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Nupopmaumsa o6 nsgenun THUNDERBEAT

EQAWHCTBEHHbIA B MUPE UHCTPYMEHT C NOMTHOCTbIO MHTErPUPOBaHHbIMU GUNONSAPHON
M yNbTpa3ByKOBOMW TEXHONOIMSAMM.




YNyuLUEeHHbIN remocTas

MeHbLUas KpoBonoTeps U oNTMManbHasi BUAUMOCTb aHAaTOMUYECKUX CTPYKTYp Gnarogaps BbICOKOTOYHOMY
nepBUYHOMY U BTOPUYHOMY FreMOoCTa3y C MCMOJIb30BaHMEM YCOBEpPLIEHCTBOBAHHOW GMNONASIPHOM TEXHOOMMMN.

MepBuYHbI remocTas u HaieXKHoe cBapuBaHue CoCyA0B AvamMmeTpom 7 MM

OpHOBPEMEHHOE 1CMOb30BaHMe ABYX TUNOB aHepruv pexxuva THUNDERBEAT SEAL & CUT (Ceapka 1 pesaHue)
obecneyrBaeT 6e30MacHOCTb Koarynsumin 1 BbICOKYHO CKOPOCTb NMepeceyeHmst TkaHen. bnarogapst BO3MOXHOCTU
NPOBefEeHVs NPeABaPUTENBHON KOoarynsLmm, a TakKe HaAeXXHOMY PE3aHWIO 11 CBApUBaHWIO COCYA0B ANAMETPOM 7 MM
TpebyeTcst MeHbLLIE LLAroB NS IMMMPOBaHKs CocyoB.

BTopu4HbIi remocTas

Pe>xkum THUNDERBEAT SEAL (Ceapka) 663 0gHOBPEMEHHOIO pe3aHns No3BoNSAET:

* BbINMOMHATE HEMEOJ/IEHHYO CBapKy COCYAOB C MOBTOPHO OTKPbIBLUMMCS KPOBOTEYEHUEM;

- KOHTPONMPOBaTb AN Y3HbIE KDOBOTEHEHNSA MOCPEACTBOM TOHEYHOW KOoarynsaumm;

* OCYLLECTBNATb NMPeABapUTENIbHYIO CBAapPKy COCYA0B MOCPEACTBOM TOYHO HampaBneHHOM
yCOBEPLLEHCTBOBAHHOW OUNONSIPHON SHEPTUW.

' Heony6nmkoBaHHble AaHHble, koonepauust Olympus
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[MpeBocxogHasi TOYHOCTb pa3feneHUss ¢ KOHTPONEM
ONTUMasIbHOW TemMnepaTypbl

BbicoKasi TOMHOCTb YNIbTPa3BYKOBOW TEXHONOMMmn
nossonsieT 6e30WwWMBG04YHO NOArOTABNMBaTb
Tpebyemble aHaTOMU4YEeCKUe C/Iou, He NoBpeXaas

)KU3HEHHO BaXKHble CTPYKTYpbl.

CBepxTO4HOE pa3feneHne TKaHewn

NHcTpymeHT THUNDERBEAT no3BonsieT BbIMONHATD
OCTPOE ¥ TyNoe pasfefieHne TKaHen gaxe

B TPYOHOAOCTYMHbIX 0B1acTsX, Taknx Kak riybokmne
OTAEeNbl Ta3a. ITO AOCTUraeTCH 3a CHET LUMPOKOWM
HanpaBEHHOCTN, BbICOKOW CUbl PACKPbITUS 1 TOHKOIO
On3anHa HakoHeuH1Ka s 6osee TOYHOrO BBEAEHUS

B Tpebyemble 06/1acTL.

KoHTponb onTumasnbHOW Temnepartypbl

VHcTpymeHT THUNDERBEAT Type S ¢ doyHkumen Intelligent Tissue Monitoring (ITM) npegfiaraeT BbICOKOTOYHOE
pasfeneHne TkaHen BOMN3N XXNIHEHHO BaXKHbIX CTRYKTYpP 6narofapst MUHUMN3aLmM TEPMUYECKOrO
pacnpocTpaHeHust U TOYHOCTU LieIeBOro BO3AeNCTBUS SHeprin Ha TKaHb.? ITM — 3To nepBas 1 edUHCTBEHHAs
B MMpe BCnoMorartesnbHas cuctema 6e3onacHoOCTU A1 YbTPa3ByKOBOro 060pyAoBaHms, KOTopas
aBTOMaTUYECKM MpeKpallaeT nogady BbIXOAHOrO CurHana no 3aBepLUeHU nepecedeHnst TkaHen. B pesynbTate
ocTaTodHasa TeMneparypa HarpeBa 30HAa CHupKaeTcd Ha 26,9 %, 4To, B CBOIO OYepeb, YMEHbLLIaeT pPUCK
cny4anHoro noepexaeHus TkaHen.® Kak ntor — 6onee 6esonacHas 1 YeTKO OpraHn3oBaHHas npoueaypa.

MpuHunn pa6oTbl pyHkuun Intelligent Tissue Monitoring

1. ObHapy>xeHne 2. [Nepepada gaHHbIX 3. MrHoBeHHoe 4. 3anyck aTana
BHE3aMHOM CMEHbI Ha reHepartop npekpalLeHne nogadm oxfaxaeHust
[aBeHns Ha 30HAe SHEPrnn CO 3BYKOBbIM
COMPOBOXAEHMEM
3 a
z MepecevyeHune TKaHemn TpaanunoHHbIE YbTPa3BYKOBbIE
& _l YCTPOWNCTBA (CBEPXaKT1BALMS)
S ,
©
(=)
(0]
C
>
(]
2
3tan oxnaxpeHus THUNDERBEAT Type S
ABTOMATVYECKOE ¢ tbyHKuUpedn Intelligent
npeKpalLgHue Tissue Monitoring
NoZa4n BbIXOOHOMO
curHana

Bpewms

23 HeonybnnkoBaHHble faHHble, koonepauus Olympus



Bbicokasi ckopocTb paboThl

BbicTpoe nepeceyeHne TKaHel 63 He06X0AMMOCTH 3aTpaTbl BPpeMEeHU Ha CMeHY MHCTPYMEHTOB CHMUXXKaeT
BpeMs onepauuy U No3BoJIsieT Xupypram B 60JbLUEN CTENEHM COCPEOTOUUTLCS Ha camoil npouenype,
a He Ha ee ANUTENbHOCTM.

Camast BbiIcoKasi B CBOEM KJlacCe CKOpPOCTb pa3pe3aHusi TKaHu
YHvKanbHas rubpuaHas TexHoNorvs HeceT B cebe cuHepreTudeckuii adhdekT, obecrnednsast HenpPeB3onaeHHO
BbICOKYHO CKOPOCTb NepeceyeHmst TKaHew.

KomnnekcHas yHuBepcanbHOCTb

[TOMMMO MEPEYUNCNEHHBIX MPEVNMYLLECTB MMOPUAHON TEXHOAOMMM, 3anaTeHTOBaHHbIN HAKOHEYHUK 1

9ProHOMUYHbIN amn3arH pykoAaTkn aenatoT THUNDERBEAT nonctuHe MHOrOMYHKLUMOHASIbHBIM MHCTRYMEHTOM A1

1anapoCKOMMYECKMX U OTKPbITLIX XMPYPrYECKMX onepaumm.

- YCOBEPLLUEHCTBOBaHHbIN METOA aTpaBMaTUYHOrO 3axBaTta TKaHel 1 paBHOMepHasi KOMMNPeccus TkaHel bnarogaps
YHUKabHOWM TEXHOMOMM CKOMb3SALLIMX OpaHLLEN.

- Bbicokas cuna packpbITis HaKOHEYHMKA YNPOLLAET Tynoe PasaeneHne TKaHen 1 MaHUnysaummM ¢ MHCTPYMEHTOM.

- BbICTPbLIN 1 HAOEXHbBIN FEMOCTa3, OAaXKE B CIOXKHbIX YCIOBUSIX.

- YMeHbLLEHHOE 0Dpa3oBaHve aspo30s ANt YNyHLeHs BUANMOCTY 6naroaps 3anateHTOBaHHOMY AV3anHy
HaKOHEeYHMKa.

