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(54) ENDOSCOPE END CAP

(57) An endoscope end cap, comprising a sleeve
member (1, 21, 31), protrusion elements (2, 22, 32), and
a movable sleeve (3, 23, 33). The sleeve member (1, 21,
31) is connected to the front end of an endoscope, the
sleeve member (1, 21, 31), the protrusion elements (2,
22, 32), and the movable sleeve (3, 23, 33) are connected
in sequence, and the movable sleeve (3, 23, 33) can
move freely on the outer surface of the endoscope. When
the endoscope is inserted for examination, the end cap
(101, 201, 301) is easy to enter and does not scratch the
digestive tract since the end cap has a cylinder-like struc-
ture which is smooth and has no angularity; when the
endoscope is being withdrawn, the movable sleeve (3,
23, 33) moves distally and abuts against the sleeve mem-
ber (1, 21, 31), so as to support the protrusion elements
(2, 22, 32) to enable the protrusion elements to dilate the
inner wall of the intestine, improving the quality of single
endoscope examination, and reducing discomfort of a
patient, operation risk, and operation time.
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Description

Technical Field

[0001] The present disclosure relates to a device for
medical endoscopy, and in particular to an endoscopic
end cap (endoscope end cap).

Background Art

[0002] In endoscopy procedures, flexible instruments
are used to view a body lumen, such as the gastrointes-
tinal tract and many others. The instruments are provided
with fibre-optic or charge-couple device (CCD) cameras,
which enable images to be transmitted around bends and
images to be produced and displayed on a screen. En-
teroscopy is the endoscopy of the small intestine and
colonoscopy is the endoscopy of the colon and the distal
part of the small intestine. Colonoscopy and enteroscopy
are the most effective techniques to assess the state of
health of the bowel.
[0003] Colorectal adenoma (especially villous adeno-
ma) is the main precancerous disease of colorectal can-
cer (CRC). Timely screening and discovery and endo-
scopic resection of colorectal adenoma is the most ef-
fective measure for preventing CRC. At present, colon-
oscopy is generally recognized as the "gold standard" for
the detection of colorectal cancer and its precancerous
lesions, namely adenoma.
[0004] However, there are some objective factors, par-
ticularly the special physiological structure of the intesti-
nal tract itself. The intestinal tract itself is convoluted in
many places. Further, the colon has three major physi-
ological characteristics including teniae coli, haustra, and
epiploic appendage. Some of the walls of the colon are
contracted into many sac-shaped pouches, i.e., haustra,
and there are many epiploic appendages near the teniae
coli. The outside of the epiploic appendages is surround-
ed by the peritoneum. Sometimes epiploic appendages
containing too much fat may be twisted or even fall into
the intestine, causing intussusception. Therefore, the lu-
men of the colon is not smooth and flat, but there are
many ring-shaped folds, and solid feces or liquid feces
in the colonic lumen. Moreover, due to the adenoma char-
acteristics (such as size, shape, number, colorectal an-
atomic site, etc.), an intestinal adenoma is probably un-
detected during colonoscopy of the presence or absence
of an intestinal adenoma. For example, during examina-
tion by a colonoscope which is being withdrawn or re-
tracted, the soft intestinal wall may be close to the lenses
of the colonoscope to disturb the imaging, and some
small adenomas that exist under the ring-shaped folds
or solid feces or liquid feces in the colonic lumen may be
undetected. During the withdrawal of the colonoscope,
"jerks" and "rapid slippages" of the colonoscope may oc-
cur in the colonic lumen, which further increases the pro-
portion of undetected cases. Therefore, colonoscopy has
not been performed with satisfactory quality.

[0005] Colorectal cancer is the second leading cause
of cancer death behind lung cancer in Europe and North
America. The incidence of colorectal cancer in China also
tends to increase year by year. Colonoscopy is the gold
standard for bowel examination and is the most effective
way to prevent the incidence of colorectal cancer. How-
ever, at present, colonoscopy is not highly popularized
in China and each examination is performed within a lim-
ited time, thus there are probably undetected cases, and
it is not possible to achieve early detection, early treat-
ment, and early prevention. As a result, the incidence of
colorectal cancer in China is much higher than those in
developed countries such as Japan. Medical staff should
pay attention to this issue.
[0006] During colonoscopy for early cancer screening,
if the discovered polyps and adenomas are resected in
time, the risk of developing them into cancer can be great-
ly reduced, and the incidence of colorectal cancer can
be reduced. Therefore, it is recommended in western de-
veloped countries that people over the age of 50 should
be subjected to a colonoscopy every two years. However,
due to the special structures of the rectum and colon
consisting of many bends and inner wall folds, the back
of the folded walls is objectively invisible from the viewing
angle in the traditional colonoscopy and thus some cases
may be undetected. Reports show that adenomas are
detected by different colonoscopists at a rate varying
from 7% to 53%. There is still much room for increase in
the adenoma detection rate.
[0007] PCT Patent Publication No. WO2011/148172
describes a covering for a medical endoscopic instru-
ment, which is a covering having a plurality of moveable,
external angled projecting elements, wherein the project-
ing elements are similar to brush head bristles. When the
endoscope is advanced, the projecting elements are tilt-
ed toward the surface of the endoscope. When the en-
doscope is being withdrawn, the bristles are splayed to
help stretch the folds, so that the colonoscopy is carried
out in a better manner. However, the brush head bristles
apply a limited support force to the lumen, thus the field
of view of the endoscope cannot be enlarged well.
[0008] PCT Patent Publication No. WO2014/123563
describes an endoscopic sleeve including a tubular mem-
ber and spaced projecting elements, wherein the project-
ing elements are bendable towards both proximal and
distal directions of the tubular member. Because the pro-
jecting elements are bendable only to a limited degree,
a greater resistance may be applied when the endoscope
is being advanced through some curved parts of the in-
testinal tract. In addition, it is difficult to effectively open
the folds in the intestinal tract at some parts with colon
intussusception and teniae coli.
[0009] Therefore, there is an urgent need for an end
cap that can overcome the above-mentioned related
problems occurring during colonoscopy, increase the de-
tection rate of diseases by colonoscopy, and also shorten
the endoscope withdrawal time.
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Summary

