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Intraoperativni ultrazvuk ( IOUS)

Metoda — dynamicka

- sonda v pfimém kontaktu s cilovou oblasti — méne
artefaktu , vysoké rozliSeni

- lokalizace patologie, detekce mensich nodulu

- navadet intervencni procedury

- optimalizovat vykon - limitovat resp. rozsifit chirurgickou

resekci, ~ ———
- zpresnit staging onemocneéeni
- bezpecna a levna metoda

- Casove naroc¢na pro personal (30-45min) —
ale impakt na management 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 Transdu

« 12 to 3 MHz exteq
» 35 mm effective a Broadband Compact Linear Array Transducer
= 10° of trapezoidal
* Steerable pulsed w

SonoCT, XRES, Pa
# High-resolution sug

L15-7i0

« 15 to 7 MHz extended frequency range
+« 23 mm effective aperture length

ficial | « B8° of trapezoidal imaging; 23 mm effective aperture length*
superficial vascular i
P « Steerable pulsed Doppler, Color Doppler, and Color Power Angio, XRES,

Supports biopsy gu

and Panoramic imaging
« High-resolution intraoperative vascular applications

* All features not available on all systems




Toshiba Xario PVT-T45BTF Transducer

Intraoperative Transducer Details: Center Frequency: 7 MHzFrequency Selection:
11.0 MHz, 8.0 MHz, 4.0 MHzZTHI Frequency Selection: 9.0 MHz, 7.6 MHz, 5.8 .

Toshiba Xario PVT-T45BTH Transducer
Convex Intraoperative Transducer Details: Center Frequency: 7 MHzFrequency
Selection: 11.0 MHz, 8.0 MHz, 4.0 MHZTHI Frequency Selection: 9.0 MHz, 7.6 M. _.

Toshiba Xario PLT-12025 Transducer

Hocky Stick Linear Transducer / Probe Details: Center Frequency: 12 MHzNative
Frequency Selection: 14.0 MHz, 12.0 MHz, 10 MHz, 7.0 MHzFrequency Selecti...

14L5 SP Transducer

Frequency Bandwidth: 5- 14 MHz

Exam Types: Breast, Cereb ular, High Fi Penile,
Intraoperative Abds 0, perative Vascular,
Musculoskeletal, Testicle, Thyroid

Design Attributes:

« Lightweight transducer with flexible cable

+ Ergonomically designed form factor

« Virtual format imaging

« Sterilizable high resolution linear array for special applications
* User-selectable MultiHertz imaging
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Laparoskopicky IOUS




Provedeni




Jatra

» Senzitivita k 1ézim i mensSim nez 10mm 96%,
» léze od 2mm |
» cely parenchym,

» vaskularni struktury — variety

Obtizné hodnotitelné

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

» zadni subdiafragmatické oblasti
» povrchove léze 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 P
ative sonographic findings on surgical decision making in patients with hepatic
metastases.

SUBJECTS AND METHODS. Thirty-seven conseculive patients with hepatic
metastases who unamnm surgery (for hepatic resection or intraarterial catheter

Were prosp ly Fur such patient, the resectability of the
mmulaus and me surgical app y on the basis
of the combined resuits of sonography, bolus dynamic CT, and CT durlng 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 actually performed was compared with the procedure
decided on preoperatively.

RESULTS. Eighty-two were and proved., Pre-
operatively, 73 (89%) of the 82 were ch d with & of
sonography, bolus dynamic CT, and CTAP. Seventy-nine metastases (96%) were
detected with Six in four patients were
detected only with i Furths , in two patients, intraop-
erative sonography showed four which changed the initial
surgical app decided on preoperatively.

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 fewer than 15% of patients can
benafit from hepalic resection al 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-
ative imaging techniques for evaluating hepatic metastases must be as accurate
as possible.

CT during arterial portography (CTAP) is the most sensitive preoperative imag-
ing technique for detecting hepatic metastases from colorectal cancers [5-7).
Recent advances in hepatic surgical oncology have changed the role of diagnos-
fic imaging [8-12]. To determine which patients have resectable metastases and
o plan preop y the type of ian (left or right y, 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].

» Prvni pouziti 1960

» V literature od 80-let

» 1992 Soyer - dalSi
metastazy
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Intraoperative Ultrasound in Colorectal Cancer Patients

Undergoing Apparently Curative Surgery: Correlation With Two

Year Follow-up

E. LEEMN, W, ], ANGERSON®*, P, O'GORMAN, T, GG, COOKE* and C. 8. McARDLE

® Depariment of Radiology, *University Department of Surgery, Roval Infirmary, Glasgow, UK

Conventional nltrasound (US) and computerized tomography (CT) are well recognized to be
limited in the detection of small liver metastases. In this study, we assessed the use of
intraoperative altrasound (IOUS) in the detection of “occult’ liver metastases in colorectal
cancer patients undergoing apparently curative surgery of the primary colonic carcinoma,

Ninety three colorectal cancer patients undergoing apparently curative surgery on the basis
of preoperative US, CT and laparotomy were studied. All patients underwent 10US
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 10US examinations at the time
of laparotomy.