UToroBbini noTeHumnan akoHoMmun matepuanoB n spemeHun genaetr THUNDERBEAT ogHum u3
Hanb6onee 3(P(PEKTUBHbIX COBPEMEHHbIX dHEPreTUHECKUX NHCTPYMEHTOB Ha pbIHKe.*

THUNDERBEAT Type S

RO TR SRR

4 Fagotti et al., Randomized study comparing use of THUNDERBEAT technology vs standard electrosurgery during laparoscopic radical
hysterectomy and pelvic lymphadenectomy for gynecologic cancer, J Minim Invasive Gynecol. 2014 mait-uioHb;21(3):447-53
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PeueHanpyemble nyonvkaumMm no MHCTPYMEHTY

THUNDERBEAT: pedepathl

1

Safety and efficacy of new integrated bipolar
and ultrasonic scissors compared to
conventional laparoscopic 5-mm sealing and
cutting instruments

Seehofer D, Mogl M, Boas-Knoop S, Unger J,
Schirmeier A, Chopra S, Eurich D.

Surg Endosc. 2012 Sep; 26(9): 2541-9

Background: Hemostasis is a central issue in
laparoscopic surgery. Ultrasonic scissors and bipolar
clamps are commonly used, with known advantages
with each technique.

Methods: The prototype of new surgical scissors,
delivering ultrasonically generated frictional heat
energy and bipolar heat energy simultaneously
THUNDERBEAT (TB), was compared to ultrasonic
scissors Harmonic ACE (HA) and an advanced bipolar
device LigaSure (LS) using a pig model. As safety
parameters, temperature profiles after single activation
and after a defined cut were determined. As efficacy
parameters, seal failures and the maximum burst
pressure (BP) were measured after in vivo sealing of
vessels of various types and diameters (categories
2—4 and 5-7 mm). Moreover, the vertical width of the
tissue seal was measured on serial histological slices
of selected arteries. The cutting speed was measured
during division of isolated arteries and during
dissection of a defined length of compound tissue (10
cm of mesentery). Burst-pressure measurement and
histological analysis were performed by investigators
blinded to the used sealing device.

Results: Using the TB, the burst pressure in larger
arteries was significantly higher (734 £ 64 mm Hg)

10

than that of the HA (453 + 50 mm Hg). No differences
in the rate of seal failures were observed. The cutting
speed of the TB was significantly higher than that of
all other devices. Safety evaluation revealed
temperatures below 100 °C in the bipolar device. The
maximum temperature of the HA and the TB was
significantly higher. No relevant differences were
observed between the HA and the TB.

Conclusions: The ultrasonic and bipolar
technique of the TB has the potential to surpass
the dissection speed of ultrasonic devices with
the sealing efficacy of bipolar clamps. However,
heat production that is comparable to
conventional ultrasonic scissors should be
minded for clinical use.

2

Postoperative efficacy and safety of vessel
sealing: an experimental study on carotid
arteries of the pig

Berdah SV, Hoff C, Poornoroozy PH,

Razek P, Van Nieuwenhove Y.

Surg Endosc. 2012 Aug; 26(8): 2388-93

Background: The aim of this preclinical study was to
analyze the burst pressure of large in vivo sealed
vessels, not just immediately, but also in the first 7
postoperative days.

Methods: In 26 anesthetized pigs, the right carotid
artery was sealed and cut using a novel device that
integrates bipolar and ultrasonic energy. The animals
were then awakened. They underwent a second
surgical procedure after different follow-up periods

ranging from 1 to 7 days: the left common carotid
artery was sealed and cut in the same way as the
contralateral artery. Perioperative and postoperative
clinical events, evolution of burst pressure over time,
and comparison between immediate and delayed
burst pressure were analyzed.

Results: All sealings were successful. There were no
perioperative or postoperative complications. Median
immediate (day 0) burst pressure was 949 mm Hg (IQR
781-1181). Burst pressure decreased postoperatively
but was never below 500 mm Hg in any pig.

Conclusion: Postoperative variations are
observed in the burst pressure of in vivo sealed
arteries. Immediate burst pressure alone should
not be used for validating vascular sealing
devices.

3

Evaluation of the Safety, Efficacy, and Versatility
of a New Surgical Energy Device (THUNDERBEAT)
in Comparison with Harmonic ACE, LigaSure V,
and EnSeal Devices in a Porcine Model

Milsom J, Trencheva K, Monette S, Pavoor R,

Shukla P, Ma J, Sonoda T.

J Laparoendosc Adv Surg Tech A. 2012 May;

22(4): 378-86

Background: THUNDERBEAT (TB) (Olympus,
Japan) simultaneously delivers ultrasonically
generated frictional heat energy and electrically
generated bipolar energy. The aim of this study was
to evaluate the versatility, bursting pressure, thermal
spread, and dissection time of the TB compared with

commercially available devices: Harmonic ACE (HA)
(Ethicon Endo-Surgery, USA), LigaSure V (LIG)
(Covidien, USA), and EnSeal (Ethicon).

Methods: An acute study was done with 10 female
Yorkshire pigs (weighing 30-35 kg). Samples 2 cm
long of small (2—3 mm)-, medium (4—5 mm)-, and
large (6—7 mm)-diameter vessels were created. One
end of the sample was sent for histological
evaluation, and the other was used for burst pressure
testing in a blinded fashion. Versatility was defined as
the performance of the surgical instrument based on
the following five variables, using a score from 1 to 5
(1 = worst, 5 = best), adjusted by coefficient of
variable importance with weighted distribution:
hemostasis, 0.275; histologic sealing, 0.275; cutting,
0.2; dissection, 0.15; and tissue manipulation, 0.1.
There were 80 trials per vessel group and 60 trials
per instrument group, giving a total of 240 samples.

Results: Versatility score was higher (P <.01) and
dissection time was shorter (P < .01) using TB
compared with the other three devices. Bursting
pressure was similar among TB and the other three
instruments. Thermal spread at surgery was similar
between TB and HA (P = .4167), TB and EnSeal

(P =.6817), and TB and LIG (P = .8254). Difference
in thermal spread was noted between EnSeal and HA
(P =.0087) and HA and LIG (P = .0167).

Conclusion: TB has a higher versatility
compared with the other instruments tested with
faster dissection speed, similar bursting pressure,
and acceptable thermal spread. This new energy
device is an appealing, safe alternative for
cutting, coagulation, and tissue dissection during
surgery and should decrease time and increase
versatility during surgical procedures.
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4

A randomized study comparing the use of
Thunderbeat technology vs. standard
electrosurgery during laparoscopic radical
hysterectomy and pelvic lymphadenectomy for
gynecological cancer

A. Fagotti, G. Vizzielli, F. Fanfani, V. Gallotta, C.
Rossitto, B. Costantini, S. Gueli-Alletti, N. Avenia, R.
lodice, G. Scambia

J Minim Invasive Gynecol. 2014 May-Jun;21(3):447-53

Study objective: To compare the use of
Thunderbeat (TB) with standard electrosurgery
(SES), during laparoscopic radical hysterectomy and
pelvic lymphadenectomy for gynecological tumors,
with respect to operative time

Design: Evidence obtained from a properly
designed, randomized, controlled trial.

Design: classification: Canadian Task Force
classification |

Setting: Gynecologic Oncology Unit of the Catholic
University of the Sacred Heart in Rome

Patients: Fifty patients with early stage cervical
cancer (FIGO stages IA2-1B1-11A<2cm), locally

advanced cervical cancer (FIGO stages IB2-
[1A>2cm-11B) submitted to neo-adjuvant treatment
(chemotherapy or radio-chemotherapy) showing a
complete/partial clinical response and early stage
endometrioid endometrial (FIGO stages IB-Il) were
randomly assigned to undergo TB (arm A) and
SES (arm B)

Intervention: Laparoscopic radical hysterectomies
with bilateral pelvic lymphadenectomy, with an
easily reproducible technique were performed.

