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Summary of Facts and Submn ssions

1342.D

The appel | ant (opponent) | odged an appeal against the
deci sion of the Qpposition Division, dispatched on

1 August 1996 rejecting the opposition agai nst European
patent No. 0 338 364. The notice of appeal was received
on 8 October 1996, the prescribed fee being paid on the
sanme day. The statenent setting out the grounds of
appeal was received on 25 Novenber 1996.

OQpposi tion had been fil ed against the patent as a whol e
and based on the grounds of Articles 100(a) and 100(b)
EPC and substantiated on the grounds of insufficiency
of disclosure (Article 83 EPC) and | ack of inventive
step (Articles 52(1) and 56 EPC).

In a comruni cation dated 11 January 2001 and annexed to
a sunmons to attend oral proceedings, the Board
expressed its prelimnary opinion that the appellant's
subm ssi on under Article 83 EPC did not appear to be
pertinent. The Board considered the argunents submtted
in support of this submssion to relate to anbiguities
as regards the solution of the posed problemand the
functioning of the clainmed apparatus, which, however,
concerned the issue of clarity (Article 84 EPC) not
bei ng a ground of opposition and not to be discussed in
the context of clains as granted.

The only point of discussion in the oral proceedings
whi ch were held on 9 May 2001 was the issue of
i nventive step

The appel | ant requested that the decision under appea
be set aside and that the patent be revoked. Reference
was made to the follow ng docunents:
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Dl: FR-A-2 369 836,

D2: GB-A-2 026 870,

D3: US-A-4 527 567,

D4: US-A-4 702 253, and

D5: US-A-4 493 325.

The respondent requested that the appeal be dism ssed
and, as the main request, that the patent be maintained
as granted. Alternatively, it was requested to nmaintain
the patent on the basis of one of four auxiliary
requests.

I ndependent clainms 1 and 13 of the patent as granted
reads as foll ows:

"1l. A lead inpedance scanni ng apparatus (40) for an

I mpl antabl e stinul ati on device (10) conpri sing:

nmeans (54, 62) for neking | ead i npedance neasurenents
during operation of the device (10), said neans (54, 62)
i ncl udi ng neans (50) for determ ning the energy
delivered to a stinulation | ead (46) during a
stinmul ati on pul se;

means (80, 134) for conparing said i npedance
nmeasurenents with at | east a preselected reference; and
nmeans (56) responsive to the detection of neasurenent
devi ati ons which deviate fromsaid presel ected
reference by a predeterm ned anmount for indicating the
occurrence of a change in |ead inpedance characterized
in that

said preselected reference is established by neans
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(R1, C3) for devel oping a noving average of inpedance
measur enents.”

"13. A nethod of discovering defective | eads of an

i npl ant abl e stinulati on device conprising the steps of:
maki ng | ead i npedance neasurenents during operation of
t he device, whereby the energy delivered to a
stinmulation |lead is determ ned during a stinulation
pul se;

conmparing sai d i npedance neasurenents with at |east a
presel ected reference; and

noting the occurrence of neasurenent devi ati ons which
deviate fromsaid preselected reference by a
predet erm ned anount characterized by

the step of devel oping a novi ng average of i npedance
measurenents as said presel ected reference for
conparison wth individual inpedance neasurenents."”

Starting fromdocunent D1 as the closest prior art, the
Qpposi tion Division considered the object of the
invention to lie in using the signals encountered in
the normal operation of an inplanted pacenaker in the
process analysis to detect deviations and departures
fromthe signal normto indicate the occurrence of

such. The Division observed that documents D1 and D2
referred to the nonitoring of the inpedance of
stinmulation |leads but did not hint at conparing the
results with a noving average of inpedance

measur enents, whereas docunents D4 and D5, although
teaching to use a noving average of sone paraneter

val ues in a pacenaker for the purpose of a reference,
did not relate to any | ead inpedance scanni ng
apparatus. |In consequence, the presence of an inventive
step was seen in the fact that none of docunents D1 to
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D5 hinted at the basic principle of conparing a
nonitored | ead i npedance with a reference, which was
establ i shed by neans for devel oping a noving average of
| ead i npedance neasurenents.

