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Summary of Facts and Subm ssi ons

The appel |l ant (applicant) |odged an appeal, received on
20 April 1995, against the decision of the Exam ning

Di vi si on, dispatched on 24 February 1995, refusing the
application No. 91 100 757.3 (publication

No. O 439 119). The fee for the appeal was paid on

20 April 1995 and the statenent setting out the grounds
of appeal was received on 5 July 1995.

In its decision, the Exam ning Division held, inter
alia, that the subject-matters of the independent
clainms 1, 7 and 11 did not neet the requirenents of
Article 56 EPC, having regard to the foll ow ng
docunent s:

Dl1: EP-A-0 245 154

D2: DE-A36 05 162 (& US-A-4 675 608).

1. The appel |l ant requested that the decision under appea
be set aside and that a patent be granted on the basis
of the follow ng docunents:

mai n request

claims 1 to 14 filed with a letter dated 12 April 1994;
pages 1 and 4 filed with the letter dated 12 Apri

1994; pages 2, 3 and 5-11 as originally filed,

drawi ngs 1/4-4/4 as originally filed,

auxi |l iary request

claims 1 to 9 as filed with the grounds of appeal on
5 July 1995;
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description and drawi ngs as for the main request.

Clainms 1, 7 and 11 according to the main request
correspond to the clains referred to in the contested
deci sion and read as fol |l ows:

"1l. A magnetic resonance imagi ng system conpri sing:

static magnetic field generating neans (15, 32)
for generating a static magnetic
field in a predeterm ned i nmagi ng region in which an
object to be exam ned is placed,;

gradi ent magnetic field applying neans (14, 33)
for applying a predeterm ned gradi ent nmagnetic field to
the i magi ng region;

radi o frequency (RF) pul se applying neans (16-18,
34) for applying a uniformRF pul se to the inmaging
region, the field intensity of the RF pul se being
nonuni f orm out si de the i nagi ng region;

sequence control nmeans (13) for controlling said
gradi ent magnetic field applying neans (33) and RF
pul se applying nmeans (34) in accordance with a
predet erm ned pul se sequence so as to cause said
grading [to be read: "gradient"] magnetic field
appl yi ng neans (33) and said RF pul se applying neans
(34) to respectively apply the predeterm ned gradi ent
magnetic field and the RF pulse to the inmaging region,
t hereby causing a magnetic resonance phenonenon in the
I magi ng region;

recei ving neans (35, 19-21) for receiving a
magneti c resonance signal generated by the magnetic
resonance phenonenon within a given slice in the
I magi ng regi on; and

i magi ng processing neans (11) for obtaining a
magneti c resonance i nage of a slice portion of the
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obj ect which is along a body axis of the object and
does not intersect the body axis, by performng
predet erm ned processing including inmge reconstruction
processing for the magnetic resonance signal received
by said receiving neans, wherein said sequence contro
nmeans (13) conprises adjusting neans (22) for adjusting
a power of an RF pulse for imaging prior to inmaging
processing, characterised in that said adjusting neans
conprising [to be read: "conprises"]:

first nmeans (13, 14, 16-18) for exciting nmagnetic
resonance at a slice portion of the object crossing the
body axis of the object w thout exciting regions having
nonuniformRF field intensities, regardless of a
direction of the magnetic resonance i nage to be
obt ai ned by said i magi ng processing neans (11), the
exciting power being variously set;

second neans (35, 19-21) for detecting magnetic
resonance signals w thout applying an encode gradi ent
magnetic field at various exciting power and for
obtaining a relationship between the power of the RF
pul se and peak val ues of the detected magnetic
resonance signals; and

means (11) for determ ning the power of the RF
pul se for imagi ng processing on the basis of the
rel ati onshi p obtai ned by said second neans (35, 19-21)
So as to set a desired flip angle.™

A magnetic resonance inmagi ng system conpri Sing:

i magi ng neans (16-18; 15, 14) for applying a radio
frequency (RF) pulse, a static magnetic field, and a
gradi ent magnetic field to an object to be exam ned so
as to excite nmagnetic resonance at a specific slice
portion of the object, and detecting a nmagnetic
resonance signal generated by the magnetic resonance
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excitation, thereby obtaining image data of the
specific slice portion;
and

power setting neans (13, 14, 16-18, 22) for
setting the power of the RF pulse to be applied to the
obj ect by said imagi ng neans, characterized in that
said power setting neans conprising [to be read:
"conprises"]:

means (14, 17) for exciting a slice portion, which
i ncludes a portion of the object in a plane crossing
the body axis and being located in an imging region
having a uniformRF field intensity but does not
i nclude a portion, of the object, outside the inmaging
region, prior to imaging, regardless of a direction of
the magneti c resonance i mage to be obtai ned,

means (19-21) for detecting a magnetic
resonance signal and detecting a peak val ue thereof,

means (11) for detecting peak val ues of nmagnetic
resonance signals obtained when the slice portion is
excited with a transm ssion power of an excitation
pul se being set to be various val ues, thereby detecting
a maxi num peak val ue, and

means (11, 13, 22) for determining a transm ssion
power for imaging on the basis of a transm ssion power
at which the nmaxi mum peak val ue i s obtained."

