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Description

[0001] The presentinvention relates to uterine manip-
ulators for use in gynaecological procedures. The inven-
tion relates particularly, but not exclusively, to a uterine
cannula that may be used for uterine manipulation during
laparoscopic procedures. The invention also relates to
uterine dilators that may be used for uterine manipulation.
[0002] In this specification, the term ’uterine manipu-
lator’ encompasses uterine cannulae and uterine dilators
that are suitable for uterine manipulation, whether or not
they are in fact used for manipulation.

[0003] It is common for women to have the patency of
their fallopian tubes, or oviducts, assessed as part of in-
vestigations into infertility. That assessment involves a
hydrotubation procedure in which a dye such as methyl-
ene blue is injected into the patient’s uterus through the
cervix. The passage of dye through the uterus and ovi-
ducts may then be tracked using a laparoscope inserted
through an abdominal incision to visualise the pelvic re-
gion while hydrotubation is carried out. If an oviduct is
blocked, the point of blockage can be identified as the
point beyond which the dye does not flow. A catheter
wire may be used subsequently to unblock the oviduct.
[0004] Hydrotubationis performed using a uterine can-
nula whose shaft is inserted into the vagina and then
through the cervix so that a distal end portion of the shaft
- an intra-uterine tip - extends into the uterus. The shaft
is hollow, defining a conduit for carrying dye or other fluid
from a proximal end opening to one or more distal open-
ings in the distal end portion of the shaft. A cervical stop
disposed on the shaft at the proximal end of the distal
end portion extends radially from the shaft to seal against
and within the external os of the cervix, hence retaining
the injected fluid within the uterus.

[0005] Typically, a tenaculum or volsellum forceps is
used to grasp and pull the cervix to stabilize and align
the uterine cavity. The forceps may be fixed proximally
to the shaft of the cannula, whereby tension applied to
the cervix through the forceps equates to pressure ap-
plied distally to the shaft to keep the stop in sealing en-
gagement with the cervix.

[0006] Once inserted as described above, a uterine
cannula may also be used to manipulate the uterus to
ease laparoscopic visualisation of the uterus, the ovi-
ducts and other associated structures in the pelvicregion,
notably the ovaries. Movement of the cannula to manip-
ulate the uterus may require the assistance of a second
physician while the first physician views the pelvic region
through the laparoscope. This increases the cost of the
procedure and relies upon effective teamwork and com-
munication between the physicians.

[0007] The distal end portion of the shaft of a uterine
cannula is preferably narrow to ease insertion into the
cervix. There is arisk that the distal end of the shaft may
perforate the uterus upon insertion of the cannula or dur-
ing subsequent manipulation using the cannula. The al-
ternatives of a wider shaft or an enlarged distal end re-
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duce the risk of perforation but increase the risk of cer-
vical tearing and incompetence. As different uteri have
various dimensions, particular care must be taken to en-
sure that the distal end portion of the cannula cannot
extend beyond the distal extremity of the uterus, the fun-
dus. It is therefore necessary to measure uterine depth
before a uterine cannula is used.

[0008] Measurement of uterine depth is typically per-
formed by a sounding procedure using a uterine sound.
The uterine sound is inserted through the cervix into the
uterus to measure the distance between the cervical os
and the uterine fundus. The sound is inserted until resist-
ance is felt when its distal end encounters the fundus.
Like a dipstick, the level of wetness or mucus applied by
the cervix to the sound indicates the depth of insertion
into the uterus. Thatlevel may be read off a scale marked
on the sound when the sound is withdrawn from the va-
gina.

[0009] Document US 4,489,732 discloses a uterine
sound wherein a spring acts to bias a cervical stop to-
wards the distal end of the rod that is rigidly connected
to the handle.

[0010] A uterine sounding procedure can also help to
determine whether the uterus is anteverted (tipped for-
wards above the cervix, toward the stomach) or, less
commonly, retroverted (tipped backwards above the cer-
vix, toward the spine). If the uterus is retroverted, lapar-
oscopic visualisation of the uterus, oviducts and ovaries
may be difficult. For this reason, a retroverted uterus must
generally be manipulated into an anteverted position be-
fore hydrotubation.