[0010] An object of the present disclosure is to design
an endoscopic end cap. Especially when used in coop-
eration with a colonoscopy, the endoscopic end cap pro-
vides less resistance to insertion of the colonoscope, and
also enlarges the space occupied by the colonoscope in
the lumen and stretches the shortened and folded intes-
tinal lumen during examination accompanied by colono-
scope withdrawal, so that the folded and curved parts of
the intestinal tract can be visualized at the lenses of the
colonoscope to the greatest extent, thereby enlarging the
range visible by the colonoscope, shortening the time for
examination accompanied by colonoscope withdrawal,
improving the quality of a single colonoscopy, reducing
discomfort of a patient, operational risks and time costs,
and thus preventing and reducing the incidence of color-
ectal cancer.
[0011] The endoscopic end cap of the present disclo-
sure comprises a sleeve member, a projecting element,
and a movable sleeve. The sleeve member is made of
an elastic material and is elastically deformable, and is
expanded to cover an end of an endoscope and be tightly
matched with the outer diameter of the endoscope, so
as to ensure no detachment or slip-off of the end cap
when entering or exiting a lumen of a human body. The
projecting element surrounds the sleeve member. When
normally dilated, the projecting element may support and
dilate the lumen of the human body or open an inner wall
of a natural lumen, and drag the back portion of the folded
wall of the intestinal tract out, so that it is visualized within
the field of view of the endoscope, whereby the detection
rate in endoscopy will be greatly increased. The movable
sleeve is located at the proximal end of the end cap, has
an inner diameter slightly larger than that of the sleeve
member, and is movable forward and backward in the
axial direction of the endoscope with a varying force ex-
erted thereon.
[0012] When the endoscope is being inserted into a
human body for endoscopy, the movable sleeve moves
proximally in the axial direction of the endoscope, and
the projecting element is pulled by the movable sleeve
to extend proximally. In this case, the projecting element
is stretched in the axial direction of the endoscope and
is in a radially contracted state with a smaller outer pe-
rimeter, thus less resistance is exerted thereon, which
facilitates the introduction of the endoscope into the pa-
tient’s body. When the endoscope is being removed, i.e.,
withdrawn, from the human body, the movable sleeve is
pressed by human tissue and moves distally in the axial
direction of the endoscope, so that the projecting element
is normally dilated and restored to the original state, so
as to dilate the inner wall of the digestive tract of the
patient. In this case, the projecting element is com-
pressed along the axial direction of the endoscope and
is in a radially dilated state with a larger outer perimeter,
thus a greater resistance is exerted thereon. Because
the digestive tract is dilated, the range of the field of view

of the endoscope is enlarged, and thus the endoscopic
detection rate will be increased, and the proportion of
cases undetected by endoscopy will be greatly reduced.
Moreover, the projecting element is in direct contact with
the inner wall of the digestive tract, thus lesions or polyps
on the folds behind the inner wall of the digestive tract
are dragged out as the endoscope is being withdrawn,
so that it is only necessary for the endoscopist to inject
a small amount of gas to assist in the observation during
examination, which can reduce the patient’s pain.
[0013] Therefore, during the entire withdrawal move-
ment of the endoscope, the colonic lumen is enlarged,
and the curved parts of the colon will be straightened and
the folded parts of the colon will be flattened by a friction
force from the endoscopic end cap, so that some ade-
nomas hidden in the curved parts or folded parts of the
colon or under the excrement are exposed to the field of
view of the endoscope, whereby the effect of the endos-
copy is improved, and the endoscope withdrawal time is
advantageously reduced.

Brief Description of Drawings

[0014]

FIG. 1 is a schematic view of an endoscopic end cap
during withdrawal of an endoscope, assembled with
the endoscopic end cap, from a body lumen.

FIG. 2A is a schematic view of the endoscopic end
cap during insertion of the endoscope.

FIG. 2B is a schematic view of the endoscopic end
cap during withdrawal of the endoscope.

FIG. 3 is a right side view of an eversible endoscopic
end cap.

FIG. 4A is a front view of the eversible endoscopic
end cap shown in FIG. 3.

FIG. 4B is a sectional view of the eversible endo-
scopic end cap shown in FIG. 3.

FIG. 5 is a side view of an eversible endoscopic end
cap in a state of being extruded from a mold.

FIG. 6 is a sectional view of the eversible endoscopic
end cap in a state of being extruded from a mold.

FIG. 7 is a right side view of a combined eversible
endoscopic end cap.

FIG. 8A is a front view of the combined eversible
endoscopic end cap shown in FIG. 7.

FIG. 8B is a sectional view of the combined eversible
endoscopic end cap shown in FIG. 7.
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FIG. 9 is a schematic view of an umbrella-type en-
doscopic end cap.

FIG. 10 is a sectional view of the umbrella-type en-
doscopic end cap shown in FIG. 9.

FIGS. 11A and 11B are left and right side views of
the umbrella-type endoscopic end cap shown in FIG.
9, respectively.

FIGS. 12A and 12B are left and right side views of
another umbrella-type endoscopic end cap, respec-
tively.

FIG. 13 is a schematic view of a mesh-type endo-
scopic end cap.

