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Endoscope with a deflecting element for flushing media

The invention relates to an endoscope, in particular a flexible
video endoscope, having a shaft which, at its distal end, ter-
minates in an endoscope head having at least one light inlet
and at least one channel for passage of a flushing medium, and
with a deflecting element which is arranged at a distance in
front of a mouth of the channel in order to deflect the emerg-

ing flushing medium to the light inlet.

An endoscope of this kind is known from US 4,436,087, for exam-

ple.

Endoscopes of this kind are used in particular for viewing
hollow organs within the body. With flexible endoscopes, it is
possible, for example, to examine the trachea, the oesophagus,

the stomach or the intestine.
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At the distal end, a light inlet is provided through which the
light of the image to be observed is introduced and then con-
veyed to the proximal end. In rigid endoscopes, this is done
using a rod 1lens system; in modern flexible endoscopes, a
light-sensitive chip, arranged in the distal endoscope head,
converts the incoming light signals into an electrical signal
and conveys this to the proximal head section. There, the elec-
trical signal is converted again into an image signal and, for

example, displayed on a monitor.

In practical application, it has now been found that the light
inlet or image inlet becomes soiled and that it is necessary to

clear it of contaminating material.

For this purpose, it has been proposed to provide a channel
running through the shaft of the endoscope for the passage of a
flushing medium, for example a gaseous or a liquid medium.
Since this channel by necessity has to run alongside the optics
channel, suitable measures have to be taken to deflect the
flushing medium sideward and guide it across the light inlet in
order to clean the latter. Numerous construction proposals have
now been made for how this Jjet of flushing medium can be de-

flected.

In the aforementioned US 4,436,087, this is achieved by a cap
being fitted, in most cases screwed, onto the distal end of the
endoscope head, with a deflecting element projecting radially

inwards from the inner side of said cap.

In this case, the deflecting element is configured such that it

comes to lie at a slight distance in front of the mouth of the
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channel from which the flushing medium emerges. The emerging
flushing medium then hits the deflecting element, is diverted
sideward by the latter from the axial direction to a radial
direction, and the Jjet of flushing medium is guided across the

light inlet in order to flush or blow it clear.

Certain disadvantages of this construction have been found in

practical application.

The inner cavity of the cap proved to be a kind of dirt trap
and tends to cause more soiling of the light inlet than is the

case in an endoscope without such a cap.

To clean a flushing channel, for example by a cleaning brush
being guided through it in the axial direction, the cap has to
be taken off, since otherwise the brush would strike against
the deflecting element. Bearing in mind that endoscopes have a
diameter in the range of a few millimetres, it is evident that
the components involved here are relatively small and sensi-

tive.

A further disadvantage is that the fitted closure cap finally
has to be positioned very exactly with respect to the deflect-
ing element to ensure that the desired deflection result can be

achieved.

It is customary for several channels to be routed through the
shaft of an endoscope, that is to say not just the channel for
the optics and a flushing channel, but in most cases also one

or more channels for guiding the illumination light, and often
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also an instrument channel for guiding an instrument through

the shaft.

To allow the light inlet to be flushed clear or blown clear in
the desired manner, the deflecting element then has to come to
lie in a very specific position over the mouth of the flushing
channel so that the Jjet is in fact guided across the light
inlet and not across the instrument channel. At the same time,
the deflecting element has to be so small that it does not
impede the entry of light into the light inlet and does not
screen off the illumination light or even block the instrument
channel. That is to say, the deflecting element projects from

an inner circumferential face of the cap within a relatively

small area.

If the cap is now screwed on too little or too far, the de-
flecting element does not come to lie in its exactly predeter-

mined position, and the desired flushing result 1is not

achieved.

From US 5,746,695 an endoscope of the above mentioned kind is
known having a closing cap comprising the deflecting element as
an integral part for deflecting the emerging flushing medium
laterally towards the light inlet. Contrary to the above men-
tioned construction with a cap which can be screwed on, the cap
is contoured in a manner that it can be placed only in a par-
ticular orientation on the distal end of the endoscope. For it,
both the distal end of the endoscope head and the cap are pro-
vided with respective complementary projections and recesses
respectively for assuring a correct positioning of the cap

together with the deflecting element.
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The disadvantage of that construction is that both the distal
end of the endoscope head and the corresponding face of the cap
are designed very complicated. This needs an expensive machin-
ing of these parts. Further, the numerous recesses and under-
cuts provide bacteria niches and therefore need very deep

cleaning and sterilization processes.