[0011] The sounding procedure is not always straight-
forward. Insertion of the sound into the cervix may be
difficult if the cervical os is stenosed or awkwardly orient-
ed, and must be performed carefully and gently to avoid
cervical trauma or uterine perforation. Also, contact of
the sound with the vagina orwith the blades of a speculum
used to dilate the vagina should be avoided. Sounding
therefore adds to the duration and complexity of the hy-
drotubation procedure and introduces an additional risk
of cervical trauma and uterine perforation; even so,
sounding cannot determine uterine depth with total ac-
curacy.

[0012] Once the uterus has been sounded to deter-
mine its depth from cervix to fundus, a uterine cannula
must be selected in which the length of the distal end
portion between the cervical stop and the distal end does
not exceed the measured depth of the uterus. If the distal
end portion is too long, there is a distinct risk that the
distal end of the cannula will perforate the uterus upon
insertion of the cannula or upon manipulation of the uter-
us using the inserted cannula.

[0013] For reasons of safety, the cannulae that are
most commonly available have distal end portions that
are shorter than the depth of most uteri. Also, as sounding
is an inexact. procedure, it is necessary to err on the side
of caution when interpreting the uterine depth measured
by sounding. This means that in most cases, the cannula
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that is selected has a distal end portion that is too short
to reach the fundus; indeed, the distal end of the cannula
is often a considerable distance away from the fundus.
This can reduce the effectiveness of fluid injection into
the uterus and oviducts through the openings in the distal
end portion. Also, where the distal end portion is not fully
engaged within the uterus, the cannula may be less ef-
fective to manipulate the uterus.

[0014] Examples of uterine cannulae and manipulators
include Spackman’s Cannula; the ClearView uterine ma-
nipulator sold by Clinical Innovations; and the RUMI Sys-
tem sold by CooperSurgical, Inc. All trade marks are ac-
knowledged. All of these examples have intra-uterine
portions of a length that is predetermined to reduce the
risk of uterine perforation.

[0015] The limitations of known uterine cannulae for
manipulation mean that some physicians use cervical
dilators as uterine manipulators. This, of course, increas-
es the risk of uterine perforation. The risk of perforation
canbereduced ifalarger-diametercervical dilator is used
but this increases the difficulty of insertion into the cervix
and the risk of cervical tearing and subsequent incom-
petence. Moreover a risk of perforation remains and if
the uterus is perforated by a large-diameter dilator, the
perforation will be worse and may give rise to heavy
bleeding requiring proper repair of the uterine wall.
[0016] WO 2006/120451 discloses a uterine cannula
in which the length of the distal end portion can be ad-
justed and set before use, following sounding of the uter-
us. The length of the distal end portion is adjusted to be
just less than the length of the uterus as measured by a
uterine sound. For safety in case of inaccurate sounding,
the aim is to maintain a gap of at least 0.5 cm between
the distal end of the instrument and the uterine fundus.
Such a gap needs to be considered in the context of a
typical uterine depth of just 6 to 8 cm.

[0017] The shaft of the uterine cannula of WO
2006/120451 comprises an inner tube and an outer tube.
The inner tube is partially within the outer tube such that
a distal end portion of the inner tube extends beyond the
distal end of the outer tube. The inner tube is slideable
coaxially within the outer tube, such that the length of the
distal end portion is adjustable. The inner and outer tubes
can then be locked together by a radial screw arrange-
ment to fix the length of the distal end portion. A conduit
extends along the inner tube and leads to apertures in
the distal end portion for the injection of fluids such as dye.
[0018] The instrument of WO 2006/120451 suffers
from the disadvantages that uterine sounding, with all its
problems, is still necessary and that the cannula then
has to be adjusted to suit the measured uterine depth
and locked before use. Aside from the need to perform
additional steps, there is a possibility that the cannula
will be adjusted wrongly if sounding was inaccurate or if
the measured uterine depth is misread or wrongly tran-
scribed. Of particular concern is that if the distal end por-
tion is mistakenly set too long for the uterus, the risk of
perforation is considerably increased. Even where the
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uterine depth is measured and interpreted accurately, it
is prudent to set the distal end portion too short for the
uterus. This reduces the effectiveness of the cannula for
uterine manipulation.

[0019] Whilst much of the distal end portion of the inner
tube in WO 2006/120451 is curved, the outer tube is
straight. The resulting overall shape of the instrument is
like that of many uterine cannulae: predominantly straight
with a minor curved portion at the distal end defined by
the intra-uterine tip. When inserted into the patient’s va-
gina in use, the proximal end of the cannula faces away
from a physician using a laparoscope to inspect the pelvic
region. This makes it difficult, if not impossible, for one
physician to perform both laparoscopy and uterine ma-
nipulation. So, as before, two physicians may be needed
to perform the procedure: one to use the laparoscope
and the other simultaneously to manipulate the uterus
with the cannula.