FIGS. 14A and 14B are a left side view and a front
view of the mesh-type endoscopic end cap shown
in FIG. 13, respectively.

FIG. 15 is a schematic view of another mesh-type
endoscopic end cap.

FIGS. 16A and 16B are a left side view and a front
view of the endoscopic end cap shown in FIG. 15,
respectively.

FIG. 17 is a schematic view of another mesh-type
endoscopic end cap.

FIGS. 18A and 18B are a left side view and a front
view of the mesh-type end cap shown in FIG. 17,
respectively.

FIG. 19 is a schematic view of a mesh-type endo-
scopic end cap combined with an end cap cover.

FIGS. 20A and 20B are a left side view and a front
view of the mesh-type endoscopic end cap combined
with an end cap cover shown in FIG. 19, respectively.

FIG. 21 is a right side view of an eversible endoscopic
end cap with an end cap cover comprising a protru-
sion.

FIG. 22A is a front view of the eversible endoscopic
end cap shown in FIG. 21.

FIG. 22B is a sectional view of the eversible endo-
scopic end cap shown in FIG. 21.

Description of Reference Signs

[0015] 1, 21, 31, sleeve member; 2, 22, 32, projecting
element (protrusion element); 3, 23, 33, movable sleeve;
5, fin; 4, 24, 34, end cap cover; 25, umbrella-shaped pro-
jecting element; 26, connecting rod; 101, 201, 301, en-

doscopic end cap; 102, body lumen; 103, endoscopic
shaft; 7, protrusion.

Detailed Description of Embodiments

[0016] The technical solution of the present disclosure
will be described in detail below with reference to the
drawings. It should be understood that the specific em-
bodiments described herein are intended only to explain
the present disclosure and are not intended to limit the
present disclosure. The scope of the present disclosure
is not limited by these embodiments, but is determined
by the scope of the patent application. In order to provide
a clearer description and enable those skilled in the art
to understand the description of the present disclosure,
the portions in the drawings are not necessarily drawn
according to their relative dimensions, the ratios of some
dimensions to other related scales will be highlighted and
exaggerated, and irrelevant or unimportant details are
not fully drawn for simplicity in drawings.
[0017] FIG. 1 schematically illustrates an endoscopic
end cap 101, constructed and operated in accordance
with an embodiment of the present disclosure, which is
mounted on an endoscopic shaft 103 and inserted in a
body lumen 102, including, but not limited to, the colon
or other parts of the gastrointestinal tract or other body
lumens. An endoscope has one or more image capturing
devices for viewing the body lumen and working chan-
nels, as is well known in the art. The distal end of the
endoscopic end cap 101 is the end portion which is com-
mensurate with the end of the endoscopic shaft 103. It
is the end portion which is furthest from the endo-
scopist/colonoscopist and as such is the end portion of
the instrument which is deepest within the patient’s body.
A distal movement of the endoscope is an insertion of
the endoscope, i.e., further into a patient’s body lumen,
and a proximal movement of the endoscope is a with-
drawal of the endoscope towards the operator.
[0018] In a non-limiting embodiment of the present dis-
closure, the endoscopic end cap 101 comprises a sleeve
member 1, a projecting element 2, and a movable sleeve
3, wherein the sleeve member 1 has an inner diameter
smaller than that of the endoscopic shaft and may be
expanded to cover the distal end of the endoscopic shaft
and be tightly matched with the endoscopic shaft 103, to
ensure no detachment or slip-off of the endoscopic end
cap 101 when entering or exiting a lumen of a human
body. The sleeve member 1 may have a shape selected
from a truncated pyramid, a cone, and a cylindrical shape,
and may have a cross-sectional shape selected from a
circle, an ellipse, a triangle, a polygon, and the like. The
projecting element 2 is connected to the sleeve member
1 at one end thereof and connected to the movable sleeve
3 at the other end thereof. The movable sleeve 3 is lo-
cated at the proximal end of the projecting element 2 and
has an inner diameter slightly larger than the inner diam-
eter of the sleeve member 1, so as to ensure its free
forward or backward movement in the axial direction
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around the periphery of the endoscopic shaft.
[0019] As shown in FIG. 2A, when the endoscope is
inserted into the human body, i.e., during the insertion of
the endoscope, it is pressed by the intestinal tract and
others, such that the projecting element 2 is attached to
the endoscopic shaft 103, and the movable sleeve 3 is
moved proximally in the axial direction of the endoscope.
The projecting element 2 is gradually moved closer to
the endoscope or even attached closely to the outer sur-
face of the shaft of the endoscope, so that the endoscopic
end cap 101 constituted by the sleeve member 1, the
projecting element 2, and the movable sleeve 3 forms a
substantially smooth and non-angular cylindrical-like
structure in a direction parallel to the axial direction of
the endoscopic shaft 103. A small resistance is exerted
on this structure due to its small radial dimension during
insertion of the endoscope, which facilitates introduction
of the endoscope into the intestinal tract. Moreover, the
portions of the end cap being in contact with the digestive
tract are smooth and not angled, thus the intestinal tract
will not be scratched, and the injury and pain caused to
the patient are reduced.
[0020] As shown in FIG. 2B, when the endoscope is
being extracted, i.e., withdrawn, from the lumen of the
human body, the movable sleeve 3 is pressed by the
intestinal tract and is moved distally in the axial direction
of the endoscope, so that the projecting element 2 pro-
trudes outward. In this case, a large force (i.e., extraction
force) larger than the insertion force is exerted on the
endoscopic end cap 101. While the movable sleeve 3 is
gradually moving closer to the sleeve member 1, the pro-
jecting element 2 is changed from a cylindrical shape to
a lantern shape and finally to a pie shape, and the outer
perimeter of the projecting element 2 is continuously in-
creased in this process. At this time, the movable sleeve
3 gradually moves toward the direction of the sleeve
member 1 until it abuts against the sleeve member 1.
When the outer perimeter of the projecting element 2
reaches the maximum value, the projecting element 2 on
which a gradually increasing force is exerted will be grad-
ually bent distally, and then the outer perimeter of the
projecting element 2 gradually decreases. During the
withdrawal of the endoscope, the intestinal tract is sup-
ported and dilated by the projecting element 2, whereby
the range of the field of view of the endoscope is enlarged,
and the accuracy rate of endoscopy is improved. Fur-
thermore, in the withdrawal of the endoscope, the mov-
able sleeve 3 abuts against the sleeve member 1, and
the two ends of the projecting element 2 are connected
to these two components, respectively, thus these two
components provide a good support for the projecting
element, so that the endoscopic end cap 101 supports
the intestinal tract more strongly, so as to greatly enlarge
the field of view of the endoscope. In this way, the endo-
scopist can directly observe some adenomas in hidden
positions without spending more time focusing on the
examination of a certain hidden area, whereby the colon-
oscopy is performed with an improved quality, and the

