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Metoda - dynamicka
sonda v primém kontaktu s cilovou oblasti
- méné artefaktu

- vysoké rozliseni
- lokalizace patologie, detekce mensich nodulu

navadét intervencni procedury

optimalizovat vykon - limitovat resp. rozsirit chirurgickou resekci
- zpresnit staging onemocnéni
- bezpecna a levha metoda

- Casove narocna pro personal (20-45min)
- ale impakt pro management pacienta
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UZ sondy

» frekvence vyssi nez 7Mhz, komfortni
velikost, doppler, CEUS

: ;E to 3 TFHZt_e"'te”de‘i freTue s+ 15 to 7 MHz extended frequency range
« 35 mm effective aperture len ‘
« 10° of trapezoidal imaging
« Steerable pulsed wave and c
P ‘ l SonoCT, XRES, Panoramic ar
s« High-resolution superficial apj
superficial vascular, and mus

+ 23 mm effective aperture length
i « 89 of trapezoidal imaging; 23 mm effective aperture length*
‘ + Steerable pulsed Doppler, Color Doppler, and Color Power Angio, XRES,
1 and Panoramic imaging
+ High-resolution intraoperative vascular applications

# All features not available on all systems

s« Supports biopsy guide capabi ‘
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Toshiba Xario PVT-745BTF Transducer r——

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

Toshiba Xario PVT-T45BTH Transducer '
Convex Intraocperative Transducer Details: Center Frequency: 7 MHzFrequency
Selection: 11.0 MHz, 8.0 MHz, 4.0 MHzZTHI Frequency Selection: 9.0 MHz, 7.6 M

Toshiba Xario PLT-1202s Transducer 4 e
H=:=£|".}' Stick Linear Transducer / Probe Details: Center :'!':q'_lﬁrlif-r' 12 MHzMNative

e

Frequency Selection: 14.0 MHz, 12.0 MHz, 10 MHz, 7.0 MHzFrequency Selecti

SIEMENS 1415 SP Transducer

Frequency Bandwidth: 5- 14 MHz
Exam Types: Breast, Cerebrovascular, High Framerate, Penile,
Intraoperative Abdomen, Intracperative Vascular,
Musculoskeletal, Testicle, Thyroid

Design Attributes:
c.‘:?/ . Lighrweig_ht transc!ucerwith flexible cable
+ Ergonomically designed form factor
* \firtual format imaging
* Sterilizable high resolution linear array for special applications
* User-selectable MultiHerz imaging
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Laparoskopicky I0US




Provedeni




» Senzitivita k lézim i mensim nez 10mm 96%,
» léze od 2mm

cely parenchym,
» vaskularni struktury - variety

Obtizné hodnotitelné

kopula jater - vpravo (disekce ligamenta falciforme a
triangulare)

» zadni subdiafragmatické oblasti
povrchoveé 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 infl of int
ative sonographic findings on surgical decision making in patients with nnpalic
metastases.

SUBJECTS AND METHODS. Thirty-seven conseculive palienis with hepatic
metastases who underwent surgery {for hepatic resection or intraarterial catheter

were p For eul:l\ jpatient, the remuhulny of the
metastases and the surgical were on the basis
of the combined results of sonography, nclu: dynamic CT, and CT during arterial por-
tography (CTAP). Those with the: made dur-

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

RESULTS. Eighty-two were and proved. Pre-
operatively, 73 (8%%) of the 82 metastases were detected with a combination of
sonography, bolus dynamic CT, and CTAP. Seventy-nine melastases (96%) were
detected with Six in four patients were
detected only with intraoperative sonography. Furthermore, in two patients, intraop-
erative showed four which changed the initial
surgical approach decided on preoperatively.

CONCLUSION. Our study suggests that intraoperstive sonography 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 resection is an accepled procedure for treating a wide variety of sec-
ondary hepatic neoplasms [1. 2). Unfortunately, fewer than 15% of patients can
benefit from hepatic resection al some stage of the disease [3, 4]. Praoperative
imaging can be used to select candidates for resection and is erucial for avoiding
unnecessary surgery, which would considerably reduce the quality of the shom
remaining lives of patients with unresectable tumors. For those reasons, precper-
afive imaging techniques for evaluating hepatic metastases must be as accurate
as possible.