It is an object of the present invention to provide simple
construction measures that guarantee an exact positioning of
the deflecting element so that it is possible to achieve an
exactly oriented jet of flushing medium even after several

dismantling, cleaning and assembling procedures.

According to the invention, this object is achieved by the fact
that the deflecting element is arranged on a segment of the
body of the endoscope head, said segment being able to be de-
tached from the body, and in that the segment is received cap-
tively and in a defined position on the body, and being secured

on the body by means of a holder.

A segment within the meaning of the present invention is under-
stood as a piece of the mostly approximately cylindrical body
of the endoscope head that can be detached from the latter. It
is possible to imagine this as being like removing a brick as a

segment from a wall made of bricks.

The actual deflecting element is arranged on this segment. By
virtue of the configuration as segment, the latter can be
placed with an exact fit into the corresponding gap in the body
of the endoscope head. This has the result of ensuring an exact

orientation of the deflecting element protruding from the seg-
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ment, so that this deflecting element is in an exact orienta-
tion each time the segment has been removed for cleaning the
flushing channel and has then been put back in place. The fit-
ting of the segment onto the body of the endoscope head can be
done only in a single exactly aligned position and is therefore
no longer dependent on the skill or attention of the person
assembling the endoscope head after a cleaning procedure. An
incorrect position caused by a cap being screwed on too little

or too far is therefore ruled out by the system.

It is thus possible to achieve a permanently uniform fit and
uniform orientation of the deflecting element, even if such an

endoscope has undergone numerous cleaning cycles.

After the segment has been fitted in place, it is held securely
and captively by the holder. This holder serves only to hold
the segment and has no influence on the orientation of the
deflecting element. Therefore, it is possible, for example, to

design this holder as a screw cap.

In a further embodiment of the invention, the segment is mag-

netic and can be held magnetically on the body.

This measure has the advantage that the dismantling and assem-

bly are made very much easier.

For the dismantling procedure, it is possible first to remove
the holder, for example the aforementioned screw cap. The mag-
netic holder guarantees that the segment does not fall off the
body of the endoscope. To remove it, it has to be gripped by

hand or with a tool. Similarly, after a cleaning and steriliz-
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ing procedure, assembly is then also made easier. Because of
the magnet effect, the segment is held on the body of the endo-
scope head until it 1is secured captively by a corresponding

holder.

The segment can be put into position, the correct fit can be
checked for, and a clip connection can then be closed by press-

ing it in, for example.

In a further embodiment of the invention, the segment has ap-
proximately the shape of a portion of a circle, from which the

deflecting element protrudes.

This measure has, among other things, the advantage that, even
with this relatively small component part, a relatively stable
body is formed, for example in the shape of a portion of a
disc, which body, at the time of assembly, is easily fitted
onto the corresponding cutout in the body. The actual deflect-
ing element then protrudes from the body, or the body itself

can then be designed as part of the deflecting element.

In a further embodiment of the invention, when a plurality of
channels are provided for passage of flushing media, a plural-
ity of deflecting elements are correspondingly present on the

segment.

This measure has the advantage that, if, for example, a first
channel is provided for the delivery of a liquid medium, for
example flushing water, and a second channel is provided for
the delivery of a gaseous medium, the light inlet can be acted

on first by the liquid flushing medium. Said 1light inlet is
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provided with a deflecting element suitably arranged above the
mouth of this channel. Moreover, on a channel arranged later-
ally from this and used for the delivery of flushing air, a
corresponding further deflecting element is provided so as then
to be able to guide the air across the 1light inlet for the
purpose of final flushing and drying. It is possible to provide
these several deflecting elements as one integral deflecting
élement on the segment, such that a certain area in each case
comes to lie over an opening of a mouth of one of the two

flushing channels.

In a further embodiment of the invention, at least one opening
for a further channel, in particular an instrument channel, is

cut out in the segment.