Measurements and main results: Fifty patients
were available for the analysis, with 25 women
randomly assigned to TB (arm A) and 25 to SES
(arm B). The median operative time was 85 min vs.
115 min for TB and SES, respectively (p=0.001). At
multivariate analysis, endometrial cancer
(p=0.0001) and TB (p=0.001) were independently
associated with less operating time. No differences
in terms of peri-operative outcomes and post-
operative complications were observed in both
arms. Patients undergoing TB reported less
post-operative pain, both at rest and after Valsalva’
maneuver (p=0.005 and p=0.008, respectively),
with less additional analgesics beside standard
therapy than in arm B (p=0.02)

Conclusion: TB is associated with shorter operative time and less post-operative pain than

standard technique (SES) in patients with uterine cancer.

12

OueHKa TEXHUYECKUX XapaKTepUCTUK
nHctpymeHta THUNDERBEAT
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OueHKa TEXHUYECKUX XapaKTEPUCTUK MHCTPYMEHTA
THUNDERBEAT: nogpobHbln goknag

1

KauecTBO cBapuBaHusa cocyaoB nictpymeHtom THUNDERBEAT no cpaBHeHuto ¢ LigaSure V u EnSeal

Olympus Medical Systems Corporation, Tokno, Hosi6pb 2012 T.

Lenb. Llenbto nccnegoBaHma aensanach oLeHka Ka4yecTBa CBapuBaHus cocynos (}J,aBJ'IEHVIe pas3pbiBa 1 CKOPOCTb CBapI/IBaHVIFl)

nHctpymeHtom THUNDERBEAT no cpaBHeHMIO C CyLLEeCTBYIOLWMMMU Ha pbiHKe ycTponcteamm (LigaSure V n EnSeal).

MeTopabl. VicnbiTaHns cBapMBaHUs COCy0B MPOBOAMIOCH Ha COHHbIX apTepusix, MOYEYHbIX apTepusix U cenes3eHoYHbIX
apTepusix, BblAENEHHbIX U3 MOAENN CBUHbW. B rpynny KpoBEHOCHbLIX COCYZI0B Marnoro kannbpa sownu nobble
KPOBEHOCHbIE cocyabl AnameTpoM He 6ornee 2,0 MM, cocygammn cpegHero kanmbpa o6o3Haumnm nobbie KPOBEHOCHbIE
cocyabl agnameTtpom ot 2,0 o 4,0 mm, a kpynHbiMu — oT 4,0 go 7,0 mm. Kaxgoe ycTpoicTBo ObINo NpMMeEHEHO ANS
cBapuBaHusi He MeHee 30 COCYAOB B Kaxaol pa3amepHoi kateropun. Kaxablil cocyn 3axBaTbiBancs Kaxabim
npoBepsieMbIM YCTPONCTBOM B TOYKE CBapuBaHus. PernctpupoBanock Bpemsi, noTpeboBaBLLIEECs Ha CBapMBaHue unm
cBapuvBaHue u paspesaHue kaxaoro cocyaa. locne cBapvBaHus cocyaa ¢ Nomollblo MaHOMeTpa U3Mepsnn 1

perucTpupoBanu AaerneHve paspbisa.

PesynbTaThl
CkopocTb CBapMBaHUA CcOCyaoOB
WHCTpyMeHTbI Cocyabl Manoro Cocyabl cpeaHero KpynHble cocyabl Bce cocyabl
kanubpa kanubpa
THUNDERBEAT CpegnHee Bpems ceapuBaHus 2,48 + 0,84 2,18 £ 0,34 2,62 £ 0,92 2,43 +£0,76
(pexum Seal & Cut) (B cekyHaax)
LigaSure V CpepnHee Bpemsi ceapuBanus 3,15 + 0,34 3,24 £ 0,33 3,34 £ 0,28 3,24 £ 0,32
(B cekyHaax)
Enseal CpegHee Bpemsi cBapuBanus 4,25 + 0,38 6,22 £ 0,34 6,39 £ 0,48 5,62+ 1,05

(B cekyHaax)

CpenHee BpeMsi cBapuBaHuA cocynos
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T
m 3
=
o —
) 2
o
= I
g 1
(]
o 0 —
o Cocyabl manoro Cocyabl cpegHero KpynHble cocyabl Bce cocyabl
kanubpa kanubpa
. THUNDERBEAT (pexum Seal & Cut) Ligasure V EnSeal
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[aBneHue pa3pbiBa cocyaa (MM pT. CT.)

NHCTpyMeHThI Manbin CpenHum KpynHbin Bce cocynbl
THUNDERBEAT Pasmep BbIGOpKM 31 30 35 96
(pexxum Seal & Cut)
CpepHee faBneHue paspbiBa 1848 + 567 2150 + 730 1364 + 733 1766 + 751
[nanasoH 3Ha4YeHun faBneHus paspbiBa 929-3507 1052-3349 282-2822 282-3507
LigaSure V Pasmep BbIGOpKM 30 30 35 95
CpepnHee gaBneHue paspbiBa 1073 + 364 945 + 373 869 + 366 958 + 373
[nanasoH 3HayeHun faBneHusa paspbiBa 344-1944 378-2202 360-1902 344-2202
EnSeal Pasmep BbIGopku 30 31 34 95
CpepnHee paBneHue paspbiBa 623 + 276 1074 + 469 891 + 355 866 + 414
[unanasoH 3Ha4YeHUIn faBneHus paspbiBa 213-1306 290-2175 327-1843 213-2175

CpeaHee naBneHue paspbiBa cocyaa
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©
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O I
Cocyabl manoro Cocyabl cpegHero KpynHble cocyapbl Bce cocyabl
kanubpa kanunbpa
. THUNDERBEAT (pexum Seal & Cut) Ligasure V EnSeal

BbiBogbl. NpumeHeHne THUNDERBEAT o6ecneuunno 6onee Bbicokoe cpefHee AaBreHne pa3pbiBa, Yem LigaSure
V unn EnSeal, Ha Bcex npoBepeHHbIX kKanmbpax cocynos. Kpome Toro, ana THUNDERBEAT 6bina
3aperucTpvpoBaHa 6onee BbiCOKasi CpeHsSsi CKOPOCTb CBapMBaHWA Mo cpaBHeHuto ¢ LigaSure V unn EnSeal Ha
BCEX NPOBEPEHHbIX kannbpax cocynoB. BepoATHOCTb AOCTMXEHMSA faBreHus pa3pbiBa 6onee 360 MM pT. CT. C
nomolbto nHctpymeHta THUNDERBEAT B pexunme Seal & Cut (CBapka u pe3aHue) coctasuna 96,9 %. Ans
LigaSure V ata BeposaATHOCTb cocTaBuna 94,5 %. EnSeal npogemMoHCcTprpoBan BEPOATHOCTb JOCTUXEHUSA AaBEHNS
pa3pbiBa 6onee 360 mm pT. CT. paBHYyt 88,9 %. XapakTepucTK/ CBapMBaHUsa COCyAOB AnaMeTpoM 4O 7 MM
BkNtounTensHo nHctpymeHTom THUNDERBEAT akBMBaneHTHbl TakoBbIM A8 MHCTpyMeHToB LigaSure V n EnSeal.
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OueHKa TEXHUYECKUX XapaKTEPUCTUK NMHCTPYMEHTA
THUNDERBEAT: nogpobHbin goknaa

2

CkopocTb pe3aHusa TkaHm THUNDERBEAT n SONICBEAT no cpaBHeHuto ¢ LigaSure V, Harmonic ACE n EnSeal

Olympus Medical Systems Corporation, Tokno, Hosi6pb 2012 T.

Uenb. Lenbto gaHHOro nccnegoBaHns ABNSNOCH CPaBHEHWE CKOPOCTU pas3pe3aHuns TKaHW MHCTPyMeHTamm
THUNDERBEAT 1 SONICBEAT no cpaBHEHMIO C CYLLECTBYOLWMMN Ha PbIHKE YCTPOWCTBaMN C NPUMEHEHNEM

06LIENPUHATON MOAENN CBUHOMN TKaHMW.