"11. A nethod of adjusting a transm ssion power of an

excitation radio frequency (RF) pulse in a magnetic

resonance imagi ng system characterized by conpri sing:
a first step of exciting a slice portion which

i ncl udes a portion of an object to be examned in a

pl ane crossing the body axis and being | ocated in an

i magi ng region having uniformRF field intensity but

does not include a portion, of the object, |ocated
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outsi de the imagi ng region, regardless of a slice
portion to be inaged, prior to inmaging, receiving a
magneti c resonance signal, and detecting a peak val ue
of the received signal;

a second step of repeating the first step while
variously changing an excitation power;

athird step of detecting an excitation power at
whi ch a maxi mnum peak val ue of a nagnetic resonance
signal is obtained; and

a fourth step of determning a transm ssion power
of an RF pulse for inmaging on the basis of the
excitation power detected in the third step.”

Clains 2 to 6, 8 to 10, and 12 to 14 are dependent on
clainms 1, 7 and 11, respectively.

Claim1 according to the auxiliary request conprises
all the features of claim1 according to the main

request and, additionally, the follow ng features:

"means for sequentially applying 90° and 180°
pul ses as RF pulses at predetermined tine intervals,
nmeans (13, 14, 17) for applying a slice gradient
magnetic field when the 90° pulse is applied, neans
(13, 14, 17) for applying a dephase gradi ent nagnetic
field in a read direction perpendicular to the body
axis during a tine period between application of the
90° pul se and application of the 180° pul se, neans (13,
14, 17) for applying a slice gradient magnetic field
when the 180° pulse is applied, and neans (19, 20, 21)
for receiving a magnetic resonance signal while
appl yi ng a rephase gradi ent magnetic field in the read
direction after application of the 180° pulse."
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Claim6 according to the auxiliary request differs from
claim1ll of the main request essentially in that it
further conprises the follow ng feature:

"said first step including sequentially applying
90° and 180° pul ses as RF pul ses at predeterm ned tine
intervals, applying a slice gradient magnetic field
when the 90° pulse is applied, applying a dephase
gradi ent nmagnetic field in a read direction
per pendi cular to the body axis during a tine period
bet ween application of the 90° pul se and application of
the 180° pul se, applying a slice gradient nagnetic
field when the 180° pulse is applied, and receiving a
magneti ¢ resonance signal while applying a rephase
gradi ent magnetic field in the read direction after
application of the 180° pulse.”

Clains 2 to 5 and 7 to 9 are dependent on clains 1 and
6, respectively.

Oral proceedings were held on 2 August 1999.

The appellant's argunments may be summari sed as fol |l ows:

The present invention as specified in claim1l of the
mai n request was based on the finding that, in a
magneti ¢ resonance imagi ng system used for obtaining an
i mge of a slice portion of an object which extended
along the longitudinal axis of the object, effective
calibration of the RF-pul se could be achieved by
selecting a calibrating slice plane crossing the body
axis, and that, for the purpose of calibration, it was
advant ageous to detect the magnetic resonance signals
wi t hout appl yi ng an encode gradi ent nmagnetic field.
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Though D1 was concerned with the calibration of a
magneti c resonance imagi ng system it did not relate to
the specific type of apparatus according to the present
i nvention which was expressly designed to i nage pl anes
al ong the body axis. Hence, this docunent was
conpletely silent about calibration problens occurring
when i nages of coronal or sagittal planes were
generated. Furthernore, the problemreferred to in D1
regarded i nhonogeneities of the spatial distribution of
the RF-excitation caused by inproper positioning of the
patient, whereas the i nhonobgeneities considered in the
present application were due to the fact that an

I magi ng plane parallel to the body axis included
portions of the body |ying outside the region of

uni form magnetic field.

