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Application of High-definition Television (Hi-vision) in
Microneurosurgery with Stereoscopic Projection System
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High-definition television (HDTV) is a developing technology that will become widely available within a
few years. It has excellent image quality and may be useful for recording medical data such as radiological
images and operations, and especially for recording neurosurgical operations under the microscope.

The first recording with a standard operating microscope was performed at Shinshu University Hospital
on December 14, 1987. HDTV provided bright, high-resolution images on the monitor display and on a screen
using a projector.

Next, we attached two HDTV cameras to the output of the beam splitter of the operating microscope.
The images from each HDTV camera were recorded separately on two HDTV recorders. We designed a
stereoscopic projection method using a HDTV projector with 6 phototubes consisting of two sets of red-,
green- and blue-phototubes. Two images from the output of the microscope are projected onto one screen with
each deflecting filter. An observer can watch the screen stereoscopically using exclusively designed glasses
with two deflecting filters. ,

The perspective obtained with stereoscopic HDTV projection is dramatic and realistic. No deterioration
of the color tone and brightness was encountered by using deflecting filters.

The recorded HDTV images were converted to photographs by a digital image processing system. The
quality of the converted photographs was equal to ordinary 35mm film. Shinshu Med. J., 89 : 225—232, 1991

(Received for publication October 5, 1990)

Key words : high-definition TV, neurosurgery, microsurgery, three-dimensional image, medicine

A~ e v, REEHESEL BUIMLEL 3 UTIME, B2

No. 2, 1991 225



P43F « VTR - TR - EAR -

I FLC®ic

A4 a vy BTOAS—-FrvEdaveRT
SR SR T v e BT B TS L, FAR45EL b B
FoEts (BUF NHK) Bl 2 rh i B a4
Bbh, SHE - BEHE0FE L 5EFRK T =
T= 7 b ELTEREBA Y o0b 5 AROER
T veEsavThb, 1,1565K0FEEBEN LD
9 I 16DfHEEOFmEERE ERETE TS v
L, kO v EDbOEREICIAEFREI L 5 =
a—AF 47 L LURL RATREM 2D, B b
< il EEAETOMREIMRET E L Tw 3%, bhb
ik, O~ EDa v OE - HESHCOIHAD
aEeE AT i, ~ M ED a v ERERSEFT
D THEAT BB 0T, FOHMS L OREE,
LSS oMREC o 2 RET 5,

I M&eHH

B INAEE IR EAEET C1T i B R iR AR E
D5 b, MBI oRERFNFHLET 5EX

B B - 2

BRI 2 B (PUSEBNIRE +s & ORITAISEIIRED = X
OBBERZS 3 1 (MEEBHIRA - IepiRIETE - SIS
& 10D oft S EFOBHETFME2 M o a vic

X BESRONER & Uiz, BBRITICOTIE, ~A e
avEAz= 2 —HECLABELRLPR IR = 7
£ =Tk AIEKEE E2ITVRES D NTSC (National
Television Standard Committee) 7FEC X AR &
HBRET U, ¥ 70, EE OBEHROMI 2 B0
1 ¥ a v VIR #H\TILEE A O SREMBE 0 A
B OREF R B2 8RE L, TR OME 21T < k.

W I21987E12H14H L 1989E 2 H 6 H~7 H D 3
HETh, LSEPIOEMBETFM 2 ~a € a v
271, FENL, ~TECavhis 1 ERH
wiedt, 2EHE (1989%E2 H 6 H~7 H) o,
AR O - BERTI LB 2BD A1 S a
v ARG,

PRI F U 2o T RS L, BN KREE R
JBARBE PR FMTER, MR TFNECREL TH B
INARR ST P 08 NAGASHIMA Type V. (GREE
RIEMRED TH Y, REEMSE I, KPgEAchy,

e o o
R pmmipiriy

.- —

Fig. 1 Operating microscope (NAGASHIMA type V) and its optical structure. Black arrowhead
indicates attachments for high-definition television (HDTV) camera.
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Fig. 2 System layout of original stereoscopic HDTV projection system
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Fig. 3 A photograph converted from recorded HDTV images. HDTV recording of
microneurosurgery in Shinshu University Hospital.

Fig. 4 Photographs converted from HDTV images under operative microscope. A case

with huge cerebral aneurysm at anterior communication artery. Disection of

aneurysm with meticulous attention (a) and succesful cliping preserving parent

artery using double clip method (b).

Fig. 5 Conventional photographs of microneurosurgery using 35 mm color films. A

picture by a still camera mounted on microscope (a) and a shot of NTSC TV

monitor (b). Note the difference of image quality between conventional method and

HDTV (Fig. 4).
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