CT during anterial 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-
tic imaging [8~12]. To determine which patients have resectable metastases and
1o plan precperatively the type of resection (left or right lobectomy, segmentec-
fomy, or multisegmentectomy), surgeons need to know the exact number of
hepatic matastases [13]. Recenlly. intracperative sonography has been advo-
cated as an important aid in the decision-making process because it can show
additional small metastases that are not detected preoperatively with conventional
imaging technigues [11, 14]

Prvni pouziti 1960

V literature od 80-let

1992 Soyer - IOUS schopen
najit dalsi metastazy ve
srovnani s konvencnim

preoperativnim zobrazenim
CT, CTAP
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[ntraoperative Ultrasound in Colorectal Cancer Patients

Undergoing Apparently Curative Surgery: Correlation With Two

Year Follow-up
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were studied.
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Over 50% of colorectal cancer paticnts undcrgoing

die within § years [1]. Previous stuc
the majority of these patients have " liver
ble by the surgeon at
laparotomy or on conventio pre—operative imaging.
Thc presence or absence of these melasiases is a major
nt of death from disseminated d J
onal imaging 1u.hﬂiqucs such as (.'T and
wsound {US) are limited in the detection of small
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and computerized tomoge
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PATIENTS AND METHODS

OF 183 consecutive colorectal cancer patients studied,
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CT Secan Technigue

Non anced scans of the liver were first perforn
inall paticnts using a GE 9800 CT = ner {Milwaukee,
Wisconsin, US with contiguous 10 mm thick slices
and n time Enhanced CT scans were then
obtained following a bolus intrave:
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In paticnts undergoing apparently curative reseclion
of the primary tumour, TOUE formed by an
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operaci primarniho
tumoru
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Usefulness of Intraoperative
Sonography for Revealing Hepatic
Metastases from Colorectal Cancer
in Patients Selected for Surgery
After Undergoing FDG PET
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DBJECTI\J’E The purpose of this study was to compare the dizgnostic performance of pre-
EPET) with FDG mdm:r aoperative sonography with the
ting patient: for curative

his
resection of Irver mel
MATERIALS AND METHODS We rerospectively identified 47 patients with recunrent
colorectal cancer who underwent surgical exploration for pessible curatrve rezection of hepatie
metastases. All pahents underwent CT or MR mmaging and FDG PET preoperatrvely and mira-
operative sonography. The p of the imagng techniques was evaluated through re-
view of the radiologic reports and corel: with surgical and histopathologic findings.
RESULTS. Eigitty-seven malignant hepatic lesions were identified by histopathologic
analy=is of liver spec and 23 bemizn hepahc abnormalines were documented histo-
pathologically or by mmzd.m].cac mmaging. For hepatic sections charactenized as conmr_mg

clinical treatment ofon_\ one patient (2%0).

CONCLUSION. The result: indicate that FDG PET effectiv
dates for curative liver resection. Although inmipaaiv s
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with hepahc metastases from
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5 hmltzc impact on treatment selection.

essential for planning the surgicl procedure [7].
Thurs, considerable attention has been dimected
toward definmg the mest efficient precperative
methed for selecting patents who may benefit
from surgieal resection of ther metastases
Such a method would decrease the morbidity
and mortality rates assoctated with mnecessary
sugery m patients with advanced disease.

Both CT chring arteriz] portosraphy (CT por-
togyraply) and infraoperative sonography have
been gindied 20 votential mathods for accumaty

2002 vysoka senzitivita
nizka specificita vuci PET
Zmeéna managementu jen
u 2% (1 pacient)

CDNCLUEI‘DN The results indicate that FIXz PET effectrvely screens potenfial cands-
dates for cwratnve bver resection. Although intracperatrie sonozrz p]:‘- helps to deternune the
anatonuc location of metastases thus facihitatng swgeal resection, its adpmetve use m pa-
tients screened preoperatrvely by FDNG PET has lmted mmpact on treatment selection
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PURPOSE: To retrospectively compare intraoperative ultrasonography (US) and Se n Z ] tll v] ta A M R 8 6 ; / I O | | S
precperative magnetic resonance (MR) imaging with contrast material enhance- L] , 0 ,

ment for the depiction of liver lesions in patients undergoing hepatic resection.