The person skilled in the art starting froman M
device for imaging |ongitudinal slices would have no

i ncentive to consider the teaching of D1l because such
person woul d imedi ately realize that this docunent
related to a different system and addressed a different
probl em

Caim1l according to the auxiliary request was based on
clainms 1 and 6 of the main request and conprised

addi tional features concerning the specific sequence of
RF- pul ses and the applied nagnetic fields. The very
fine and precise response achi eved by neans of the

cl ai med sequence of dephase and rephase gradi ent
magnetic fields was such that the power adjustnent
could be effected with high precision.

Since DL nerely showed that slice gradient magnetic
fields were applied in addition to the 90° and 180° RF-
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pul ses, this docunment could not render obvious the
cl ai med subject-matter

Reasons for the Deci sion

1. The appeal is adm ssible.

2. The Board is satisfied that the clains according to the
mai n and auxiliary requests are adm ssi bl e under
Article 123(2) EPC

Mai n request

3.1 D1, which represents the closest prior art, shows a
magneti c resonance i nmagi ng system conprising the
followng features recited in the preanble of claim1l
of the present application:

- static magnetic field generating neans (1) for
generating a static magnetic field in a
predeterm ned inmaging region in which an object to
be exam ned is placed;

- gradi ent magnetic field applying neans (9) for
appl ying a predeterm ned gradi ent nmagnetic field
to the i magi ng region;

- radi o frequency (RF) pul se applying neans (5) for
applying a uniform RF pul se to the imaging region,
the field intensity of the RF pul se bei ng non-
uni form out si de the inmaging region

2166. D Y A
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- sequence control neans (4, 8) for controlling said
gradi ent magnetic field applying neans (9) and RF
pul se applying neans (5) in accordance with a
predeterm ned pul se sequence so as to cause said
gradi ent magnetic field applying nmeans (9) and
said RF pul se applying neans (5) to respectively
apply the predeterm ned gradi ent magnetic field
and the RF pulse to the inmaging region, thereby
causi ng a magneti c resonance phenonenon in the
i magi ng region;

- receiving neans (5, 7) for receiving a nagnetic
resonance signal generated by the magnetic
resonance phenonenon within a given slice in the
i magi ng region;

- i magi ng processing neans (8) for obtaining a
magneti c resonance i mage of a slice portion of the
obj ect by perform ng predeterm ned processing
i ncl udi ng i mage reconstruction processing for the
magneti c resonance signal received by said
recei vi ng neans,

wherei n sai d sequence control neans conpri ses:

- adj usting neans for adjusting the power of the RF
pul se prior to inmaging processing.

The Board agrees with the appellant that D1 does not
explicitly disclose a nagnhetic resonance inmagi ng system
specifically designed to i mage planes parallel to the
body axis.

However, it is inplicit to the skilled person that a
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system conprising the features disclosed in DL may, in
principle, be used to obtain inmages of |ongitudina
sections of a body, since the plane of a section to be
imaged is essentially determ ned by the direction of
the applied slice selection gradient nagnetic field.

Furthernore, in the opinion of the Board, Dl shows, or
necessarily inplies, the followng features recited in
the characterising part of claiml1:

(1) first means for exciting nmagnetic resonance at a
slice portion of the object crossing the body
axis of the object w thout exciting regions
havi ng nonuniformRF field intensities, the
exciting power being variously set (see D1,
colum 6, lines 30 to 34);

(1) second neans for detecting nmagnetic resonance
signals at various exciting powers and for
obtai ning a rel ationship between the power of the
RF pul se and val ues of the mmgnetic resonance
signals (cf. D1, colum 3, line 63 to colum 4,
line 7);

(ii1) nmeans for determ ning the power of the RF pul se
for inmagi ng processing on the basis of the
rel ati onshi p obtai ned by said second neans so as
to set a desired flip angle.

Though the particul ar enbodi nent (cf. D1, colum 6,
lines 2 to 5) of a magnetic resonance imagi ng system
described in detail in Dl uses zeros of the magnetic
resonance signals generated by 180° pulses to determ ne
the appropriate strength of the RF excitation field, it
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Is specified in DL (colum 2, lines 11 to 20) that it
Is customary to calibrate the RF pulse with respect to
peak val ues of the resonance signal.

D1 does not specify that magnetic resonance signals are
detected w thout applying an encode gradi ent nmagnetic
field. However, since such an encode magnetic field is
essentially used to generate a two-di nensional image of
a slice, it is inplicit that it is not needed for
calibration, which is carried out on the basis of the
total response fromthe calibration slice to an RF
excitation field.

3.4 Hence, the subject-matter of claiml differs fromthe
di sclosure in D1 essentially in that:

- a slice portion of the object crossing the body
axis is used for calibration regardless of the
direction of the magnetic resonance inmage to be
obt ai ned.

