMS




Akcesorni hepaticka tepna




Color Doppler vs.CEUS (4-2MHz)




Adenoca pankreatu




Adenoca pankreatu




Adenoca pankreatu




Mucinozni tumor pankreatu
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Neuroendokrinni tumor pankreatu




Neuroendokrinni tumor pankreatu




Neuroendokrinni tumor pankreatu I




Neuroendokrinni tumor pankreatu I
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Zaver - jatra

IOUS muze zménit manazment u 15-1% pacientu
s mCRC

Az u 50% pacientl muzou byt dalsi l1éze
(40% z nich nejsou palpovatelné)

Zasadni kdyz pacient nema PET CT ¢i MRi

technicky jednoduché provedeni,minimalné
prodluzuje cas operacniho vykonu a operace



Zaver - pankreas

e objektivizace nalezu na pankreatu — rozsah
postizeni

 morfologie tumoru (cystické léze)

e planovani resekcniho vykonu a
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cileni intervence

Odliseni zanét-tumor ?



Dékuji za pozornost

e tandrasina@fnbrno.cz



Dékuji za pozornost

Pro intraoperativni sonografii je
a) optimalni vyuziti sond s vyssi frekvenci nez 7Mhz
b) optimalni vyuziti sond s nizsi frekvenci nez 7Mhz
c) mozné pouzit jen sondy dedikované k peroperacnimu uziti
d) nemozné provést v ramci laparoskopie

U loziskovych lézi jater ma intraoperativni sonografie
a) nejvyssi specificitu a senzitivitu z diagnostickych metod
b) vysokou senzitivitu ale specificitu srovnatelnou s transabdominalni sonografii
c) senzitivitu zavislou na typu operacniho vykonu ( liberalizace jater)
d) vyssi specificitu pti pouziti kontrastnich latek
e) pomuze anatomicky lokalizovat lézi k resekci

Intraoperativni ultrazvuk

a) nema vyznam u dobre palpovatelnych a povrchovych metastaz jater

b) vuci predoperacnimu PET vySetifeni ma malou pridatnou hodnotu u metastaz CRC do jater
c) sterilni sonogaficky gel je nutné z operacniho pole v co nejvétsi mire odstranit

d) sledovani léze v prtibéhu radiofrekvencni ablace neni zatizeno artefakty jako pfi transabdominalni
sonografii