The appel l ant essentially relied on the foll ow ng
subm ssi ons:

The subject-matter of independent clains 1 and 13
resulted froma straightforward conbi nati on of the
teaching of either docunent DL or D2 with that of D4 or
D5 as all docunents referred to the sane technica
field of pacemakers. The sole difference between the
subject-matter of said clainms and the teaching of D1 or
D2 resided in the provision of neans for devel oping a
novi ng average of inpedance neasurenents and the step
of devel opi ng such an average, respectively, for use as
the preselected reference. This feature allowed for

i nstance for a conpensation of long-termdrift effects
occurring in the nmeasurenents.

Thus, the objective problemto be solved was to be seen
in the desire to conpensate for observed devi ati ons of

i npedance neasurenents froma presel ected reference due
to long-termdrift effects which may occur in the

el ectronic circuitry of the inplantable stinulation
devi ce and/or in the physiological reaction of a
patient to said circuitry. However, this problem as
well as the clainmed solution were known from each of D4
and D5. In this context, further evidence as to the
fact that electronic circuits of pacenmakers indeed
showed drifts was avail abl e from docunent D3.

On the other hand, an assessnent of inventive step was
i npeded by the fact that it was not quite clear what
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exactly was the subject-matter of the invention. The
opposition division had recogni zed an inventive step
Wi t hout reflecting on whether or not the clai ned neans
provi ded a neani ngful and working solution to a
techni cal probl em

The respondent disputed the appellant's view, relying
essentially on the follow ng argunents:

The true objective problemover the prior art was the
accurate detection of anomalies in a stinulation | ead
provi ding significant but gradual variations indicative
of inpending |lead failure.

Thi s problem could not be solved by the teachings of
docunents D1 and D2 because these docunents, although
relating to neasurenents of the | ead i npedance of a
pacemaker stinulation |ead, were not concerned with the
determ nati on of gradual inpedance changes but only

wi th establishing whether the neasured | ead i npedance
was i nside or outside an acceptable range defined by
upper and | ower threshold | evels indicating an al ready
faulty |l ead. Nor would the skilled person have found an
indication as to the clainmed solution in docunents D3
to D5, none of which was concerned wth | ead i npedance
nmeasurenents and in particular the determ nation of

| ead anomal i es or degradati on.

D4 referred to a pacemaker systemin which the mnute
vol ume was determ ned as an operating paraneter for
setting the pacing rate from neasurenents of the bl ood
i npedance. More specifically, the stand-by pacing rate
was determned froma |ong-term average of the neasured
val ues of the mnute volunme in order to accomodate the
systemto long-termvariations caused for instance by
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changes in the body chem stry or a re-positioning of
the el ectrodes. However, such causes woul d not have any
significant effect on the value of the |ead inpedance
as such.

The ot her docunents were still further away fromthe
teaching of the patent. D3 concerned an extra-corpora
pacemaker function anal yser detecting failures in the
pacemaker's functions froma continuous sensing and
processing of electrical potentials appearing on the
body surface. According to D5, tine intervals between
detected heart beats were neasured and conpared inter
alia wth a running average threshold in order to
establish a condition of tachycardia (abnormally high
rate of heart beats). The running average threshold was
obtai ned froma fixed nunber of preceding non-tachy
beat s.

Reasons for the Decision

2.1

1342.D

The appeal conplies with Articles 106 to 108 and
Rul e 64 EPC and is therefore adm ssible.

In view of the facts that, in the oral proceedings, the
appel l ant no | onger argued its case with respect to the
ground of Article 100(b) EPC and that the Board is
satisfied that the patent neets the requirenents of
Article 83 EPC, the sole issue remaining to be
considered is that of inventive step (Articles 52(1)
and 56 EPC).