time for examination accompanied by endoscope with-
drawal is shortened. It is only necessary for the endo-
scopist to inject a small amount of gas to assist in the
examination, which reduces operational risks and time
costs, reduces the patient’s pain, and also helps the pa-
tient recover as soon as possible.
[0021] The endoscopic end cap 101 of the present dis-
closure may be integrally molded from silicone, rubber,
or plastic at one time, and the components are highly
manufacturable with low cost. Here, the projecting ele-
ment 2 may also be woven from a wire of a memory alloy
such as nickel-titanium. In this case, the projecting ele-
ment has a stronger effect of straightening and flattening
the intussusception and the curved parts of the intestinal
tract, so that adenomas hidden in the intussusception or
behind folds can be effectively exposed to the lenses of
the colonoscope, and thereby the quality of colonoscopy
can be significantly improved.
[0022] As shown in FIG. 1, the endoscopic end cap
101 of the present disclosure may further comprise an
end cap cover 4. The end cap cover 4 is assembled with
the sleeve member 1 and then assembled onto the en-
doscopic shaft 103. The end cap cover 4 serves the func-
tion of further limiting the position of the endoscopic end
cap 101 and is fixed to the endoscopic shaft 103, so that
slippage of the endoscopic end cap 101 from the endo-
scopic shaft can be better prevented during insertion or
withdrawal of the endoscope. The movable sleeve 3 has
an inner diameter slightly larger than the inner diameter
of the sleeve member 1 to ensure its free movement in
the axial direction around the periphery of the endoscopic
shaft 103.
[0023] The end cap cover 4 may be made of a material
with good transparency, so as not to affect the visibility
and field of view of the endoscope.
[0024] In the case where there is no end cap cover 4,
when a large friction force is exerted on the endoscopic
end cap 101 during withdrawal of the endoscope, the
movable sleeve 3 will abut against the tubular member
(sleeve member) 1 and apply to the sleeve member 1 a
force toward the distal direction. At the same time, the
projecting element 2 on which the force is exerted will
tend to be bent distally, and at this time the sleeve mem-
ber 1 serves to support the projecting element 2. In other
words, the force toward the distal direction exerted on
the projecting element 2 will be partially applied to the
tubular member 1. The tubular member 1 is connected
to the endoscopic shaft 103 in such a manner that it is
expanded to cover the distal end of the endoscopic shaft
103. In this connection manner, there may be a risk of
slippage of the sleeve member from the endoscopic shaft
when a large force is exerted thereon.
[0025] If the end cap cover 4 is assembled together
with the sleeve member 1 and then connected to the
endoscopic shaft 103, the end cap cover 4 will firmly fix
the sleeve member 1 to the distal end of the endoscope,
so that the possibility of slippage of the endoscopic end
cap from the endoscope is further reduced without af-
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fecting the existing functions of the endoscopic end cap
101.
[0026] The end cap cover 4 may also be extended dis-
tally in the axial direction to form a protrusion, so that its
end is located deeper into a part of the human body than
the end of the endoscope. The protrusion is higher than
the end face of the endoscope. Because the entire end
cap cover is made of a highly transparent material, the
field of view of the endoscope will not be obstructed dur-
ing endoscopy. During the examination, the protruding
portion may be in direct contact with a lesion, and may
separate the obstructions such as folds in the intestinal
tract. Moreover, there is a certain distance between the
protrusion and the lens, therefore imaging by the lens
will not be affected, and also the lesion structure can be
observed more easily, and thereby the disease condition
can be diagnosed more effectively. The protrusion may
be in a cylindrical structure as shown in FIGS. 21, 22A,
and 22B; or the protrusion may be conical. Compared to
the cylindrical protrusion, the conical protrusion is appli-
cable to more different occasions, such as a surgery that
requires tunneling, or a wound with a small opening,
where the conical shape facilitates more effective pene-
tration.
[0027] In an embodiment, FIG. 3 shows a right side
view of an eversible endoscopic end cap, comprising a
sleeve member 1, a projecting element 2, and a movable
sleeve 3. FIGS. 4A and 4B are a front view and a sectional
view of the eversible endoscopic end cap, respectively.
FIGS. 5 and 6 are a right side view and a sectional view
of an eversible endoscopic end cap in a state of being
extruded from a mold, respectively, which is in a cylin-
drical structure as a whole with a larger inner diameter
at the left end than at the right end. When the right end
is everted and then pulled leftward until it passes over
the left end, a configuration as shown in FIGS. 4A and
4B may be formed. In this embodiment, the entire end
cap is manufactured by the process shown in FIGS. 5
and 6 to be in an integrally molded structure comprising
a projecting element 2 connected to the proximal end of
the sleeve member 1. The projecting element 2 compris-
es a number of elongated structures with a certain width.
Each of the elongated structures extends in the axial di-
rection of the end cap from a connection with the sleeve
member 1 to a connection with the movable sleeve 3,
and the elongated structure may have a consistent, or
gradually varying width. Further, the elongated structures
of the projecting element 2 may further comprise elon-
gated fins 5. The elongated fins 5 are bent toward the
direction of the movable sleeve 3 in the initial state of the
manufactured endoscopic end cap 101 and during inser-
tion of an endoscope. During withdrawal of the endo-
scope, the elongated fins 5 are gradually bent toward the
direction of the sleeve member 1 and a ring shape is
formed around the sleeve member 1. With the elastic
force of the everted fins 5, the lumen of the human body
can be supported and dilated or an inner wall of a natural
lumen can be opened, and the back portion of the folded