MeToabl. [poBepka CKOPOCTU pas3pe3aHusi TKaHW BbIMOSHSAMNACH C MPUMEHEHUEM CBUHON Bpbixerku. [ns nonyyeHus
HaAeXHbIX AaHHbIX UCMNbITaHUA paboTa ¢ TKaHbl NpoBoAUNachk TakuMm o6pasom, YTobbl MakcMmanbHO 6rIM3KO BOCMPOU3BECTH
ycrnoBwus in vivo. Y4acTku TKaHu 0TBMpanuck criyyaiHbiMm o6pasoM, perucTpupoBanock Bpemsi, noTpebosaslueecs Ans

paspesaHud yyacTka bpbbkeeyHon TkaHm 5 cM. [Inga kaxaoro yctponcTsa pa3mep Boibopkn coctaBun 30 eamHuu,.

PesynbTaThl
THUNDERBEAT Pa3amep BbiGopku 30
(Pexum Seal & Cut)
CpefHAsA CKOpOCTb pa3pe3aHnsi B CeKyHAaax 10,7 + 4,50
SONICBEAT Pa3smep BbiGopku 30
CpefHAs CKOpOCTb pa3pe3aHnsi B CeKyHaax 13,2+ 4,18
LigaSure V Pa3amep BbiGopku 30
CpepnHsas ckopocTb pa3pe3aHusi B cekyHaax 26,9 + 8,00
Harmonic ACE Pa3amep BbiGopku 30
CpefHAsa cKOpOoCTb pa3pes3aHnsi B CeKyHaax 18,8 + 3,80
EnSeal Pa3wmep BbiGopku 30
CpefHsas CKOpOoCTb pa3pe3aHusi B cekyHaax 21,6 £ 10,08

CpeaHee BpeMs pa3pe3aHus 6pbikenkun (y4acToOK Opbikee4yHOM TKaHU 5 cm, n=30)

30 THUNDERBEAT
. (pexum Seal & Cut)
X 25 —
=
SONICBEAT
;., 20 ] —
o
; 15 — 1 —— Harmonic ACE
x 10 — — — |
=
8 EnSeal
m 5 ] ] ] —
Ligasure V
0

MpoBepeHHOE yCTPONCTBO
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BbiBoa. CpeaHAs npofgomkmTenbHoCTb pe3anns nHietpymeHtom THUNDERBEAT coctaBnsana 10,7 cekyHabl (Ha 68 %
6bicTpee, yem Harmonic ACE, Ha 102 % 6bicTpee, yem EnSeal, n Ha 151 % GbicTpee, yem LigaSure V). THUNDERBEAT
nokasan 3Ha4mmo (p <0,05) GonbLuyo CKOPOCTb pa3pesaHus 6pbixenkn no cpaBHeHuto ¢ LigaSure V, Harmonic ACE u
EnSeal. CpeagHasa npogomxutensHocTb pedanusa nictpymeHtom SONICBEAT coctasuna 13,2 cekyHabl (Ha 42 %
6bicTpee, yem Harmonic ACE, Ha 64 % 6bicTpee, yem EnSeal, n Ha 104 % 6bicTpee, yem LigaSure V). SONICBEAT

nokasan 3Hauunmo (p <0,05) 6onbLuyo CKOPOCTb pa3pe3aHunsa GpbixXenkn No cpaBHeHuto ¢ LigaSure V.
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OueHKa TEXHUYECKUX XapaKTEPUCTUK MHCTPYMEHTA
THUNDERBEAT: nogpobHbln goknaa

3

O6pasoBaHue aapo3ons npu ucnonbsosaHmn nHctpymeHtoB THUNDERBEAT n SONICBEAT no cpaBHeHMIO C
Harmonic ACE
Olympus Medical Systems Corporation, Tokno, Hosib6pb 2012 T.

Llenb. Vicnonb3oBaHne ynbTpa3ByKOBOro XUPYPrnuyeCckoro MHCTPYMEHTa Npu BHYTPUOPIOLLHbBIX XUPYPruyeCKmX
BMellaTenbLCTBax BeAeT kK 06pa3oBaHnio aspo30ssa B CBA3U C KaBUTaLMEN, BbI3biIBAEMOW yrbTpa3ByKoBOW BUGpaLmei
30HAa. A3po3ornb 3anonHsaeT OpLIHY NONOCTb, NPUBOAS K HEYETKOMY SHAOCKONUYeckoMy 0630py 1 3aTpyaHNAsN
paboTy onepaTtopa. YToObl CHM3UTL KaBuTaumto, komnaHus OLYMPUS paspa6boTtana nHctpymeHtol THUNDERBEAT u
SONICBEAT c 3anaTeHTOBaHHOW KOHCTpYKUMen 6paHwen. B gaHHoM coobLeHMm paccmaTpuBaeTcs CNOCOBHOCTb
obpasoBaHus asposonga npu ncnonb3oBaHum yctporicte THUNDERBEAT n SONICBEAT B cpaBHeHUM C
CYLLECTBYHLINM Ha pbIHKE YNbTPa3ByKOBbIM XUPYypPruieckum nHctpymeHtom Harmonic ACE.

MeToabl. I3BECTHO, UYTO paspe3aHne XXNUPOBOW TKaHM C NOMOLLbIO YNbTPA3BYKOBOIrO XMPYPruyeckoro MHCTpyMeHTa
NPUBOAMT K pa3bpbI3rMBaHnio MeNKNX Kanenb Xupa, NpuBoasLeMy K pacnpocTpaHeHno asapo30/s B OproLHOwn
nonoctun. ns oTpaxeHuns Hanbonee HebnaronpusTHOro cueHapus o6pasoBaHns a3po3051s B Ka4eCTBE MOAENbHOWN
TKaHW ANs AaHHOro UccrenoBaHus Obina BoibpaHa XupoBas TkaHb CBUHbU. KonnyecTBEHHOE N3MepeHne YpoBHS
obpa3zoBaHUsA adapo301s BbIMOMHANOCH C MOMOLLLIO Npubopa oueHKU coaepxaHus aapo3ons. B nucnonsayemoi
MoOenu Konn4ecTBo 06pa3oBaHHOro aspo30ss NPSIMO NPONOPLMOHANBHO CTeNeHn ocnabneHnsa nHpakpacHoro
na3ny4yeHuns. TkaHb ANs NPOBEpKM 3axBaTbiBanacb CpeHen YacTbio yNbTPa3ByKOBOro 30H4a KaX4oro yCTponcTBa.
Kaxxgoe ycTponcTBO NpMBOAMMOCH B AEUCTBME U HE BbIKIYaNoch 40 NOMHOro OTAEeNeHus TkaHu. Pernctpuposancs
MaKcrMManbHbIN YypoBeHb 06pa3oBaHMs aspo30isa U ypoBeHb 06pa3oBaHMsa aspo30ns no npowecteumn 15 cekyHa.
Mocne kaxxaon NpoBepKM BbIMOMNHANACh O4YMCTKA BHYTPEHHEN NOBEPXHOCTY Npubopa ANs OUEeHKU coaepxaHus
aspo3sonsd. Habopbl AaHHbIX OpMMPOBANMCh Ha OCHOBE AECATU UCMbITAHUIA KaXXA0ro ycTponcTea. [inga kaxaoro
ycTponcTBa doopMupoBanu Tpu Habopa faHHbIX, TakuM 06pas3oM kaxaoe ycTponcTBo ncnbiTbiBanu 30 pas.

