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A Clinical Experience of the Spinal Fusion Surgery with Hybrid Operating Room
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[Summary]
Purpose: A hybrid operating room (Hybrid OR) is increasing building for the purpose of minimally invasive cardiac and
aortic surgeries in Japan; However, it is not used effectively in other surgeries.

We report cases of Hybrid OR utilization in spinal fusion surgery.

Clinical experience: Our Hybrid system is combined with the Angio system “Allura Clarity (Philips)” and operating
table “Magnus (Maquet)”. We experienced 39 cases spinal surgeries at the Hybrid OR from April 2014 to March 2016.
The details of the spinal surgeries are 33 cases spinal fusion surgeries (include a preoperative transcatheter embolization
case) and 6 cases without spinal fusion surgery (such as arteriovenous fistula) 6 cases.

We retrospectively evaluated the experiences related to the radiological technology which of 32 cases spinal fusion
surgeries, exclude a preoperative arterial embolization case. The fluoroscopy time was 2.8 * 2.5 min, single shot was 5.3
+ 3.5, kerma area product was 27.6 £ 37.2 Gy cm?, number of shot on C-arm CT was 2.3 + 1.5 times.

Using the Hybrid OR system has some advantages. The angiography system has the flat panel detector that has large
imaging field and no distortion. The C-arm CT is a useful application which has been speedily get a clear volume image.
In the clinical case that was possible to visualize the detail of pedicle screw and bone structures.

Conclusion: The Hybrid OR is also useful system for the various spinal fusion surgeries.

£ E]

N Ty RFEMIEERO—FlE U CEHEEMORRZRE T 2.

LERDNA T YUy RYRTAlE, MERFERE "Alura Clarity FD20) & FiiAEA "Magnusy OHAFEDHETHD. 201454
BH 52016538 £ TOHRICIMGIDBEHFMERE L. ZONRIE BHEEMNIMFG WHELZELLIAEED), B
E]E’Eﬁﬁb&tb\%%@j*ﬂm%ﬁt“@%’rﬁb“&ﬂ’caﬁé ?ﬁﬁﬁ%ﬁ%%LJTL1{§J7£B%<82%0)%‘*@[31%%?(:Bljé%*ﬁﬂ%FaﬁliZ.SiZ.S
4y, REEKI$5.3+3.5M0, EEREMEE27.6237.2Gy cm’, C-arm CTIRFEEI(L2.3+1 5ETH oz, FMiTld, AEBFPDIC &
%)ﬁﬂﬂ?aﬁfgﬂtC -am CTICEDESNZRY 2 — AT -5 ZAVXENERTH > 2.

NATY y FRREMNGHEN AR LML o2DH 5

&

ifl]

GHTRD 2D, D - KIME D TR 7ea s
FATOERL L ool &, %ﬂﬁ%ﬁpo)[ﬁﬂ:& 3, 7Yy FRINEORM 2 HEFT 2 2 LA
ExHIE, TS SR MRS Wik e 2 3% TREC?.
AT )y FPREOBRVEA TS, N T ‘) NATY w PR, T LIRSS DR
v PP KE S N2 EHRZ R Tl By FHET L0, &% & RFMA~OWEHOWRENE S
Hbe TERS N, Computed Tomography (2L HLTO2Y LaLlid s, —HoOmI L
T, CT) % Magnetic Resonance Imaging (LLF, TR LA, ?ﬁ}%’:&*)%h JMAEHFFEE E L
MRI) AR L EIRS e V. A, i fo)ﬁﬁﬁb’@%rbﬂf L e, sy Ebke L i 2
Hedp A 7Y NP O EHRIL MR E 2 i FEHT L 2 TR ORI & 2 BINAROE T A4 U
Kk%@f,ﬁ&%&bﬁb%hikmgim%ﬁ% 57
ELTV 2. FfORRELLE LS #EATEZ LT, BRETIE, A 7Y v FREOEHZ By,
Jid + M BRI 0 B L 7 R 2 R & Y a*%ﬁ’ri
LTHY, (L RINEDSOFA L T3 7.
Yoshinori Takao", Shohei Sasaki®, AT, A 7Y FFREFHO—HIL LT,
Masanobu Narasawa ™, Shinichiro Izuta”, -
Aoi Yasuge", Takao Ichida” FFHE R E AT D FEER & B RSB F O Bl

He
1) Osaka City University Hospital, Department T %

of Radiology: Radiological Technologist

¥ e 13 (229)

05



1. BHEFMOREER

1-1. I\ TY Y RFEMEDMEER

BEED A 7Y PR, BERRO T
PR 2 BAT 2 Ttk & e, AR
Allura Clarity X-per FD20 (PHILIPS#L), T4 Fi
HIEMAGNUS (Maquettt) TH 5. Allura Clarity
X-per FD20 3 Flex-move & MHEI 5 CT7— 201
BHEEPH A A RG24 L T 2. AR T,
HHEOE VA T Y P FEBTE 5.