The results suggest that LOUS is ivelly i itive in the detection of occult colorectal
liver metastates. Its routine nse as a screening tool during primary surgery is therefore not
recommended. Leen, E., Angerson, W.I., O'Gorman, P, Cooke, T.G. & McArdle, C.S.
(1996), Clinical Radiology 51, 157-159. Intracperative Ultrasound in Colorectal Cancer
Patients Undergoing Apparently Curative Surgery: Correlation With Two Year Follow-up

Accepred for Publication 3 November 1995

COver 30% of colorectal capcer patients undergoing
apparently curative resection of the primary tumour
will die within 5 years [1]. Previons studies have shown
that the majority of these patients have “occult” liver
metastases, i.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 disease [2),

Conventional imaging techniques such as CT and
ultrasound (LIS} are limited in the detection of small
liver metastases [3]. Intraoperative ultrasound (10US)
and computerized tomographic arterio-portography
{CT-AP) are comparatively more sensitive and are well
esiablished staging procedures when hepatic rese
being considered [4,5]. However, CT-AP is loo invasive
to be used routinely as @ 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 IOUS in the
detection of ‘occult’ liver metastases in patients under-
going an apparently curative surgery.

PATIENTS AND METHODS

OF 182 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 ultrasonography (US) and

Cor
Infirmary, Alexandra Parade, Gl

cepondence to: Dy B Leen, Department of Radiolegy, Royal
v, G31 1ER, UK

1996 The Royal Collage of B

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 Technigue

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

CT Scan Technigue

Mon-enhanced scans of the liver were first performed
mn all patients using a GE 9800 CT scanner (Milwaukee,
Wisconsin, USA), with contiguous 10mm thick slices
and 2s 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, USA) (455 delay between initiation of injection
and the first scan) with contiguous 10 mm thick slices and
25 scan lime.

TOUS Technique

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

» 1995 LEEN

» IOUS nevhodny jako
screeningova metoda
pfi operaci primarniho
tumoru (jen 25%
metastaz odhaleno pfi
operaci)

» | Technika , mobilizace



Usefulness of Intraoperative
Sonography for Revealing Hepatic
Metastases from Colorectal Cancer
in Patients Selected for Surgery
After Undergoing FDG PET

» 2002 vysoka
senzitivita — nizka
specificita vuci PET

» Zmena managementu
jen u 2% (1 pacient)

OBIECTIVE. The purpose of this study was to compare the dizsnostic performance of pre-
operative positron emission tomostaphy (PET) with FDXG and intraoperative sonography with the
standard of listologie examimation of resected Inver specimens in evaluating patients for corative
resection of Iiver metastases from colorectal cancer.

MATERIALS AND METHODS. We refrospectively identified 47 patients with recurrent
colorectal cancer who underwent smgical explorstion for possible curative resection of hepatic
metastases. All patients underwent CT or ME. imaging and FDIG PET precperatively and infra-
operative sonography. The perfomance of the imagmg techmiques was evaluated through re-
view of the radiologic reports and comrelation with swrgical and histopathologic finding=.

RESULTS. Eighty-seven mzlipnant hepatic lesions were identified by histopatholozic
analy=is of liver specimens, and 23 benizn hepatic abnormalifies were documented histo-
pathologically or by woradiologic imaging. For hepatic sactions charactenized as confainmgz
metastases by radiclogic imagims, the positive predictive value for FDG PET was 93% (34/
58); for mitraoperative sonography, 87% (52/60); and for comentonal imaging. §3% (43/52).
For mdividual lesions charactenzed as probably malisnant, the positive predictive value for
FDiG PET was 53% (62/68); for mirsoperative sonography, §9% (63/71); and for comven-
tional imaging, 78% (46/59). The findings at inracperative sonography led to a change in the
clinical treztment of only one patient (2%a).

CONCLUSION. The results indicate that FTXG PET effectively screens potential candi-
dates for curatrve biver mesection. Although intracperative sonography helps to determine the
anatomic location of metastases thus facilitating swgical esection, its adjmetive use I pa-
tients screened preoperztively by FDNG PET has linuted impact on treatment selection.

Bartosz Rydzewsm
Farrokh Dehdashti 2
Brigid A. Gordon'
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T he 5-yemr smmal mate for pabents
with hepatic metastases from
colorects] carcmoms, ether -

teated or Gested with systeme chemotherapy

alone, 15 essentially ml [1]. An altematne mode
of treatment, smzical meechon of bepatic me-

rates and has been shown to mprove sl [2]

In pahents gho mderso suecessfil heoahe resge-

eszential for planning the swgcal procedu= [7].
Thus, conmdersble attention has been dmected
toward definmg the most eficient precperate
method for selecting patents who may benefit
from swgcal resecton of ther metastases.
Such 2 method would decrease the morbadity
and mortality 1ates associated with unnecessary
surgery mpahents with advanced disease.