Pe3ynbTaTthl

OueHka codepxaHu,q aspo3orsid rnpu makcumasibHOM ypogHe ocnabneHus ceema

MornoweHune npoHukatouwero NK-ceeta (%)

UcnbiTaHue 1 UcnbiTaHue 2 UcnbiTaHue 3 CpeaHee
{pig(:zEszZFgTCut) Pa3amep BbIGopku 10 10 10 H/n
CpepnHee nornowexHvne 0,96 + 0,60 0,77 £ 0,24 0,42 + 0,26 0,72 + 0,45
SONICBEAT Pa3amep BbIGopku 10 10 10 H/n
CpepnHee nornowexHve 0,70 + 0,30 1,00 + 0,58 0,90 £ 0,78 0,87 £ 0,61
Harmonic ACE Pa3amep BbIGopku 10 10 10 H/n
CpepHee ocnabneHve 5,54 + 1,84 5,89+ 2,52 7,01 +£2,67 6,15+ 2,49
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OueHka codepxxaHusi aapo3osis yepes 15 cekyHO nocre Hayana nodayu aHepauu

MornoweHue npoHukatwero UK-ceeta (%)

UcnbiTaHue 1 UcnbiTaHue 2 UcnbiTaHue 3 CpeaHee

THUNDERBEAT Paamep BLIGOPKM 10 10 10 H/n
(pexxum Seal & Cut)

CpegaHee nornoweHne 0,33 £ 0,21 0,23+0,18 0,16 £ 0,20 0,24 £ 0,21
SONICBEAT Paamep BLIGOPKM 10 10 10 H/n

CpegaHee nornoweHne 0,31 +0,14 0,23 £ 0,22 0,21 +£0,15 0,25 +0,18
Harmonic ACE Paamep BLIGOPKM 10 10 10 H/n

CpeaHee nornoieHne 2,69 £ 0,67 3,22 £ 1,44 3,88 £ 1,86 3,26 £ 1,52

OueHka codepxaHusi aspo30sis

Ocnabnenue UK-nsanyvyenuns

THUNDERBEAT
7 (pexum Seal & Cut)
6 SONICBEAT
<
s Harmonic ACE
= 5
=
T
g
o 4
>
[=
a
= &
o
I
[}
C 2 —
[}
—
(@]
1 .
0 J I

MakcvManbHbIN ypoBEHb Yepes 15 cekyHa
ocnabneHus ceeTa

BeiBoa. Npu ncnonssosaHum nHctpymeHta THUNDERBEAT o6pa3oBaHne aspo3ons 661510 3Ha4MMO HUXKE MO CPaBHEHUIO
¢ Harmonic ACE (p <0,001). NMpu ncnonb3osaHum nictpymeHta SONICBEAT obpa3oBaHue aapo3ons Takxe Obio 3Ha4nMo
Huxe no cpaBHeHuto ¢ Harmonic ACE (p <0,001). Npu pabote c THUNDERBEAT n SONICBEAT nanapockonuyeckoe
n3obpaxeHne BO BpeMs anccekuun 6bino 6onee yetkmm, yem npu pabote ¢ Harmonic ACE. MHcTpymeHT Harmonic
ACE obpasyeT npubnuanTtenbHo B ceMb pa3 6onblue aspo3ons, yem nHctpymeHtel THUNDERBEAT n SONICBEAT.
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OueHKa TEXHUYECKUX XapaKTEPUCTUK MHCTPYMEHTA
THUNDERBEAT: nogpobHbin goknag

4

KauecTtBo auccekuum nHctpymeditamm THUNDERBEAT n SONICBEAT no cpaBHeHuto ¢ LigaSure V, Harmonic
ACE u EnSeal

Olympus Medical Systems Corporation, Tokno, Hos6pb 2012 T.

Llenb. Yny4yweHHoe Ka4eCcTBO ANCCEKLNN C MOMOLLBIO XUPYPIrMYECKNX SHEPTETUYECKMNX YCTPONCTB MOXET
cnoco6cTBOBaTb COKpaLLEHMO BPEMEHUW UCMONb30BaHUSA UHCTPYMEHTA, YNCa CMEHbl MHCTPYMEHTOB U NEPEPLIBOB B
X0[€e XUPYpPruvyeckom npouenypbl, a Takxe obLien SKOHOMUM BPEMEHM NepcoHana onepaunoHHon. Llenbto gaHHoro
nccnefoBaHuA 9BNANOCh CpaBHeHWe kavecTBa anccekumn nHetpymeHtamm THUNDERBEAT n SONICBEAT no

CpaBHEHUIO C CYLLECTBYHOLNMUN HA pbiHKe ycTporicTBamu (LigaSure V, Harmonic ACE® n EnSeal).

MeToabl. KayecTBO Anccekunn oLeHMBanock ¢ y4eToM psga akTopoB, BKIOYAs CUMly 3axBaTta Y KOHLEBOM YacTu,
TOMLWMHY KOHLEBOW YyacTun n cuny guccekumn. Cuna saxesarta onpegensnacb ¢ MCNONb30BaHMeM Gymaru,
YyBCTBUTENbLHOM K AaBNeHUo Ha paccTodHumM 1 MM 1 3 MM OT KoHua 6paHwwmn. TonwmHa KOHLEBOM YacTu oLeHnBanach
nyTem naMepeHus 6paHLn Kaxx4oro MHCTPYMeHTa B KOHLEBOWN YacTu 1 Ha 3 MM npokcumanbHee. Cuna guccekumm
nsamepsinacb nyTeM NpUoXeHUs Cunbl C N3BeCTHbIMU 3HavyeHusamu (5 H, 10 H n 15 H) k pykoaTke Kaxxaoro ycTponcTaa

N N3MepeHunsa Cuiibl OTKPbITUA B TOYKE Ha 3 MM NnpoOKCuMalibHee KOHUa 6paHUJVI.

PesynbTaThl

Cuna 3axeama y KOHyesoul Yyacmu

Cuna 3axBaTa Yy KOHLEBOW 4YacTu
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. THUNDERBEAT (pexum Seal & Cut) SONICBEAT Harmonic ACE EnSeal Ligasure V
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TonuwuHa KoHuesoul Yyacmu

U3mepeHune KOHLEeBOW YacTu dHepreTn4yeckoro YCTpOVICTBa

4,5
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N
\
\
\
\
\
\

0,5 B B | B B | —

KoHew 6paHLwm 3 MM OT KOHUa

. THUNDERBEAT (pexum Seal & Cut) SONICBEAT Harmonic ACE EnSeal Ligasure V

Cuna omkpbimusi bpaHwu (cuna duccekyuu)

Cuna guccekuum

14 THUNDERBEAT
(pexum Seal & Cut)

12

SONICBEAT
10
8 / Harmonic ACE

Cwvna oTkpbITua 6paHwm (H)

6 [ EnSeal

4 Ligasure V
2

g 5 10 15

Cuna oTkpbITUA pykosaTkn (H)

BeiBopa. VicnbitaHne nokasano, 4to nHctpymeHTol THUNDERBEAT 1 SONICBEAT obnagatot 6onbLuen cunow 3axasarta
Y KOHLIEeBOW 4acTu, 6ornee TOHKUMW KOHLIEBBIMUM YacTAMM 1 BonbLUEen CUMOoW OTKPbITUSA BpaHLUEen, YeM CyLLeCcTBYOLLNE
Ha pbiHKe ycTpowncTBa. MIHcTpymeHTsl THUNDERBEAT 1 SONICBEAT geMoHCTpUpyoT NpeBocxoasLiee KayecTBo
OUCCEeKLNN MO CPaBHEHUIO C CYLLEeCTBYOLUMY Ha pblHKe ycTponcTtBamu (LigaSure v, Harmonic ACE u EnSeal).
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Since the introduction of energy-based devices into
the surgeon’s armamentarium, manufacturers have
sought to improve device function and versatility in
order to provide surgeons with tools that are effective
at both cutting and coagulating tissue.! As new
models are introduced, manufacturers have added
features to advance he use and efficacy of
energybased devices, and not only in their cutting
ability. Sealing vessels and providing effective
hemostasis, which can be difficult to achieve with
methods that solely rely on compression (eg, sutures,
clips, and staples), also have improved with each new
generation of devices. Although these devices have
been developed over time to hone their ability to seal
vessels and dissect tissue — as well as provide ease
of use and multifunctionality — no device has been
able to offer complete efficacy without some risk.

Bipolar devices offer advantages over monopolar
instruments in terms of safety and precision as they
pass current only between electrodes placed closely
together and better control the dispersed current.!
However, bipolar devices that cut in addition to
cauterizing usually rely on the addition of a mechanical
blade activated independent of cauterizing. Ultrasonic
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Figure 1: Tissue cutting speed
(50 mm porcine mesentery)

THUNDERBEAT - 10.7 sec

Harmonic Ace 18.8 sec
EnSeal

21.6 sec
LigaSure V

26.9 sec

0 5 10 15 20 25 30

Average Cutting Time, sec

Harmonic Ace and EnSeal are trademarks of Ethicon Endo-Surgery, Inc.
LigaSure V is a trademark of a Covidien company.
From reference 6.

energy, which emerged in the 1980s as an alternative
to mono- and bipolar devices, relies on friction, rather
than radiofrequency energy, to effectively desiccate
tissue. Although the risk for electricity to spread
through the patient’s body is avoided, ultrasonic
devices have been known to reach maximum
temperatures of approximately 200 °C or even higher
at the jaws (eg, after activation for 10 seconds).??