wall of the intestinal tract can be dragged out and visu-
alized within the field of view of the endoscope, whereby
the detection rate in endoscopy will be greatly increased.
[0028] When an endoscope, with the eversible endo-
scopic end cap 101 in this embodiment, is inserted into
a human body for endoscopy, the movable sleeve 3
moves proximally in the axial direction of the endoscope.
As the movable sleeve 3 moves proximally, the projecting
element 2 with or without elongated fins 5 may be driven
to move closer to the direction of the endoscopic shaft
103, so that the endoscopic end cap 101 is gradually
moved closer to the endoscope or even attached closely
to the outer surface of the endoscopic shaft, and the en-
doscopic end cap 101 constituted by the sleeve member
1, the projecting element 2, and the movable sleeve 3
forms a substantially smooth and non-angular cylindrical-
like structure in a direction parallel to the axial direction
of the endoscopic shaft 103. A small resistance is exerted
on this structure during insertion of the endoscope, which
facilitates introduction of the endoscope into the intestinal
tract and further reduces the patient’s discomfort.
[0029] When the endoscope is being extracted, i.e.,
withdrawn, from the human body, the movable sleeve 3
is pressed by the intestinal tract and is moved distally in
the axial direction of the endoscope. While the movable
sleeve 3 is gradually moving closer to the sleeve member
1, the projecting element 2 is changed from a cylindrical
shape to a lantern shape and finally to a pie shape, and
the outer perimeter of the projecting element 2 is contin-
uously increased in this process. At this time, the movable
sleeve 3 gradually moves toward the direction of the
sleeve member 1 until it abuts against the sleeve member
1. When the outer perimeter of the projecting element 2
reaches the maximum value, the projecting element 2 on
which a gradually increasing force is exerted will be grad-
ually bent distally, and then the outer perimeter of the
projecting element 2 gradually decreases. During the ex-
traction of the endoscope, the elongated fins 5 are grad-
ually bent toward the direction of the sleeve member 1,
and the fins 5 are attached closely to the intestinal lumen
and further generate a supporting force to dilate the in-
testinal lumen, so that the intussusception and the curved
parts of the intestinal tract can be straightened and flat-
tened, and thereby adenomas hidden in the intussuscep-
tion or behind the folds are exposed to the lenses of the
colonoscope. As a result, the surface area of the intestinal
lumen observable by the lenses is enlarged, the rate of
undetected cases is reduced, and the quality of the colon-
oscopy is improved.
[0030] The end cap is used in cooperation with an en-
doscope. During withdrawal of the endoscope, the intes-
tinal tract is supported and dilated by the projecting ele-
ment 2, whereby the range of the field of view of the
endoscope is enlarged, and the accuracy rate of endos-
copy is improved. Furthermore, the movable sleeve 3
abuts against the sleeve member 1, and the two ends of
the projecting element 2 are connected to these two com-
ponents, respectively, thus these two components pro-
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vide a good support for the projecting element 2, so that
the endoscopic end cap 101 supports the intestinal tract
more strongly, so as to greatly enlarge the field of view
of the endoscope. In this way, the endoscopist can di-
rectly observe some adenomas in hidden positions with-
out spending more time focusing on the examination of
a certain hidden area, whereby the colonoscopy is per-
formed with an improved quality, and the time for exam-
ination accompanied by endoscope withdrawal is short-
ened. It is only necessary for the endoscopist to inject a
small amount of gas to assist in the examination, which
reduces operational risks and time costs, and also con-
tributes to shortening the time for examination accompa-
nied by endoscope withdrawal and reducing the patient’s
discomfort. Moreover, the endoscopic end cap 101 is
made by a simple mold, and the components are highly
manufacturable with low cost. The produced endoscopic
end cap 101 is everted to provide an enhanced support-
ing force and achieve a better supporting effect.
[0031] The endoscopic end cap 101 may also be used
in combination with the end cap cover 4. FIGS. 7, 8A,
and 8B show a side view, a front view, and a sectional
view of a combined eversible endoscopic end cap,
wherein the sleeve member 1 is combined with the end
cap cover 4 and then assembled onto the endoscopic
shaft. The end cap cover 4 serves the function of further
limiting the position of the endoscopic end cap 101 and
is fixed to the endoscope to prevent slippage of the end
cap from the endoscope during insertion or withdrawal
of the endoscope. The movable sleeve 3 has an inner
diameter slightly larger than the inner diameter of the
sleeve member 1, so as to ensure its free forward or
backward movement in the axial direction around the pe-
riphery of the endoscopic shaft.
[0032] FIGS. 9 to 12 show another embodiment of the
present disclosure. FIGS. 9, 10, and 11 show an umbrel-
la-type endoscopic end cap, and FIG. 12 shows another
umbrella-type endoscopic end cap, wherein FIG. 9 is a
schematic view of an umbrella-type endoscopic end cap,
FIG. 10 is a front view of the umbrella-type endoscopic
end cap shown in FIG. 9, FIG. 11 shows left and right
side views of the umbrella-type endoscopic end cap
shown in FIG. 9, and FIG. 12 shows left and right side
views of another umbrella-type endoscopic end cap. The
umbrella-type endoscopic end cap 201 comprises a
sleeve member 21, a projecting element 22, and a mov-
able sleeve 23. The projecting element comprises um-
brella-shaped projecting elements 25 and connecting
rods 26. The umbrella-shaped projecting element 25 ex-
tends in the axial direction from a connection to the sleeve
member 21, one end of the connecting rod 26 is connect-
ed to one end of the movable sleeve 23, and the other
end of the connecting rod 26 is connected to the axially
extending end of the umbrella-shaped projecting element
25, so that an umbrella-like structure is formed by the
sleeve member 21, the projecting element 22, and the
movable sleeve 23.
[0033] The umbrella-shaped projecting element 25 of