[0020] In a sealing arrangement similar to that of most
uterine cannulae, the cannula of WO 2006/120451 fur-
ther comprises a distally-tapering conical cervical stop
positioned at or near to the distal end of the outer tube
to seal within the external cervical os as aforesaid. The
illustrated embodiments of WO 2006/120451 have a
screw-threaded sealing surface. Screw-threaded cervi-
cal stops have been proposed for uterine cannulae for
some years but have been found to cause trauma to the
cervix and pain to the patient. Such measures are an
attempt to overcome the fundamental difficulty of sealing
to something as irregular and variable in size and shape
as a cervix, but are not always successful. For example,
the cervical os may range in diameter from stenosed to
patulous, the latter potentially being substantially as wide
as, if not wider than, the sealing surface of the cervical
stop. In such a situation, effective sealing would be im-
possible with a normal conical cervical stop.

[0021] As an alternative to conical cervical stops in an
effort to achieve a more reliable seal, some uterine can-
nulae include inflatable balloon-like sealing collars
spaced along the shaft to lie both distally and proximally
with respect to the cervix. However, such arrangements
add considerably to the complexity and cost of the instru-
ment. They also add to the diameter of the shaft, increas-
ing the risk of cervical tearing and incompetence.
[0022] It is against this background that the present
invention as defined in claim 1 has been made.

[0023] A universal uterine manipulator can adjust, or
be adjusted, to suit all patients and all sizes of uterus.
The manipulator allows far better exposure of the uterus
than existing manipulators, even where the uterus is awk-
wardly oriented such as inan acutely retroverted position.
Yet, the manipulator dramatically reduces, if not elimi-
nates, the risk of uterine perforation.

[0024] The length of the portion of the shaft between
the distal end and the cervical stop is variable in response
to insertion of the manipulator into a patient’s uterus in
use. The shaft comprises first and second shaft parts
movable relative to each other, first shaft part projecting
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distally beyond the second shaft part. The shaft parts
may be slideable relative to each other and may be offset
laterally with respect to each other with respect to the
longitudinal direction of the shaft. In preferred arrange-
ments, the first shaft part is received by the second shaft
part: for example, at least the second shaft part may be
tubular and the shaft parts may be arranged for telescopic
relative movement.

[0025] The first part suitably extends distally beyond
the second part. Bias means are provided for urging the
first shaft part distally with respect to the second shaft
part, the bias means preferably acting between the shaft
parts. The bias means may, for example, be a spring.
[0026] It is preferred that the first shaft part is hollow.
In this way, for example, the first shaft part may define a
fluid conduit that communicates with at least one hole
penetrating a wall of the first shaft part. Such a fluid con-
duit may communicate with a proximal inlet. By means
of the present invention, a fluid such as a dye may be
injected into a patient’s uterus by forcing the dye along
the conduit. One or more holes in a distal portion of the
instrument allow injected fluid to flow into the uterus.
[0027] The cervical stop may be fixed.to the shaft or
may be movable along the shaft. Where the cervical stop
is movable along the shaft, the shaft suitably carries in-
dicia such as a scale against which the position of the
stop can be read for uterine sounding.

[0028] The stop may be moved by being slid along the
shaft, and s preferably lockable to the shaft. Forexample,
the stop may be locked in position by being clamped to
the shaft. In that case, clamping may be effected by co-
operable clamp parts that are movable relative to each
other, a first clamp part acting on a second clamp part
by virtue of said relative movement to cause the second
clamp part to clamp against the shaft. Preferably at least
one of the clamp parts is integral with the stop. The first
clamp part is suitably disposed outwardly with respect to
the second clamp part when the parts co-operate to
clamp the second clamp part against the shaft. The clamp
parts may surround the shaft, and at least the second
clamp part is suitably a sliding fit with the shaft.

[0029] The clamp parts may be movable relative to
each other in a longitudinal direction with respect to the
shaft. That movement suitably effects clamping as afore-
said: for example, ramp formations of the clamp parts
can co-operate upon relative longitudinal movement of
the clamp parts to cause the second clamp part to clamp
against the shaft. Preferably, the clamp parts comprise
mutually co-operable threads.