The THUNDERBEAT Platform: Fully Integrated
Bipolar and Ultrasonic Technology

Energy-based vessel-sealing devices have provided
surgeons with increasingly sophisticated options, but
only the Olympus THUNDERBEAT combines both
bipolar and ultrasonic technology in a single
multifunctional instrument. Surgeons have found
THUNDERBEAT capable of sealing vessels up to
and including 7 mm in diameter while also providing
fastest-in-class cutting speed.* THUNDERBEAT's
fine jaw design provides precise dissection and
forceful grasping, while its always available bipolar
energy ensures hemostasis without the need to cut.
The 5-mm diameter device can serve surgeons
performing open or laparoscopic cases in a variety of
disciplines, including general, urologic, gynecologic,
bariatric, thoracic, and reconstructive surgery.

Considering Energy-Based Devices

Kevin Tri Nguyen, MD, PhD, assistant professor of
surgery in the Division of Hepatopancreatobiliary
Surgery and Advanced Gastrointestinal Surgery at
the University of Michigan Health Systems in Ann
Arbor, experienced both the benefits and drawbacks
of competing devices before he began using
THUNDERBEAT. “The Harmonic ACE is fast, but |
was not comfortable with its ability to adequately seal
vessels,” he said. “The LigaSure provided me comfort
that it was sealing vessels appropriately, but it was
too slow. After I'd seal, | would have to press the cut
button multiple times, and even then it didn’t cut
completely. So when | was introduced to
THUNDERBEAT, | liked that it combined the sealing
capability of the LigaSure and the quick-cutting ability
of the Harmonic ACE all in one.”

Dr. Nguyen performs approximately 200 major
procedures per year and uses THUNDERBEAT
exclusively in all his cases that require an energy-

based device. “I've now replaced the LigaSure with
THUNDERBEAT for all my procedures. | use it for all
my pancreas and liver cases, to mobilize the
stomach and the colon or divide the pancreas or liver
— all my procedures. It’s helped move the cases
along, and since | started using it I've been really
happy with it.” The surgical armamentarium of
Jeffrey W. Milsom, MD, chief of colon and rectal
surgery and professor of surgery at NewYork-
Presbyterian Hospital/Weill Cornell Medical College
in New York City, has included various energy-based
devices over the past 25 years.

Figure 2: Vessel (<2 to 7 mm) sealing average
burst pressure
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LigaSure V is a trademark of a Covidien company.
ENSEAL is a trademark of Ethicon Endo-Surgery, Inc.
Adapted from reference 7.

“Monopolar energy, especially in minimally invasive
surgery, carries the risk for arcing and for injury by
the electrical current straight from the tip. It provides
no compression, can result in a build-up of carbon
material, and there are a lot of charring issues. It’s
less precise than other forms of energy and doesn’t
work on all types of tissues equally,” he said. “Bipolar
energy requires more specialized equipment and
many physicians are not familiar with how to use it.
But | think bipolar devices have fewer limitations than
monopolar, in general.

25



OnbIT paboTbl ¢ MHOrodyHKLMOHanbHbIM ycTponcteom THUNDERBEAT

“Ultrasonic energy has the limitation of becoming
hot, and it puts off a lot of vapor and mist, which
clouds the operative field sometimes. Also, with
traditional ultrasonic devices, you are not able to
close off major blood vessels compared with
bipolar,” Dr. Milsom said. “The THUNDERBEAT
represents the latest development of energy use in
surgery and it will allowsurgeons to be much more
efficient in their procedures.”

THUNDERBEAT Technology and the
Benefits of Versatility

Cutting Speed

The area in which THUNDERBEAT offers perhaps
its greatest advantage over competing devices is in
terms of speed, without sacrificing any vessel-
sealing security. Douglas Olsen, MD, FACS,
associate clinical professor of surgery at Vanderbilt
University in Nashville, Tennessee, has used
THUNDERBEAT for bariatric procedures—mostly
sleeve gastrectomy, Rouxen-Y gastric bypass, and
duodenal switch—and said that he was instrumental
in bringing THUNDERBEAT to his institution. “When
| first began performing bariatric surgery, | used
Harmonic technology and then | used a variety of
bipolar devices before finally settling on LigaSure,
which I've used over the past couple of years,” he
said, “But when Olympus began working on
THUNDERBEAT, | was very interested.”

Comparing the THUNDERBEAT with its competitors,
Dr. Olsen added, “where the THUNDERBEAT wins
is as the fastest in class in cutting speed. It beats
the rest of them hands down.” Even when the speed
of a Harmonic device is optimal, that device
sacrifices another element crucial to surgery: “Most
surgeons use the fast mode on the Harmonic. They
can get through tissues pretty quickly, but the
device’s seal ability falls off tremendously,” he said.
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In a study by Seehofer et al, THUNDERBEAT
surpassed the Harmonic ACE and LigaSure V in
terms of cutting and sealing speed.’ These
researchers also concluded that THUNDERBEAT has
the potential to deliver sealing at a speed exceeding
that of a solely ultrasonic device.® On 5-cm porcine
mesentery, THUNDERBEAT has been shown to be
76% faster than the Harmonic ACE, 102% faster than
ENSEAL, and 151% faster than the LigaSure V, which
was a significant improvement in speed over all 3
devices (Figure 1).6 Additionally, a study conducted by
Milsom et al reported that THUNDERBEAT has a
higher versatility compared with other energy
instruments with faster dissection speed and
acceptable thermal spread.”

When using THUNDERBEAT during major colorectal
procedures, Dr. Milsom said the device speeds up
procedures via its multifunctionality, ability to
independently seal and divide vessels, and its
capacity to be used as a dissector and grasper. “It’s
versatile. You can use one instrument for all the tissue
dissection you need to do within the abdomen,” he
said. “First of all, it lets you use fewer instruments. You
can use it for virtually all applications. It gives you the
ability to do some very fine dissection compared with
other instruments. You can use the grasping function
to pick up tissue, which you can'’t really do with other
instruments. As with all ultrasonic devices, you do
have to be careful — it can get hot so you may have to
modify things to make sure you don’t touch any
neighboring tissues within the first few seconds after
using it.”

In addition to reducing the need to exchange
instruments, Dr. Milsom finds that THUNDERBEAT
allows him to cut and seal various tissues quickly and
easily. “I think it will allow [a surgeon] to move along
more quickly and efficiently, and in tight spaces like

the pelvis, it will allow you to dissect with a lot of
precision,” he said. This greater potential for speed
benefits everyone, Dr. Milsom noted. “For a 2-hour
procedure, this may save you 10 or 15 minutes, which
is really quite significant. The patient has shorter
anesthesia and the health care team gets through the
procedure more quickly.” Overall, longer surgical times
often are associated with increased rate of
complications, whereas shorter operating times are
associated with better patient outcomes.® Michael J.
Fahey, MD, a general, vascular, thoracic, and trauma
surgeon in Yuba City, California, performs a wide
variety of noncardiac chest, general surgical, and
hernia procedures every year. He has worked with
every generation of ultrasonic and bipolar device in
both open and laparoscopic procedures. “Probably the
biggest limitation with the LigaSure™ [device] is that
it’s a little slow to work, a little unpredictable in
maintaining a seal on a 7-mm vessel, and there’s a fair
amount of charring and instrument jaw cleaning that
goes on in some cases. Sometimes, the blade is

either not as reproducibly sharp as it should be or it
dulls quickly,” he said. “The precision of the
Harmonic® [device] is nice, and it can be used in
areas where a stapling device has left staples, which
you can’t do with the LigaSure™. But its secondary
use as a grasper is not very good; things slip through
its jaws more easily than they do with the LigaSure™.”