1-2. FilE

NA Ty FPRIET, 20144E4 H» 5 20164E3
H & TOWIMICHEAT S WICHHE - FRECBIE T 5 Tl
3B TH 5. 16 I3RS X O RN
LY EIS NI 20T, HHEFEEMIE 3360 (el
A RN 2 ML 72 1B R E), THEBNEHIR ST
PHHEBHIRE S E OFHEFEEM 2 D 0PI 6
BITH 72 BT, FHEEEASEME T 5 F
Wi 116, MOREMERSATHR XT3 2 Al 360, Tk (o
T FAM 1260, FEEEVEMESE XS 2 TS H, F
MENESS T4 (2 B3 2 T4l - 2B Tdh - 72 (Table 1).

1-3. FEDLI17 U~ (Fig.1)

BRI, FRFERHER & AV n] b FRlmh oo a8 i L
TV 5. FRGORMIERXIE L f#Ef, C7—
LB ML L OFER A 10, FHEFROMED
P L — A 19 75 I 7 3 0 ORI DB - 9 & 1%
RIY, MBEVEEOLLANET L. ZOIHMHE
DFER I & CHGZIROBSEIE L L THEBOE=%
—OBLEVILE T H - 12, BHBURHERGE, C7—
LR DI 255 (LT & 2 (1 TRE OB
BAT- 12 IO IS RBE T O U A % BL i
L. B ) 7 LAii@Eff 72, @S HGE, C-arm CT
PO REFEBIE 2T 2 HWT, Hi&EdH o0
IR SR LT

1-4, FEXE

BHERE AT 3 A BRI T S S v a . R TR
BB A LTt FOMMIGbE THEM 2179
i b FEHSHE O i T RN THEES v b
B, 4NERBREHT 2100, BAPEDIEEHE
DESHEL %% (Fig.2). Fr—YrZHiiC7—
LWEEIERT S 5 2 L 2RSS 2 LT, P
FHEIET S 2 BREREL .

14 (230) & HARZHHIHEHEISEE 2018. vol.65 no.785

Table 1 Detail of the spine surgery*

Cervical spine 11

Include thoracolumbar junction 3

Lumbar spine 12
Scoliosis

Related to the tumorectomy
Total 33

*include a preoperative transcatheter embolization case
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Fig.1 Layout of spine surgery

Fig.2 Preoperative photograph (Lumbar spine)
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Fig.3 Intraoperative photograph

a) Scene of the spine fusion surgery
b) Scene of performing the C-arm CT

Table 2 Scan condition of C-arm CT

Scan
Voltage* 117-123 kV | Rotation angle | 180 degree
Current* 50-325 mA | Scan time 10 sec

Pulse width*| 5-10 msec Images 320
Inch size 19 inch Filter 09 mmCu
1.0 mmAl

Reconstruction
Filter Stent Matrix 512°

*Automatically change according to match the patient
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Table 3 Result of the dose measurement

FPD size (inch) 19 | 17 | 14.4
Voltage (kV) 76 | 78 | 79
Fluoroscopy* Current (mA) 242629
(mGy/min) 3.560 | 4.39 | 4.75
Voltage (kV) 80 | 80 | 80
Single shot* Current (mA) 8 11 | 13
(mGy/time) 0.6210.8110.92
FPD size (inch) 19
Voltage (kV) 120
C-arm CT** Current (mA) 218
KAP** (Gy cm?/scan) 7.34

*Measured at the patient entrance reference point
**Dose indicated by the angio system
***Kerma area product

Table 4 Result of the spine surgery

Contents Mean * SD* (n=32)
Fluoroscopy time (min) 28+25
Single shot (times) 53*35
KAP (Gy cm®) 27.6=37.2
C-arm CT (times) 23x15
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*SD: standard deviation
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Fig.4 Case 1: Re-operation due to loosening of the

pedicle screw
a) C-arm CT image (Axial)
b) C-arm CT image (Coronal)
c) X-ray image (Post procedure)

Fig.5 Case 2: Protrusion of the screw into the ver-
tebral foramen (C-arm CT image)
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Fig.6 Case 3: Spine surgery for pediatrics

a) C-arm CT image (Sagittal)
b) X-ray image (Post procedure)

Fig.7 Breathing control

a) With ventilation control
b) Without ventilation control
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