3.5 D1 addresses, inter alia, the problemof avoiding
calibration errors due to an i nhonogeneous RF
excitation, and explicitly teaches to select for
calibration a particular cross section of the body
where it is known that no spatial inhonogeneities of
the RF excitation field occur (cf. D1, colum 6,
lines 28 to 34).

3.6 The appel |l ant has correctly observed that the
I nhonogeneities referred to in D1 are due to inproper
positioning of the patient. In the Board s opinion,
however, a person skilled in the art reading D1
realizes that its teaching, which does not seek to

2166. D Y A
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renove the cause of the inhonogeneities but consists

essentially in avoiding i nhonbgeneous regions, is not
restricted to any particul ar kind of inhonobgeneous RF
field, but is generally applicable.

It is known in the art that the RF field cannot be
confined exactly within the geonetric boundaries of an
open-ended cylindrical imaging region and that the
stray field outside said region is not spatially
uniform A person skilled in the art wishing to avoid
calibration errors due to i nhonbgeneous excitation of a
| ongi tudi nal portion of the body |ocated outside the

i magi ng region knows from Dl that a body's calibration
section need not be the sane as the section to be

i mged, and, in particular, that it is advantageous to
select for calibration a slice of the body subject to
uni form excitation. Since |ongitudinal sections extend
to the outer portions of the inmaging region where the
excitation field cannot be honbgeneous, it would be
obvious to the skilled person to select for calibration
a slice portion which crosses the body axis and is thus
confined within a region of honbgeneous RF excitation.
In so doing, the skilled person would arrive at a
magneti c resonance i nmaging systemfalling within the
ternms of claiml1l without the exercise of any inventive
activity.

Claim?7 is independent and generally worded in broader
ternms than claim1l. The only features of claim7 which
are defined nore narrowWy than the correspondi ng
features of claim1l relate to neans for determning the
power of the RF pulse as a function of the maxi num peak

val ue of the resonance signal.
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As shown in D1, colum 2, lines 14 to 19, it is
generally known in the art to set the RF power at a

| evel which maxi m ses the peak val ue of the resonance
signal. Hence, it would be obvious to the skilled
person to arrive at a systemfalling within the terns
of claim7.

Claimll relates to "a nethod of adjusting a
transm ssi on power of an excitation radio frequency
pul se" which is essentially equivalent to the system
according to claim1, although it is not specified in
claim 1l that magnetic resonance signals are detected
"W t hout applying an encode gradi ent magnetic field".

Hence, the sane objections raised above apply, nmutatis
mutandi s, to the subject-matter of claim1l.

In the result, the subject-matters of clains 1, 7, and
11 according of the main request do not appear to

i nvol ve an inventive step within the neani ng of
Article 56 EPC.

Auxi | iary request

2166. D

As specified in D2 (US patent, colum 2, lines 52 to
colums 3, line 3, and colum 6, lines 29 to 33),
magneti c resonance i nmagi ng can be based on the
detection of the Free Induction Decay (FID) signal or
the Spin Echo signal. Detection of the latter is
easier, nore accurate and , therefore, preferable.

As shown in D2 (US patent, colum 5, lines 12 to 42),
calibration of the RF power based on the spin echo
signal conprises the follow ng fundanental steps:
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- the excitation field (RF field) at a
predeterm ned power level is applied to the
obj ect ;

- the spin echo signal is received by the receiver;

- a controller detects and hol ds the peak val ue of
the spin echo signal and sinultaneously changes
the transmtting pul se power;

- new spin echo signals are generated at different
RF power | evels;

- the RF power | evel at which the spin echo signa
IS maxi mumis determ ned.

It is generally known in the art to use slice gradient
pul ses and frequency encode pul ses to generate a spin

echo, and to tinme themas specified in claim1l.

7.2 In the result, the systemaccording to claim1l of the
auxiliary request differs fromthe system according to
claiml1l of the main request only in that the forner
relies explicitly on a standard spin echo detection
technique to calibrate the RF power. It would be
obvious to the person skilled in the art to add to the
system according to claiml of the main request all the
features necessary to perform such spin echo detection,
and thus arrive at the subject-matter of claiml
according to the auxiliary request.

7.3 The sane objections apply, nmutatis nutandis, to the
net hod of claim 6.

2166. D Y A
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Hence, the subject-matters of clainms 1 and 6 according
to the auxiliary request do not involve an inventive

step within the nmeaning of Article 56.

Since none of the appellant's requests is allowable,
the decision to refuse the application has to be

confi rned.
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O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Beer G Davi es
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