ms, 76.314, 76.323,
I o-s s MATERIALS AND METHODS: A radiclogist (D.V.5.) and a surgeon (K.K.T.) 94 3
iver neoplasms, MR, 76.1214, ) : o >
76121412, 761.121416, retrospectively identified 79 patients (36 female and 43 male patients; age range, ’
76112143 1078 years; mean age, 57 years) who had undergone surgical resection for primary
Liver neoplasms, LS, 76.12981 liver turnor or metastasis and had also undergone preoperative contrast-enhanced
Magnetic resonance (MA), MR imaging within & weeks before surgery. MR imaging was performed witha 1.5-T ¢
o e system. Dedicated intracperative US of the liver was performed or supervised by a Z m e n a m a n a e m e n t u
trasounc ) gastreintestinal radiologist using a 7.5-MHz linear-array transducer, after adequate
tudies, 76.12981 ) hepatic mobilization by the surgeon. Histopathologic evaluation of the 159 resacted ~ ~ -
Lit g hepatic lesions served as the reference standard. The lesion distribution included 0
e colon cancer metastasis (n = 122), hepatocellular carcinoma (n = 23), cholangio- aC] e n ta 4 /0 3 a C] e n t]
Published online before print carcinoma (n = 6), cavernous hemangioma (n = 4), focal nodular hyperplasia (n =

10.11 48 radiol 2323030896 2), hamartoma (n = 1), and metastatic embryonal sarcoma (n = 1).
Radlclegy 2004; 232:810-814

RESULTS: Of 159 lesions, 138 (86.7%) were identified at both MR imaging and
Abbreviation: intraoperative US. Twelve additional lesions (7.5%) in 10 patients were detected
HCC inci only at intraoperative US (eight metastases, one hepatocellular carcinoma, one

cholangiccarcinoma, one hemangioma, and one biliary hamartoma). Both modal-
— 2 S sm ities failed to depict nine lesions (5.6%) (four metastases, four hspalocellul;lr carci-
* From the Ivaarlmt-nu of Radiology nomas, and one cholangiocarcinoma). The sensitivities of MR imaging and intra-
L5, SR 1, M1.0, EEH, operative US for liver lesion depiction were 86.7% and 94.3%, respectively. Surgical be n efl t la n Ova n II reS e kc n ] h 0
pital management was altered on the basis of the intraoperative US findings in only three

of 10 patients (4%).

y. Rece ! 3; revi -'- CONCLUSION: Contrast-enhanced MR imaging is as sensitive as intraoperative US
quested July in depicting liver lesions before hepatic resection.
January 30, 2004, accepted February

17. Address comespondence to DV.5. 1w
(e-mail: dsahoni@pariners.org).
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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 °
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The current role of intraoperative ultrasound during the
resection of colorectal liver metastases: A retrospective cohort
study.

1 2

Knowles SA1 Bertens KA? Croome KP? Hermnandez-Alejandro R?.

+ Author information

Abstract

INTRODUCTION: Liver resections with negative margins improve survival in patients with
colorectal liver metastases (CRLM). Intraoperative ultrasound (IOUS) is a valuable tool that
gives information about lesions that ultimately changes surgical strategy to ensure complete
removal, which subsequently improves disease free survival (DFS).

METHODS: A retrospective review of patients who underwent a resection for CRLM from 2008
to 2012 was completed to determine the impact of IOUS.

RESULTS: A total of 103 patients had a hepatic resection for CRLM. All patients had
precperative imaging to assist with operative planning. IOUS was performed in 72 cases.
Surgical strategy changed in 31 (43.1%) cases with IQUS, compared to three (9.7%) with no
[OUS (P <0.001). A new lesion was detected in 13 (18.1%) of the cases. A higher propaortion
of nonanatomic liver resections were performed in the [OUS group (N = 27, 37.5%) compared
to the non-10US group (N =6, 19.4%) (P = 0.07).