This measure has the advantage that the segment can represent a
relatively large area of the end of the body of the endoscope
head, for example a half disc or more, and as a result is then
relatively stable. It is then possible to cut a continuous
opening through the body, for example in order to keep free an
instrument channel lying in this area. This contributes to the
stability of the segment and makes it possible to design the
latter as a relatively large component part, which is then

accordingly easy to handle.

In a further embodiment of the invention, the deflecting ele-
ment is designed in such a way that it directs the flushing
medium not only to a light inlet, but also to an illumination

light outlet or, if appropriate, to several such outlets.
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The main aim is to flush clear the light inlet, in order to
achieve an optimal viewing result. Sometimes, however, the
light efficiency is reduced by the light outlet opening for the
illumination light becoming covered by contaminating material
and as a result becoming dimmed. By means of the construction
measure now proposed, it is possible to flush clear, or blow
clear, not just the 1light inlet, but also the illumination

light outlets.

In a further embodiment of the invention, on the distal face of
the body of the endoscope head, between a channel for guiding a
flushing medium and the inlet or outlet to be flushed, a chan-
nel-like recess is in each case cut out for guiding the flush-

ing medium.

This measure has the advantage of permitting targeted guidance
of the flushing medium from the mouth of the channel to the
inlet or outlet that is to be flushed. The deflecting element,
which comes to lie over the channel-like recesses, constitutes
a kind of 1lid for these shaft-like or channel-like recesses, so
that as a whole a guide channel for the flushing medium is

created.

Depending on the configuration of these channel-like recesses,
the flushing medium is guided from a channel, or from its
mouth, in a targeted manner to one or more inlets or outlets

for the light-conveying means.

This measure has the advantage of permitting particularly tar-
geted guidance of the flushing media. The channel-like recesses

are to be produced during the original manufacture of the body,
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which, for example, can be manufactured as an injection-moulded

part.

It will be appreciated that the aforementioned features and
those still to be explained below can be used not only in the
cited combinations, but also in other combinations or singly,

without departing from the scope of the present invention.

The invention is described and explained in more detail below
on the basis of a selected illustrative embodiment and with

reference to the attached drawings, in which:

Fig. 1 shows an endoscope, namely a flexible video endo-
scope, provided with an endoscope head according to
the invention with a deflecting element, a slightly
enlarged plan view of the distal end being shown in

the centre of the figure,

Fig. 2 shows an exploded view of the main components of the

distal endoscope head,

Fig. 3 shows the endoscope head in the assembled state, with

the optics inserted,

Fig. 4 shows a cross section along the line IV-IV from Fig.
2,

Fig. 5 shows a cross section along the line V from Fig. 2,
and
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Fig. 6 shows a cross section which corresponds to the cross
section in Fig. 4 and in which the segment shown in

Fig. 5 is fitted in place.

In Fig. 1, a flexible endoscope according to the invention is

designated in its entirety by reference number 10.

The flexible endoscope 10 has, at its proximal end, a head
section designated overall by reference number 12. An eyepiece
14 extends from the proximal face of the head section 12. A
laterally extending connector piece 16 is used for connection
of a cable 18 which can include lines for lighting, flushing,
insufflation, suction, image transmission and the like. A fur-
ther connector piece 20 extending approximately in the direc-
tion of the eyepiece 14 is provided so that instruments, for
example forceps, coils or the like, can be pushed through it

into the endoscope 10 or the head section 12.

Two hand-operated wheels 22, 23 arranged laterally on the head
section 12 can be used to adjust the viewing direction of the
endoscope. Also provided in the area of the head section 12 are
switches 24, 25, 26 via which various functions, for example
suction, flushing or the like, can be controlled, as is known

per se in the design of flexible endoscopes.

An elongate, flexible shaft 30, in the present illustrative
embodiment with a length of approximately one metre, extends
from the head section 12. The shaft 30 is made of a flexible
plastic material that permits curving and bending of the shaft

30.
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The end of the shaft 30 is closed by an endoscope head 32. It
will be seen from the enlarged view of the distal end face that
a light inlet 38 opens out here, through which light can pass

into the interior of the shaft 30.