Both CT dirins artenzl nortosranky (CT par-

CCI'N [.'LUE-IU'I"I.I The results indicate that FOG PET effectrvely screens potential cands-
dates for cwatrve bver resection. Althourh mtracperatmve sonography helps to determine the
anatonc location of metastases thus faeiitating swaical resechon, ifs adjunctnve use m pa-
tients screened preoperatrvely by FDN PET has houted impact on treatment selechion.
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Intraoperative US in Patients
Undergoing Surgery for Liver
Neoplasms: Comparison

with MR Imaging"

PURPOSE: To retrospectively compare intracperative 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 (DV.5) and a surgeon (KK.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 6 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), hepatocellular carcinoma (n = 23), cholangio-
carcinoma (n = &), cavernous hemangioma (n = 4), focal nodular hyperplasia (n =
2), hamartoma (n = 1), and metastatic embryonal sarcoma (n = 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 hepatocellular carci-
nomas, and one cholangiocarcinoma). The sensitivities of MR imaging and intra-
operative US for liver 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

The potential benefit of hepatic resection for selected patients with primary and secondary
hepatic malignancies is well established. In patients who undergo successful hepatic
|._-wulon with curative intent, th._ prm r survival rate is approximately 33%, and

i 9 . erdl, hepatic resection is appropriate
in patients with metastatic disease Immod to the ]1\ er and located in regions of the liver
that allow complete resection.

Intraoperative ultrasonography (US) is a useful adjunct during surgery for identifying
liver lesions (2 eral studies have shown that intraoperative US often reveals important
information not seen at preoperative imaging and that these additional, unsuspectes
ﬁﬂdll’l'i(.hl]'l'L5UI§,[LJ|F‘]JDI’[]I’["ll'l'llr‘ln')l' of patie i

5 is now used routinely to assist in planning for liver |._-i&nor| mainly to enable
d._n_xtlon of additional tumors and evaluation of the relationship of tumors to major
vascular structires.

2004

Senzitivita : MRI 86,7%,
IOUS 94,3

Zmeéna managementu
pacienta 4% (3pacienti)

IOUS vs MRI

benefit — planovani
resekcniho vykonu —
hepatickée zily

- Zjisteni trombu , vztah
tumor cévy

- skrining pacientov s MR
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Use of contrast-enhanced intraoperative ultrasonography
during liver surgery for colorectal cancer liver metastases - Its
impact on operative outcome. Analysis of a prospective cohort
study *

Guido Torzilli®", Florin Botea®, Fabio Procopio®, Matteo Donadon®, Luca Balzarini®,
Fabio Lutman®, Fabrizio Calliada®, Marco Montorsi®

riversity of Milan, titute Chmeo Humanias, IRCCS,

CCS, Razzans, Milana,

vy af Pawa, Polichimica 5. Mattes, TRCCS, Pawia, Ttaly

ABSTRACT

Background: P

d ultrasound

Torzilli 2008
staging MR/CT

IOUS
43 dalsich lezi /47pac.

CE-10OUS
10 dalsSich lézi
1 senzitivita a specificita



Indikace

jaterni resekce

vyznam zvysuje
dlouha doba od preoperativniho stagingu jaternich metastaz

uziti jen kontrastniho CT v stagingu

uziti PET u pacientu s neoadjuvantni chemoterapii
(snizujici senzitivitu)



Pankreas - chronicka pankreatitida




Chronicka pankreatitida

34073410

63Hz




Choledochus - DBD




Choledochus - DBD




Adenoca pankreatu




Zavedeni jehly pod UZ kontrolou




St.p. RFA




Infiltrace AMS




Akcesorni hepaticka tepna




Color Doppler vs.CEUS (4-2MH2)




Adenoca pankreatu




Adenoca pankreatu




Adenoca pankreatu
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Jaterni postizeni




Neuroendokrinni tumor pankreatu




Neuroendokrinni tumor pankreatu




Neuroendokrinni tumor pankreatu li




Neuroendokrinni tumor pankreatu li




ilni elektroporace

Ireverzi




Zaver - jatra
IOUS muze zménit management u 15-1% pacientu s
MCRC

Az u 50% pacientu muzou byt dalSi léze
(40% z nich nejsou palpovatelné)

Zasadni kdyz pacient nema PET CT ¢i MR

technicky jednoduché provedeni,minimalne
prodluzuje Cas operacniho vykonu a operace



Zaver - pankreas

objektivizace nalezu na pankreatu — rozsah postizeni
detekce drobnych tumoru (napf. inzulinom)
morfologie tumoru (cystické léze)

planovani resekcniho vykonu a cileni intervence
uzliny peripankreaticky

Qdliseni zanét-tumor ?




Dékuji za pozornost
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Dekuji 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 peroperaénimu 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 operaéniho vykonu ( liberalizace jater)
d) vyssi specificitu pfi pouziti kontrastnich latek
e) pomuze anatomicky lokalizovat lézi k resekci

Intraoperativni ultrazvuk
a) nema vyznam u dobre palpovatelnych a povrchovych metastaz jater

b) vici predoperacnimu PET vySetieni ma malou pfidatnou hodnotu u metastaz CRC do
jater

c) sterilni sonogaficky gel je nutné z operaéniho pole v co nejvétsi mire odstranit
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