CONCLUSION: Achievement of a negative resection margin was comparable between the two
groups. However, there was a trend toward improved DFS in the IOUS group. Despite
advances in preoperative imaging, |OUS demonstrates utility in providing novel information
that allows removal of the entire tumor burden, using parenchymal-preserving technigues
when feasible, leading to improved DFS.

nove leze,
zmena strategie
u43% vs 10%

neanatomicke
resekce

RO resekce




EOB-MRI vs CEUS

Ann Surg. 2015 Dec;262(6):1086-91. doi: 10.1097/SLA.0000000000001085

Routine Preoperative Liver-specific Magnetic Resonance Imaging
Does Not Exclude the Necessity of Contrast-enhanced Intraoperative
Ultrasound in Hepatic Resection for Colorectal Liver Metastasis.

Arita J'. Ono Y. Takahashi M, Inoue Y, Takahashi ¥, Matsusda K, Saiura &

+) Author information

Abstract

OBJECTIVES: To assess the usefulness of contrast-enhanced intraoperative ultrasound (CE-IOUS)
during surgery for colorectal liver metastases (CRLM) when gadolinium ethoxybenzyl
diethylenetriamine pentaacetic acid-enhanced magnetic resonance imaging (EOB-MRI) is
performed as a part of preoperative imaging work-up.

BACKGROUND: EOB-MRI is expected to supersede CE-IOUS, which is reportedly indispensable in
surgery for CRLM.

METHODS: One hundred consecutive patients underwent EOB-MRI, contrast-enhanced computed
tomography (CE-CT), and contrast-enhanced ultrasound within 1 month before surgery for CRLM.
Conventional |IOUS and subsequent CE-IOUS using perflubutane were performed after the
laparotomy. All the nodules identified in any of the preoperative or intracperative examinations were

resected and were submitted for histological examination, in principle.

RESULTS: Precperative imaging examinations identified 242 nodules; 25 additional nodules were
newly identified using 10US, 22 additional nodules were newly identified during CE-IOUS, and a
histological examination further identified 4 nodules. Amaong the 25 nodules newly identified using
[OUS, all 21 histologically proven CRLMs and 3 of the 4 benign nodules were correctly diagnosed
using CE-IOUS. Among the 22 nodules newly identified using CE-IQUS, 17 nodules in 16 patients
were histologically diagnosed as CRLMs. The planned surgical procedure was modified on the
basis of IOUS and CE-IOUS findings in 12 and 14 patients, respectively. The sensitivity, pasitive-
predictive value, and accuracy of CE-IOUS were 89%, 98%, and 97%, respectively. Those values of
EOB-MRI (82%, 99%, 83%, respectively) were similar to CE-CT (81%, 99%, 81%, respectively).

CONCLUSIONS: CE-IOUS is useful in hepatic resection for CRLM, even if EOB-MRI and CE-CT are
performed.

+ 10% nodulu
(25/242) vi&i MR

senzitivita, PPV,
99% a 98%

VS
82% a 99%



Indikace

» jaterni resekce
» vyznam zvysuje

dlouha doba od preoperativniho stagingu jaternich
metastaz

uziti jen CECT v stagingu
uziti PET u pacientu s neoadjuvantni chemoterapii
(snizujici senzitivitu)
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Adenoca pankreatu
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Akcesorni hepaticka tepna
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Adenoca pankreatu










Mucinézni tumor pankreatu




Jaterni postizeni




Neuroendokrinni tumor pankreatu
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Neuroendokrinni tumor pankreatu
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Ireverzibilni elektroporace




IOUS muze zménit management u 30-1% pacientu s mCRC
az u 50% pacientu muzou byt dalsi léze
(40% z nich nejsou palpovatelné)

zasadni kdyz pacient nema recentni vysetreni, resp.
PET/CT ¢i MR

planovani resekcniho vykonu (neanatomické resekce, R0)

technicky jednoduché provedeni,minimalné prodluzuje
celkovy cas operacniho vykonu




Zaver - pankreas

» objektivizace nalezu na pankreatu - rozsah postizeni
detekce drobnych tumoru (napr. inzulinom)
morfologie tumoru (cysticke léze)

» planovani resekcniho vykonu a cileni intervence

» uzliny peripankreaticky

Odliseni zanet-tumor ?

FAKULTNI
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