This 1light corresponds to the image that can be observed
through the eyepiece 14. Depending on the design of the endo-
scope, the light is conveyed from the light inlet 38 via light
guides, either a rigid lens system, or, in the case of a flexi-
ble endoscope, a flexible light gquide. In the design as a video
endoscope, the incident light is converted by a CCD chip into
an electrical signal and is then delivered via the cable 18 to

a monitor or to an image-processing system.

It will also be seen that two illumination light outlets 40, 41
are present through which illumination light is delivered to

the distal end and emerges from the latter.

T+ will also be noted that a continuous instrument channel 42

is provided.

An instrument pushed in through the connector piece 20 can

emerge at the distal end by way of this instrument channel 42.

Two channels 46 and 48 are indicated by dot-and-dash lines, the
channel 46 being an air channel for delivery of flushing air,
and the channel 48 being designed as a water-conveying channel

for delivering water as flushing liquid to the distal end.
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As will be apparent from Fig. 1, these channels 46 and 48 lie
hidden under a component part that will first be described in

detail in connection with Figures 2 to 6.

From the exploded view in Fig. 2, it will be seen that the

endoscope head 32 has an approximately cylindrical body 34.

It will also be seen from this exploded view that a segment 50
can be detached from the distal end area of the body 34 and
that a deflecting element 52 projects from the side of the

segment.

When it is placed onto the top face of the body 34, the segment
50 is secured by means of an annular cap 44 being screwed on,
as can be seen from Fig. 3. For this purpose, the annular cap
44 has a corresponding annular flange 45 which engages over
part of the circumference of the segment 50. The annular cap 44

serves for holding the segment 50 of the body 34.

From the cross-sectional view in Fig. 5, in connection with the
view in Fig. 2, it will be seen that the segment 50 has a body
in the shape of a portion of a circle which, in the view shown
in Fig. 5, extends to the left from the broken line. A corre-
sponding step 35 is formed on the top face of the body 34, and
this portion of the segment can be placed with a complementary

fit on this step.

To ensure that the instrument channel 42 reaches right to the

end, a corresponding opening 54 is formed in the segment 50.



L T e T e T e T e T e T e T T T s T e O e T e T e, T e, TR s T e, T e T e T e, IO e, T e, T e, IO e, O e IO e, TR e T e T e T e T s TR e T s R s B O e T e T e T e T e T s T s T e T e T e B

O

(24) JP 2006-297097 A 2006.11.2

14

The portion extending to the right from the broken line 56 in
Fig. 5 contains the actual deflecting element 52. In this area,
two semicircular recesses 58 and 59 are cut out, and also a

further curved recess 61.

When the segment 50 is placed on the distal end of the body 34,
as can be seen for example in Fig. 6 and Fig. 3, the semicircu-
lar recesses 58, 59 and 61 fit neatly round the contour of the
illumination light outlets 40 and 41 and round the light inlet

or optics channel 39.

It will be seen from Fig. 4 that the two flushing channels,
namely the air channel 46 and the water channel 48, run ap-
proximately centrally through the body 34, these channels being
enclosed by metal tubes fitted into the body 34, which itself

is made of plastic.

As will be seen from the cross-sectional views in Fig. 2 and
Fig. 3, a corresponding metal tube piece 43 is inserted into

the instrument channel 42.

The segment 50 is either itself made of magnetic material or is
provided with a magnetic insert such that it fastens magneti-

cally to the top face of the body 34.

In this state, the underside of the deflecting element 52 comes
to lie at a slight distance, for example two tenths of a milli-
metre, above the mouth 51 of the flushing channels 46 and 48.
If air is now passed through the channel 46, as is indicated by
an arrow in Fig. 2, the air emerging from the mouth 51 of this

channel 46 hits the underside of the deflecting element 52 and
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is deflected sideward by the latter in the direction of the
light inlet 38 or the optics channel 39, as is indicated by
arrows in Fig. 2, by the arrow 47 in Fig. 3, and by the flow

arrows in Fig. 6.

From the cross-sectional view in Fig. 4, it will be seen that,
in the area between the channel 46 and the optics channel 39, a
channel-like recess 55 is present on the top face or end face
of the body 34. Similarly, a corresponding channel-like recess
53 is provided between the channel 48 and the optics channel
39. These recesses 53 and 55 ensure that the flushing medium
emerging from the channels 46 and 48 is correctly targeted at
the optics channel 39. The deflecting element 52 covers these
distally open recesses 53 and 55, as can be seen from the view
in Fig. 6. With the segment 50 in place, precisely defined flow
channels and connection channels are thus provided between the
channels 46 and 48 for delivering the flushing medium into the
optics channel 39 that is to be flushed. In this configuration,
the optics channel 39 can be flushed alternately with air or

with water.