the umbrella-type endoscopic end cap 201 may be in a
rectangular shape with the same width in the direction
where it extends outwardly from the connection to the
sleeve member 21, as shown in FIG. 11, or may be in a
trapezoidal structure with a width gradually widening in
the direction where it extends outwardly from the con-
nection to the sleeve member 21, as shown in FIG. 12.
[0034] A number of projections may be provided at the
end of the umbrella-shaped projecting element to in-
crease the friction force. The projections may be de-
signed with corresponding shapes according to working
requirements, and may be point-shaped projections,
crossed diamond-shaped projections, or the like.
[0035] When the endoscope is inserted into a human
body for endoscopy, the movable sleeve 23 moves prox-
imally in the axial direction of the endoscope. As the mov-
able sleeve 23 moves proximally, the projecting element
22 may be driven to move closer to the direction of the
endoscopic shaft 103, so that the endoscopic end cap
201 is gradually moved closer to the endoscope or even
attached closely to the outer surface of the shaft of the
endoscope, and the endoscopic end cap 201 constituted
by the sleeve member 21, the projecting element 22, and
the movable sleeve 23 forms a substantially smooth and
non-angular cylindrical-like structure in a direction paral-
lel to the axial direction of the endoscopic shaft 103. A
small resistance is exerted on this structure during inser-
tion of the endoscope, which facilitates introduction of
the endoscope into the intestinal tract and further reduces
the patient’s discomfort.
[0036] When the endoscope is being extracted, i.e.,
withdrawn, from the human body, the movable sleeve 23
is pressed by the intestinal tract and is moved distally in
the axial direction of the endoscope, the connecting rods
26 are opened, and the umbrella-shaped projecting ele-
ments 25 are driven to be completely dilated to form an
umbrella shape, so that the inner wall of the digestive
tract of the patient can be dilated during the withdrawal
of the endoscope, and a lesion(s) at the fold(s) behind
the inner wall can be dragged out and visualized within
the field of view of the endoscope, which enlarges the
range of the field of view of the endoscope and hence
increases the endoscopic detection rate. At this time, the
movable sleeve 23 is forced to move to abut against the
sleeve member, and the umbrella-shaped projecting el-
ements 25 have the maximum outer perimeter when they
are perpendicular to the sleeve member. Thereafter, as
the exerted force (i.e., extraction force) increases, the
umbrella-shaped projecting elements will hardly be bent
distally under the action of the connecting rods, and only
the end portions thereof may possibly be bent distally.
At this time, the outer perimeter of the projecting element
will decrease slightly and then no longer change with the
increase of the extraction force. The extraction force ex-
erted during examination accompanied by endoscope
withdrawal is greater than the insertion force exerted dur-
ing insertion of the endoscope.
[0037] The end cap is used in cooperation with an en-
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doscope. During withdrawal of the endoscope, the intes-
tinal tract is supported and dilated by the projecting ele-
ment 22, whereby the range of the field of view of the
endoscope is enlarged, and the accuracy rate of endos-
copy is improved. Furthermore, the movable sleeve 23
abuts against the sleeve member 21, and the two ends
of the projecting element 22 are connected to these two
components, respectively, thus these two components
provide a good support for the projecting element 22, so
that the endoscopic end cap 201 supports the intestinal
tract more strongly, so as to greatly enlarge the field of
view of the endoscope. In this way, the endoscopist can
directly observe some adenomas in hidden positions
without spending more time focusing on the examination
of a certain hidden area, whereby the colonoscopy is
performed with an improved quality, and the time for ex-
amination accompanied by endoscope withdrawal is
shortened. It is only necessary for the endoscopist to
inject a small amount of gas to assist in the examination,
which reduces operational risks and time costs, and also
contributes to shortening the time for examination ac-
companied by endoscope withdrawal and reducing the
patient’s discomfort.
[0038] The endoscopic end cap 201 may also be used
in combination with the end cap cover 24, wherein the
sleeve member 21 is combined with the end cap cover
24 and then assembled onto the endoscopic shaft. The
end cap cover 24 serves the function of further limiting
the position of the endoscopic end cap 201 and is fixed
to the endoscope to prevent slippage of the end cap from
the endoscopic shaft during insertion or withdrawal of the
endoscope. The movable sleeve 23 has an inner diam-
eter slightly larger than the inner diameter of the sleeve
member 21 to ensure its free forward or backward move-
ment in the axial direction around the periphery of the
endoscopic shaft.
[0039] Another embodiment is now given with refer-
ence to FIGS. 13 to 20. FIGS. 13 to 16 show mesh-type
endoscopic end cap, FIGS. 17 and 18 show another
mesh-type endoscopic end cap, and FIGS. 19 and 20
are schematic views of a mesh-type end cap assembled
with an end cap cover.
[0040] FIGS. 13 and 15 are schematic views of mesh-
type endoscopic end cap, FIG. 14 shows a left side view
and a front view of the mesh-type endoscopic end cap
corresponding to FIG. 13, and FIG. 16 shows a left side
view and a front view of the mesh-type endoscopic end
cap corresponding to FIG. 15.
[0041] The structure of the mesh-type endoscopic end
cap 301 comprises a sleeve member 31, a projecting
element 32, and a movable sleeve 33 in this order from
the distal end to the proximal end. The projecting element
may be a meshed projecting element. The meshed pro-
jecting element 32 may be integrally formed by means
of weaving, and is connected at one end thereof to one
end of the sleeve member 31 and connected at the other
end thereof to one end of the movable sleeve 33.
[0042] The meshed projecting element 32 may be con-