The closest prior art is given by docunent D1 (cf. in
particular Figures 2 and 3; page 6, lines 8 to 13;
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page 8, line 36 to page 10, line 8; page 12, lines 7 to
15; page 13, line 10 to page 14, line 37). It shows a
| ead i npedance scanni ng apparatus for use in a
pacenmaker and a nethod of discovering defective |eads
i n accordance with the wording of the respective
preanbl es of patent clains 1 and 13. The i npedance of
stinmulation leads is neasured as a voltage drop at a
resistor RlL connected in series with a capacitor C3,
the voltage drop occurring when the capacitor delivers
a pacing pulse. The voltage at RL is conpared to the
vol tage drops at reference resistors R2 and R2
establ i shing reference values serving as a high | evel
threshold and a | ow | evel threshold, respectively. The
threshold | evels are presel ected by properly setting
the resistance of the variable resistors R2 and R2'.
There is no indication that during operation of the
pacemaker these threshold | evels should be changed.
When devi ations fromthe preset range of acceptable

I npedance val ues are detected, another stinulation
circuit, which is placed in the patient's chest, is
activated so that the patient will perceive that
sonething is wong with the pacenaker.

A sim | ar apparatus and nethod are known from Docunent
D2 (cf. in particular Figures 2 and 3A to 3C, page 6,
line 27 to page 7, line 2), according to which the

I npedance of a stinulation |ead is neasured by
measuring the charging tinme of the output capacitor
provi di ng the pacing pul ses. First and second tine
limts are established as reference val ues which serve
as a high level threshold and a |ow | evel threshold,
respectively. \Wien inpedance neasurenents exceed the
threshold | evel s, a second, redundant lead is
substituted for the defective one. Again there is no

i ndication as to any nodification of these threshold

1342.D Y A
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| evel s acting as threshold | evels during operation of
t he pacenaker.

The cl ai ned apparatus and net hod are distingui shed from
the prior art according to D1 or D2 by the provision of
nmeans for devel opi ng a novi ng average of i npedance
nmeasurenents as said preselected reference and the step
of devel opi ng such a novi ng average, respectively. The
technical function of this nmeasure is that the
reference is adapted to insignificant drifts in the

I npedance neasurenents (i.e. drifts below the |evel of
the al |l owabl e predeterm ned anmount of deviation from
the reference) which could otherw se be m staken as a
degradation of the stinulation |ead.

However, such a neasure is not required in a |ead
i npedance scanni ng apparatus or nethod of discovering
defective | eads as known from D1 or D2.

In the operation of the known apparatus or nethod, the
presel ected reference serves as an upper and | ower
threshold I evel for determning the extrene situation
of a failure of the stinulation |ead, wherein any
crossing of the threshold levels is indicative of
either a short circuit or a broken | ead and thus of a
total lead failure which requires imedi ate action to
be taken. For such a type of reference which is set at
"relatively high" or "relatively low' levels with
respect to the nom nal value of the inpedance
nmeasurenent (cf. page 9, lines 1 to 7 in Dl), there is
no need to adapt the threshold levels to snmall drifts
in the inpedance neasurenents so that such a neasure
woul d not have any neani ngful technical function. On
the contrary, it would be apparent for a skilled person
that varying the threshold levels in the operation of
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t he known apparatus and nethod would inply the risk for
a potentially catastrophic defect of the |lead to be
detected too | ate. Hence, when working with the known
apparatus or nmethod, there is no conceivable incentive
whi ch woul d have | ed a skilled person to contenpl ate
devel opi ng a novi ng average for the presel ected

ref erence.

For these reasons, the Board does not share the

appel lant's view that the objective problemwas nerely
to be seen in the desire to adapt the presel ected
reference to drift effects in the inpedance

nmeasur enent s.

On the other hand, a technical function of a noving
average reference in the context of the clained

subj ect-matter becones apparent fromthe statenent of
the problemgiven in colum 5, lines 48 to 55 of the
pat ent description, according to which "not only are
per manent | ead abnormalities, such as insulation
breakdown, | ead breaks and the |i ke, detected by
arrangenents in accordance with the present invention,
but so also are | ead i npedance anonalies of a tenporary
or intermttent nature as well as significant but
gradual variations in |ead inpedance which may be
synptomatic of inpending |ead failure". The subject-
matter of patent clains 1 and 13 addresses this
specific problemif it is assuned that the presel ected
reference is not set to constitute a threshold for the
detection of catastrophic failures, as in the prior
art, but is chosen closer to the nom nal inpedance
measurenent so that a record can be kept of deviations
fromthe normwhich are above a predeterm ned anount
but still substantially | ower than deviations

i ndicative of a total lead failure. In this manner,
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tenporary or intermttent anonalies may be

di sti ngui shed froma gradual but significant
deterioration of the stinmulating | ead and an i npendi ng
| ead failure can be detected nmuch earlier than is
possible in the prior art.