Thus, the drawbacks of using those instruments can
lengthen the duration of a procedure. “If you have to
go back and control bleeding that should have been
controlled the first time from the device you're using,
whether it’s an energy device or a stapler, that’s a big
increase in time,” Dr. Fahey explained. “Also, if you're
using a bipolar or ultrasonic device, you have to wait
for the tissue to be functionally desiccated. These are
5-mm devices; if you need to divide 10 inches or 20
cm of tissue, there’s a true wait time for each opening
and closing of the jaws. If you can turn to a device in
which each division is faster and more hemostatic,
you'll have a smoother case, rather than constantly

Figure 4: Distal Grasping Force
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having to backtrack to control bleeding or waiting (for
an instrument to perform) before moving forward to
your next step.”

THUNDERBEAT seems to have resolved these time-
consuming problems, Dr. Fahey explained. “Overall, it’s
faster and more accurate. As you move through the
case, it saves you time without the risk for increased
bleeding. Usually | was pushing the other technologies
to move a little faster, or having to wait on them,” he
said. “Also, the jaws of THUNDERBEAT have fairly
good grasping capability, the clarity of the division of
tissue is good, and the jaws require minimal cleaning.”

Reliable Vessel Sealing

The same integration of ultrasonic and bipolar energy
that makes THUNDERBEAT fast also enhances its
reliability in sealing vessels up to and including 7 mm
in diameter,* making it equivalent in sealing capacity
to the leading pure bipolar devices (Figure 2).”

In the comparison of THUNDERBEAT to Harmonic
ACE and LigaSure V by Seehofer et al, researchers
found that all 3 instruments were capable of safely
dividing vessels up to 4 mm in size, but the burst
pressure of larger vessels, 5 to 7 mm, was
significantly higher (734+64 mm Hg) in those sealed
with THUNDERBEAT than in those sealed with the
Harmonic ACE (45350 mm Hg).5

“Speed and the dependability of the seal are
important factors,” Dr. Olsen said. “From a surgeon’s
standpoint, THUNDERBEAT’s speed is certainly nice.
When I'm doing something like a sleeve gastrectomy,
taking down the greater curvature of the stomach and
| have multiple vascular pedicles to divide, | want to
be able to move through that quickly and know with
confidence that | have the vessels sealed.” In bariatric
surgery, Dr. Olsen often encounters mixed tissues,
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such as pedicle or adipose tissue, all with vessels
throughout. He found both Harmonic and LigaSure
devices good at sealing some, but not all, types of
tissues. “Harmonic is very good at sealing larger
vessels, but is not good at sealing the little capillaries
in the adipose tissue; same with the LigaSure,” he
said. “| feel THUNDERBEAT gets better hemostasis
through those tissues completely.”

In Seal mode, THUNDERBEAT uses only advanced
bipolar energy for vessel sealing and tissue
coagulation, a feature that other ultrasonic devices
cannot provide. Dr. Fahey noted that hemostasis
provided by THUNDERBEAT was superior to the
sealing capabilities of competing devices. “We always
test (new) devices on the open mesentery of colon in
the open portions of cases before we start trusting
them in closed, laparoscopic procedures, and the
ability of the THUNDERBEAT to divide sigmoid colon
or rectal lateral stocks was much more efficacious in
terms of hemostasis than the 2 competitors,” he said.
“The larger vessels seemed to be controlled.
THUNDERBEAT still runs into the same limitations all
devices have in people with atherosclerotic arteries,
where they don’'t work best. But because it features
an ultrasonic side, you can use it around staples,
whereas with LigaSure, you would have to change
modalities to monopolar devices or clips.”

Dr. Fahey advises that surgeons spend some time
becoming familiar with the instrument. “You have to
play with it, be appropriately instructed, and take
some time with your first few cases so that you
appreciate the range of settings that are available
on THUNDERBEAT,” Dr. Fahey said.

Also, his colleagues in gynecologic surgery who
perform laparoscopic hysterectomy — a procedure
historically associated with postoperative bleeding

Figure 5: NEW Handle
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— have migrated to THUNDERBEAT as their device of
choice for uterine vessel division. “Clearly the other
service lines have decided that between competing
technologies, this is the one that gives them the best
hemostasis,” Dr. Fahey said.

Dr. Nguyen added that THUNDERBEAT saves him time
in procedures. “There are certain parts of procedures
that just move a lot faster. For example, mobilizing the
greater curve of the stomach,” he said. Also, having
confidence that THUNDERBEAT provides a reliable
seal contributes to operative time savings. “There are a
lot of major blood vessels that | dissect around and
divide in my surgeries, and | feel comfortable sealing
and dividing with THUNDERBEAT,” Dr. Nguyen said. In
the past, when he wasn’t confident about the seal a
device provided, he would, “either clip or tie, which is
more time-consuming.”

Precise Dissection and Optimized Grasping

In addition to providing superior speed and equivalent

3axBara

hemostasis compared with its leading competitors,
THUNDERBEAT offers several other features that
make it a truly multifunctional instrument: a fine-tip
design, strong jaw-opening force, wide jaw-opening
aperture, high grasping force at the tip, and stability
of the jaw. All of these features are designed to ease
the surgeon’s ability to access and separate tissue
planes (Figure 3).

Employing an advanced “wiper jaw” mechanism,
THUNDERBEAT provides a high grasping force
throughout the length of the jaw, which creates the
potential for the device to be used as an alternative
to generic graspers (Figure 4).° THUNDERBEAT'’s
dissecting and grasping capabilities together may
result in a reduction of instruments used in the
operating room, which in turn may lead to shorter
procedure duration. When he was using LigaSure,
Dr. Olsen found the bulky jaw design to be a subpar
dissector, which he said often is the case with pure
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bipolar devices. “That meant that you'd often need to
use a second instrument to develop a tissue plane so
that you could bring your (bipolar) device in across that
tissue, close it, divide and seal,” he said. “So that
would slow down surgery because you would have to
stop and bring in a dissecting instrument to develop
that tissue plane.

“Harmonic and THUNDERBEAT, on the other hand,
have the ability to be excellent dissectors; the active
blade on THUNDERBEAT, which is the same as the
active blade on the Harmonic, is a long, thin rod, so
you can use it to tease into tissues, develop the tissue
plane, then close the instrument and fire it,” Dr. Olsen
added. Now that he uses THUNDERBEAT in his
procedures predominantly, Dr. Olsen said that he rarely
needs to employ other dissectors, and in most cases
does not need a curved dissector, which has
streamlined his operating efficiency. Dr. Milsom also
finds that using THUNDERBEAT allows him to cut
down on the number of additional instruments he might
use. “It gives you the ability to do some very fine
dissection compared with other instruments, and you
can use the grasping function to pick up tissue— with
other instruments you can’t really do that,” he said.

Dr. Fahey has found the integration of fine dissection
and reliable grasping to contribute to
THUNDERBEAT's ability to save surgical time and
reduce instrument use. “Olympus has listened, | think,
to surgical discussions that you don’t need just fine
dissection, but you also need to be able to grasp tissue
and hold it. Otherwise, you're having to add other ports
or other instruments—so the combination of fine
dissection and grasping has been a nice integration,”
Dr. Fahey said.

In the past, during complex paraesophageal or redo
antireflux procedures, Dr. Fahey found that he would
need to use 2 energy-based technologies to complete
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the surgery. “We'd use a Harmonic (device) for
dissection and a LigaSure (device) for vessel control.
Or, we’'d plan to staple everything else to save on
energy source in terms of cost,” he said. “But now in
those cases we tend to use only THUNDERBEAT. This
is probably why it is more reproducible to say it takes
only 20 minutes or less to take down the splenic flexure
of the colon, because we don'’t run into a vessel or
omental bleeding that is not controlled by the device.”

The THUNDERBEAT Platform

By integrating ultrasonic and bipolar energy into one
multifunctional device, THUNDERBEAT gives
surgeons the option of selecting the technology option
most appropriate to their specific procedural needs.
THUNDERBEAT also is compatible with the Olympus
Integrated OR System, is hand- and/or foot-switch
compatible, and features 3 handle designs (inline,
pistol, and the new front-actuated grip (Figure 5) and 4
working lengths (10, 20, 35, and 45 cm).%1°
Furthermore, the THUNDERBEAT Platform also is the
only surgical tissue management system that delivers
every common form of energy used in surgery today
(ie, monopolar, bipolar, ultrasonic, and advanced
bipolar) as well as the revolutionary combination of
advanced bipolar and ultrasonic energies. “For
institutions that are looking for a cost-efficient way to
add an entire energy platform, it makes a lot of sense,”
Dr. Olsen said.