nected to different positions of the sleeve member 31.
Specifically, the meshed projecting element 32 may be
connected to the proximal end of the sleeve member 31,
or the meshed projecting element 32 may be connected
to the distal end of the sleeve member 31, so that the
sleeve member 31 may be wrapped or half-wrapped in
the meshed projecting element 31. When the mesh-type
endoscopic end cap 301 is being introduced into a human
body along with the endoscope, the endoscopic end cap
301 with the meshed projecting element 32 connected
to the proximal end of the sleeve member 31 is more
easily introduced into the human body.
[0043] FIG. 17 is a schematic view of another mesh-
type endoscopic end cap, and FIG. 18 shows a top view
and a front view of the endoscopic end cap of FIG. 17.
The lantern-type endoscopic end cap is different from
the mesh-type endoscopic end cap shown in FIGS. 13
to 16 in that the sleeve member has a longer axial length
and the projecting element is connected to the distal end
of the sleeve member. Therefore, the sleeve member of
the lantern-type endoscopic end cap can be more stably
fixed to the endoscope than the sleeve member of the
strawberry-type end cap, and can provide a greater sup-
porting force to the meshed projecting element, so that
it is kept in the dilated state and not easily deformed.
[0044] It should be noted that in the mesh-type endo-
scopic end cap here, the meshed projecting element
thereof when dilated may be in the shape of a lantern, a
strawberry, a water droplet, a polygon, a circle, a mush-
room, a cup, a sphere, a trumpet, a triangle, a meshed
shape with wings, or the like.
[0045] FIG. 19 is a schematic view of a mesh-type en-
doscopic end cap combined with an end cap cover, and
FIG. 20 shows a left side view and a front view of the
mesh-type endoscopic end cap combined with an end
cap cover shown in FIG. 19. The mesh-type endoscopic
end cap combined with an end cap cover comprises a
sleeve member 31, a meshed projecting element 32, a
movable sleeve 33, and an end cap cover 34.
[0046] The combined endoscopic end cap, in which
the sleeve member 31 is bonded and combined with the
end cap cover 34 and then assembled to the end of the
endoscope, can be more firmly fixed to the endoscope
than the case where there is no end cap cover 34, so
that the end cap 301 is much less likely to slip off from
the endoscope, and thus the endoscopic end cap can
achieve a better effect.
[0047] When the endoscope is inserted into a human
body for endoscopy, the movable sleeve 33 moves prox-
imally in the axial direction of the endoscope. As the mov-
able sleeve 33 moves proximally, the projecting element
32 may be driven to move closer to the direction of the
endoscopic shaft 103, so that the endoscopic end cap
301 is gradually moved closer to the endoscope or even
attached closely to the outer surface of the shaft of the
endoscope, and the endoscopic end cap 301 constituted
by the sleeve member 31, the projecting element 32, and
the movable sleeve 33 forms a substantially smooth and
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non-angular cylindrical-like structure in a direction paral-
lel to the axial direction of the endoscopic shaft 103. A
small resistance is exerted on this structure during inser-
tion of the endoscope, which facilitates introduction of
the endoscope into the intestinal tract. Moreover, the
mesh-type endoscopic end cap has a projecting element
being in contact with the digestive tract at a smaller area
and is correspondingly subjected to less resistance and
further reduces the patient’s discomfort than the eversi-
ble and umbrella-type endoscopic end caps.
[0048] When the endoscope is being extracted, i.e.,
withdrawn, from the human body, the movable sleeve 33
is pressed by the intestinal tract and is moved distally in
the axial direction of the endoscope, and the projecting
element 32 is contracted distally as a support, so that the
inner wall of the digestive tract of the patient can be di-
lated during the withdrawal of the endoscope. Since the
dilated projecting element 32 has a large number of mesh
gaps, some tissues will be squeezed into the mesh gaps
due to limited space during the withdrawal of the endo-
scope, so that lesions at the folds behind the inner wall
will be gradually dragged out and visualized within the
field of view of the endoscope while the endoscope is
being withdrawn, which enlarges the range of the field of
view of the endoscope and hence increases the endo-
scopic detection rate.
[0049] As the movable sleeve 33 is forced to move to
abut against the sleeve member, the projecting element
32 is changed from a cylindrical-like shape when inserted
to a spherical-like shape and then to a pie shape. In this
process, the outer perimeter of the projecting element
becomes larger as an increasing force is exerted thereon.
Thereafter, as the exerted force continuously increases,
the outermost side of the pie-shaped projecting element
will be gradually bent toward the distal end of the endo-
scope. In this process, the outer perimeter of the project-
ing element decreases as the exerted force increases.
The extraction force exerted during examination accom-
panied by endoscope withdrawal is greater than the in-
sertion force exerted during insertion of the endoscope.
[0050] The end cap is used in cooperation with an en-
doscope. During withdrawal of the endoscope, the intes-
tinal tract is supported and dilated by the projecting ele-
ment 32, whereby the range of the field of view of the
endoscope is enlarged, and the accuracy rate of endos-
copy is improved. Furthermore, the movable sleeve 33
abuts against the sleeve member 31, and the two ends
of the projecting element 32 are connected to these two
components, respectively, thus these two components
provide a good support for the projecting element 32, so
that the endoscopic end cap 301 supports the intestinal
tract more strongly, so as to greatly enlarge the field of
view of the endoscope. In this way, the endoscopist can
directly observe some adenomas in hidden positions
without spending more time focusing on the examination
of a certain hidden area, whereby the colonoscopy is
performed with an improved quality, and the time for ex-
amination accompanied by endoscope withdrawal is