On the basis of the foregoing interpretation of the

cl ai med subject-matter (which, in the light of the
patent specification, is the only technically
reasonabl e interpretation), and in view of the specific
ci rcunstances of the present case, in which the skilled
person starting fromthe closest prior art would not be
confronted with the nore general problem suggested by
the appellant, the Board accepts the problemstated in
the patent specification to constitute the objective
problemthat is associated with the aforenentioned

di fference and solved by clains 1 and 13 as granted.

This problemis not known fromDl or D2, nor would it
have occurred to the skilled person fromthis prior art
t eachi ng.

Mor eover, even know edge of the teachings of docunents
D4 and D5, none of which is concerned with the
detection of conponent failures, would not have
notivated the skilled person to abandon in an apparatus
and nethod according to DI and D2 the idea of fixed
threshold | evels for the detection of a total |ead
failure.

The teaching of D4 is concerned with determ ning the
standby pacing rate of a netabolic-demand pacemaker and
based on the observation that the neasured val ue of the
m nute vol une (being a detectable paraneter indicative
of the required standby rate) shows | ong-term
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vari ations which are for instance due to changes in an
el ectrode position or in the conductivity of the bl ood
al though the real m nute volune has not changed. It is
the desire to conpensate for these artificial changes
in the neasurenents which has led to the idea of
devel opi ng a | ong-term novi ng average of the neasured
m nute value as a basis of reference. In contrast
thereto, the | ead i npedance neasurenents according to
D1 and D2 do not suffer from conparabl e neasurenent
artifacts. Even long-termdrifts in the detection
circuit which could be due to changes in the
physi ol ogi cal condition of the paced tissue or in the
properties of electronic circuit conponents woul d have
caused only mnor and insignificant changes in the
neasured | ead i npedance conpared to the nom nal | ead

i npedance in the order of 500 ohnms and to the threshold
| evel s (being chosen as 2000 ohns and 50 ohns in a
specific exanple according to D1).

Simlar considerations apply for the teaching of D5
(cf. in particular the abstract; claim1; Figure 3;

colum 3, lines 51 to 63; colum 4, lines 25 to 33;
colum 5, line 50 to colum 6, line 5) which is
concerned wth the detection of tachyarrythma, i.e. an

abnormal Iy high rate of heart beats. In order to
reliably establish a condition of tachycardia,
measurenents of the tinme intervals between successive
heart beats are perforned and the observed tine
intervals are conpared with a fixed predetermn ned
threshold as well as a four period running average

t hreshol d devel oped fromthe precedi ng non-tachy beats,
the latter being a necessity because of the nornal
variability of the tinme intervals between non-tachy
beat s.
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Thus, although the idea of devel oping a noving average
of a reference for a neasured paraneter is known as
such in the context of inplantable stinulation devices
fromeach of docunents D4 and D5, it is used in a

di fferent context for solving a different problem and
woul d not be applicable to the concept of threshold

| evel s for the detection of a total lead failure
according to D1 or D2.

Finally, the Board considers docunent D3 relating to an
extra-corporal pacenmaker function anal yser which
nonitors electrical signals taken froma patient's body
to be irrelevant for the subject-matter of the

I ndependent patent clains, in view of the fact that
this docunent is neither concerned with inpedance
measurenents of the stinulation | eads nor with

nodi fications to reference values for any sensed

par anet er .

Hence, in the circunstances of the present case, the
skilled person would not have found in the prior art
any notivation for nodifying an apparatus and net hod
according to D1 or D2 by devel oping a noving average of
i npedance neasurenents for the reference with a viewto
detecting intermttent and significant but gradua
changes in the | ead i npedance before the occurrence of
a total lead failure.

Consequently, the Board is satisfied that the subject-

matter of clains 1 and 13 as granted conplies with the

requi renents of Articles 52(1) and 56 EPC havi ng regard
to inventive step
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The appeal is dism ssed.

The Regi strar:

R. Schunacher
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I s decided that:

The Chai r nan

G Davi es
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