For those who prefer to use an ultrasonic energy — only
device, Olympus offers SONICBEAT: Like
THUNDERBEAT, SONICBEAT cuts tissue faster and
provides a stronger grasping force than the Harmonic
ACE; it also produces 85% less smoke and mist."2
Per Dr. Olsen, “If they’re comfortable just with the
ultrasonic [devices], they can use the SONICBEAT, and
for more advanced procedures when they want to add
bipolar energy, they can plug in THUNDERBEAT.”

Conclusion: THUNDERBEAT is the first device available that combines the speed of ultrasonic energy

with the reliability of bipolar energy into a single instrument. It allows surgeons to cleanly divide tissue

and effectively seal blood vessels up to 7 mm in size.* Also, THUNDERBEAT acts as precise dissecting

and powerful grasping tool, allowing surgeons to cut down on instrument exchange. “Certainly, the

management of tissue division is in evolution and this product represents the future of the use of energy

in safely dividing tissues,” Dr. Milsom said. “Surgeons who want to be a part of futuristic energy

management in tissue division have to get their hands on this.”
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Cuctema pabotbl ¢ TkKaHbto THUNDERBEAT

UHctpyment THUNDERBEAT: HenpeB3omnageHHasi yHMBepcanbHOCTbL B paboTe

Llenb gaHHow 6poLutopbl — NpeAcTaBUTb TEXHUYECKOE ONucaHne NpoBeAeHHbIX UCMNbITaHW (Ha AOKIIMHUYECKOM 3Tane 1 Npu KIIMHUYEeCKOM
NPUMeEHeHNN), a Takxe OT3bIBbl NONb30BaTeNen 0 NPMMeHeHUn cuctemsl paboTel ¢ TkaHbto THUNDERBEAT.

Mo HacTosAWweMy YHUBepCanbHbIA NanapocKoNUYeCKnii UHCTPYMEHT C MPUMEHEHNEM SHEpPTruKn B Hanbonee COBpeMeHHbIX (opMax 3To YyCTPOWCTBO, KOTOpPOe
BbICOKO OLleHMBaeTCs no crneywowmm napametpam. (Mctounuk: Market Acceptance Study (Miccnepgosanune Bocnpuatus peiHkom), Olympus Europe, 2011 r.)

- CKOpOCTb pe3aHus
- HapexHoCTb cBapyBaHUsi KPYMHbIX COCYAOB (A0 7 MM BKIHOYMTENLHO)
+ BO3MOXHOCTb NpoBeAeHUsi BTOPUYHOrO remMocTasa ¢ UCMNomnb30BaHUEM NepeaoBoi GUNONAPHON 3Heprumn

- BOo3MOXHOCTb 3axBaTa, yaepxaHus, nepemMeLleHUsa U AUCCEeKLUUN TKaHU

THUNDERBEAT cooTtBeTcTBYeT aTuM TpeboBaHnsM. CornacHo pagy MoAenbHbIX 9KCNEePUMEHTOB, €ro Ka4eCcTBO NPEeBOCXOAUT Ka4eCTBO APYTMX
YCTPOWCTB, NpeACTaBNEHHbIX Ha PbIHKe.

OonbIT npumMmeHeHus

lMpogeccop Kapn-XepmaHH ®ykc (Karl-Hermann Fuchs), dunnomupogaHHbil epay; Agaplesion Markus Krankenhaus, enagHbil epay, eedyu,ul
xupype; omdeneHue obujel, sucyepanbHoOU U mopakanbHol xupypauu

Mbl Hayanu nccnegoBaHue ¢ npoBefeHneM 06 bEKTUBHBIX N3MEPEHUI NO OLLeHKe BO3MOXHbIX npenmyLliecTs cuctembl THUNDERBEAT. Ha ocHoBe
nonyYeHHbIX AaHHbIX Mbl MOXeM yTBepxAaaTk, 4To nnatdopma THUNDERBEAT saBnsietca 6eicTpoit n 6e3onacHon, 4To gaeT HaMm NpenmyLLecTBo
npv paboTe B oNepaLnoHHON, CoKpaLlas pacxod BpeMeHN Kak MUHUMYM Ha 15 %. OKOHOMMWSA BPeMeHU ABNsieTCA pe3ynbTaToM YBEPEHHOW Koarynsauum
1 BbICTpOro pacceyeHns nobbix TkaHel 6€3 He0OXo0ANMOCTM CMEHbI MHCTPYMEHTOB Aa)e Npu TYNon ANCCeKUnn n 3axmme TkaHen (man 2014 r.).

lMetimaH lMopHopo3u (Peiman Poornoroozy), dunnomuposaHHbIlU 8pay, yHugsepcumemckas KnuHuka 2. OdeHce, sedywul xupype; omoeneHue
2acmpouHmecmuHanbHol Xupypauu

THUNDERBEAT BbinonHsieT Bce onepauuy No AUCcekuun 1 ywmsaHuio cocynoB. CMeHa MHCTpyMeHToB GonbLlie He TpebyeTcs. Cuctema
THUNDERBEAT oTnunyaeTtcs BbicoKkol 6e3onacHocTbio 1 6bicTpoToi. Kpome Toro, B Hell o6pasyeTcsa MeHbLle KOHAeHcaTa Mo CPaBHEHUIO

¢ cuctemon Harmonic (man 2014 r.).

Memep Pa3sek (Peter Razek), dunnomuposaHHbIl 8pay, Sozialmedizinisches Zentrum Floridsdorf — 6onbHUya u yeHmp 2epuampuyeckol MeOuUUHbI,
KOHCYynbmupyrouwul Xupype; xupypaudyeckoe omoeneHue

THUNDERBEAT npeBocxoauT Bce ocTanbHble MHCTPYMEHTbI. LLIBbI 04eHb HadexHble, a cKopocTb paboTbl MHCTPYMEHTa AeNCTBUTENbHO BnevaTnseT
(man 2014 1.).

AHOpeac Kepn (Andreas Keerl), dunnomupoeaHHsbil 8pay, cocnumarsnb KaHmoHa badeH, eedywull epay; xupypauyeckoe omoesneHue

A npegnoyutato ncnonbzosate THUNDERBEAT B kayecTBe OCHOBHOIO MHCTPYMEHTa Npu KonopekTanbHOW XUPYpPruu, NOCKONbKY KOMOUHUPOBaAHHbIE
TEXHOMOrNM NO3BONSAIOT BbIMONHATL TOYHbIE ANCCEKL MM, @ Takxe 6bIcTpo 1 6e3onacHo ywuBaTb cocyabl. A ncnonbdyto cuctemy THUNDERBEAT, Tak
Kak oHa siBnsieTcs 6e3onacHoii, npocTon u 6uicTpoit (ma 2014 r.).

AHOpeac Lepy (Andreas Zerz), dunnomuposaHHsbIli 8pay, eocnumarsnb KaHmoHa basenb-J1aHO, 2nasHbIl KOHCynbmupyrwul epay; xupypeudeckoe
omdeneHue
THUNDERBEAT — 6e3onacHblii, 6bICTPbIA U CaMblil yHUBEPCaNbHbIA MHCTPYMEHT (Man 2014 r.).

lMpogeccop Us saH HuliogeHxose (Yves van Nieuwenhove), dunnomupogaHHbll 8pay, yHugepcumemckas KnuHuka 2. leHm,
dupekmop 6obHUUbLI; omOeieHUe eacmpouHmMecmuHanbHoU xupypauu
THUNDERBEAT: 6bicTpble u cyxue onepauun. THUNDERBEAT: ToTanbHas konakTomusi 6€3 eAnHon kannu kposu (mai 2014 r.).

TexHn4eckue YCNOBUA, KOHCTPYKUMA 1 BCioOMoraTesibHoe OBOPVAOBaHMe MoryT 6bITb U3MEHEHbI npoussoguTeneMm 6e3 npeasapuTenbHOro yseloMNIeHnAa nnm Kakux-nnbo o6A3aTensCcTB.
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