shortened. It is only necessary for the endoscopist to
inject a small amount of gas to assist in the examination,
which reduces operational risks and time costs, and also
contributes to shortening the time for examination ac-
companied by endoscope withdrawal and reducing the
patient’s discomfort.

Claims

1. An endoscopic end cap, characterized in that the
endoscopic end cap is capable of being arranged at
a distal end of an endoscope and comprises:
a sleeve member, a projecting element, and a mov-
able sleeve, wherein the projecting element has one
end connected to the sleeve member and the other
end connected to the movable sleeve, wherein when
the endoscope provided with the endoscopic end
cap is withdrawn, the movable sleeve moves toward
the distal end of the endoscope until it abuts against
the sleeve member, so as to provide a supporting
force for the projecting element, so that the projecting
element is dilated so as to enlarge a field of view of
the endoscope.

2. The endoscopic end cap according to claim 1,
wherein when the endoscope provided with the en-
doscopic end cap is inserted, the movable sleeve
moves proximally in an axial direction of the endo-
scope, and the projecting element is gradually
moved closer to the endoscope, so that the endo-
scopic end cap, constituted by the sleeve member,
the projecting element and the movable sleeve,
forms a substantially smooth and non-angular cylin-
drical-like structure in a direction parallel to an en-
doscopic shaft.

3. The endoscopic end cap according to claim 1,
wherein the sleeve member has an inner diameter
smaller than a diameter of the endoscopic shaft.

4. The endoscopic end cap according to claim 1,
wherein the movable sleeve has an inner diameter
slightly larger than that of the sleeve member.

5. The endoscopic end cap according to claim 1 or 2,
wherein the end cap is integrally molded from sili-
cone, rubber, or plastic at one time, and alternatively,
the projecting element is woven from a wire of nickel-
titanium memory alloy.

6. The endoscopic end cap according to claim 1 or 2,
further comprising an end cap cover, wherein the
end cap cover is assembled with the sleeve member
and then assembled onto the endoscopic shaft.

7. The endoscopic end cap according to claim 6,
wherein the end cap cover is made of a material with
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good transparency.

8. The endoscopic end cap according to claim 1,
wherein the projecting element comprises elongated
projecting elements.

9. The endoscopic end cap according to claim 8,
wherein the projecting element is connected with
elongated fins, wherein each of the fins is connected
to the projecting element at one end thereof closer
to the sleeve member and dilates a lumen of a human
body at the other end thereof during withdrawal of
the endoscope.

10. The endoscopic end cap according to claim 1,
wherein the projecting element comprises umbrella-
shaped projecting elements and connecting rods.

11. The endoscopic end cap according to claim 10,
wherein when the endoscope is withdrawn, the mov-
able sleeve moves toward a distal end in an axial
direction of the endoscope, and only end portions of
the umbrella-shaped projecting elements are bent
toward a distal end under an action of the connecting
rods.

12. The endoscopic end cap according to claim 10,
wherein each of the umbrella-shaped projecting el-
ements, at its end, has several projections.

13. The endoscopic end cap according to claim 1,
wherein the projecting element is in a meshed struc-
ture.

14. The endoscopic end cap according to claim 13,
wherein the meshed projecting element is in a lan-
tern-shaped configuration, a strawberry-shaped
configuration, a waterdrop-shaped configuration, a
polygonal configuration, a circular configuration, a
mushroom-shaped configuration, a cup-shaped
configuration, a spherical configuration, a trumpet-
shaped configuration, a triangular configuration, or
a meshed configuration with wings.

15. The endoscopic end cap according to claim 13,
wherein the projecting element is connected to a
proximal end of the sleeve member, or connected to
a distal end of the sleeve member.

16. The endoscopic end cap according to claim 1,
wherein the sleeve member is in a shape of circle,
ellipse, triangle, cone or polygon.

17. The endoscopic end cap according to claim 6,
wherein the end cap cover further comprises a pro-
trusion, wherein the protrusion is cylindrical or con-
ical.

17 18 



EP 3 766 404 A1

11



EP 3 766 404 A1

12



EP 3 766 404 A1

13



EP 3 766 404 A1

14



EP 3 766 404 A1

15



EP 3 766 404 A1

16



EP 3 766 404 A1

17



EP 3 766 404 A1

18



EP 3 766 404 A1

19



EP 3 766 404 A1

20



EP 3 766 404 A1

21



EP 3 766 404 A1

22

5

10

15

20

25

30

35

40

45

50

55



EP 3 766 404 A1

23

5

10

15

20

25

30

35

40

45

50

55



EP 3 766 404 A1

24

5

10

15

20

25

30

35

40

45

50

55



EP 3 766 404 A1

25

5

10

15

20

25

30

35

40

45

50

55



EP 3 766 404 A1

26

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2011148172 PCT [0007] • WO 2014123563 PCT [0008]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