By means of a suitably different configuration or orientation
of these channels, the illumination light outlets 40 and 41 can

also be flushed.

As will be seen in particular from Fig. 6, the deflecting ele-
ment 52 extends in such a way that, for example, flushing lig-
uid emerging from the channel 48 is guided not just across the
optics channel 39 but also across the corresponding illumina-

tion light outlet 40, such that the latter is at the same time
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also flushed clear of contaminants. The same applies then for

the air channel 46.

For cleaning or sterilizing, the annular cap 44 is unscrewed,
as can be seen for example from the exploded view in Fig. 2,
but the magnetic force ensures that the segment 50 at first
remains in place. It can then be removed, such that the chan-
nels 46 and 48 can then be cleaned, for example by means of

brushes being pushed through them.

After the cleaning and sterilizing, the segment 50 is placed
back on the top face of the body 34, this being made easier by
the fact that it can be pushed from above and from the side
onto the edge 35. This part is then exactly centred and fixed
by means of the annular cap 44 being screwed on. A correspond-
ing inner thread (not shown) of the annular cap 44 engages in a

corresponding outer thread on the body 34.

An annular flange 49 extending round the body 34 limits this
movement. On the opposite side, this annular flange 49 limits
the depth of insertion of the endoscope head 32 into the shaft
30.
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Claims

Endoscope with a shaft (30) which, at its distal end,
terminates in an endoscope head (32) having at least one
light inlet (38) and at least one channel (46, 48) for
passage of a flushing medium, and also with a deflecting
element (52) which is arranged at a distance in front of a
mouth (51) of the channel (46, 48) in order to guide the
emerging flushing medium to the light inlet (38), charac-
terized in that the deflecting element (52) is arranged on
a segment (50) of the body (34) of the endoscope head
(32), said segment (50) being able to be detached from the
body (34), and in that the segment (50) is received cap-
tively and in a defined position on the body (34), and be-

ing secured on the body (34) by means of a holder.

Endoscope according to Claim 1, characterized in that the
segment (50) is magnetic and can be held magnetically on

the body (34).

Endoscope according to Claim 1, characterized in that the
segment (50) has approximately the shape of a portion of a

circle, from which the deflecting element (52) protrudes.

Endoscope according to Claim 1, characterized in that,
when a plurality of channels (46, 48) are provided for
passage of flushing media, a plurality of deflecting ele-
ments (52) are correspondingly present on the segment

(50) .
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Endoscope according to one of Claims 1 to 4, characterized
in that at least one opening (54) for a further channel,
in particular an instrument channel (42), is cut out in

the segment (50).

Endoscope according to one of Claims 1 to 5, characterized
in that the deflecting element (52) is designed in such a
way that it directs the flushing medium not only to a
light inlet (38), but also to illumination light outlets
(40, 41).

Endoscope according to one of Claims 1 to 6, characterized
in that on the distal face of the body (34), between a
channel (46, 48) for guiding a flushing medium and the
inlet (38) or outlet (40, 41) to be flushed, channel-like
recesses (53, 55) are cut out for guiding the flushing me-

dium.

Endoscope according to claim 1, characterized in that the
holder is a cap (44) which can be placed on the assembly

of body (34) and segment (50).
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Abstract

An endoscope (10) has a shaft (30) which, at its distal end,
terminates in an endoscope head (32). The latter has at least
one light inlet (38) and at least one channel (46, 48) for
passage of a flushing medium, and also a deflecting element
(52) which is arranged at a distance in front of a mouth (51)
of the channel (46, 48) in order to guide the emerging flushing
medium to the light inlet (38). It is proposed that the de-
flecting element (52) is arranged on a segment (50) of the body
(34) of the endoscope head (32), said segment (50) being able
to be detached from the body (34), and that the segment (50) is
received captively and in a defined position on the body (34)
and being secured on the body (34) by means of a holder.

(Fig. 1)
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