[0030] To suitvarious diameters of cervical os, the cer-
vical stop preferably has a sealing surface of variable
diameter. For example, the stop may comprise cooper-
able relatively-movable stop parts that define respective
sealing surface portions of successively greater diame-
ter. Afirst, relatively narrow, stop part s suitably disposed
distally with respect to a second, relatively wide stop part.
The stop parts are preferably movable relative to each
other in a longitudinal direction with respect to the shaft,
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for which purpose the stop parts are suitably a sliding fit
with the shaft and may surround the shaft. The stop parts
preferably comprise mutually co-operable inter-engage-
ment formations such as mutually complementary
threads.

[0031] The cervical stop preferably defines a sealing
surface that tapers distally. For example, the sealing sur-
face may be generally frusto-conical. The stop may also,
or alternatively, comprise a plate or disc disposed trans-
versely with respect to the shaft.

[0032] Advantageously, at least a portion of the shaft
is curved along its length. Preferably at least a major
portion of the shaft is curved along its length. It is also
possible for the shaft to comprise successive portions
that are inclined with respect to each other. More gener-
ally, a distal portion of the shaft may be co-linear with the
remainder of the shaft, or the distal portion may be curved
or angled relative to the remainder of the shaft.

[0033] At least adistal end portion of the shaft may be
semi-rigid, and the shaft may be adapted for reversible
use. For example, the shaft may have opposed ends of
different diameters. Where the shaft has opposed ends,
it suitably carries opposed cervical stops, one stop being
associated with each end of the shaft. At least one of
those opposed cervical stops is preferably movable along
the shaft with respect to its associated end of the shaft.
[0034] Spring-loaded axial adjustability of the length of
the distal end portion of the instrument lowers the risk of
perforation while increasing the manipulation capability
of the cannula. Such embodiments of the invention also
negate the requirement to measure uterine depth with a
uterine sound prior to inserting a manipulator such as a
cannula, thus reducing the length and complexity of the
procedure.

[0035] Universal laparoscopic uterine manipulators
are disclosed such as cannulae and dilators with variable
intra-uterine length to match the length of the uterus. This
reduces the risk of perforation and provides excellent pel-
vic exposure irrespective of uterine size, shape and po-
sition. Moreover, semi-rigid (or semi-flexible) distal end
portions described hereinafter are less likely to form false
passages in the cervix and in the body of the uterus be-
cause they tend to follow the natural track of the cervical
canal.

[0036] In order that the invention may be more readily
understood, reference will now be made, by way of ex-
ample, to the accompanying drawings in which:

Figure 1is a schematic side view of a uterine cannula
in a first embodiment of the present invention;

Figure 2 is a schematic longitudinal section view cor-
responding to Figure 1;

Figures 3(a) to 3(c) are a series of sectional side
views of the cannula of Figures 1 and 2 in use on a
patient;
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Figures 4(a) and 4(b) are sectional side views show-
ing how the cannula of Figures 1 and 2 can be used
to reorient a retroverted uterus to an anteverted po-
sition;

Figure 5is a schematic side view of a uterine cannula
with an adjustable cervical stop;

Figure 6 is an enlarged detail view showing a method
of adjusting the cervical stop of the cannula of Figure
5;

Figures 7(a) to 7(c) are a series of enlarged sectional
side views showing a cannula in use on a patient;

Figure 8 is a schematic side view of a uterine dilator
with a single cervical stop cone;

Figure 9 is a schematic side view of a variant of the
uterine dilator of Figure 8;

Figure 10 is a schematic side view of a reversible
uterine dilator with opposed cervical stop cones; and

Figure 11 is a schematic side view of a reversible
uterine dilator having discs serving as cervical stops.

[0037] Dimensions given in the following specific de-
scription are by way of illustration only, and do not limit
the scope of the invention. Additionally, the illustrated
embodiments are not drawn to scale.

[0038] Accordingto a firstembodiment of the invention
shown in Figures 1 and 2, a cannula 20 comprises a
hollow shaft 22 about 30 cm long that is curved along its
length and is of circular cross-section. As best shown in
Figure 2, the shaft 22 comprises an outer tube 24 and
an inner tube 26 slideable telescopically within the outer
tube 24 to protrude to a varying extent from the open
distal end of the outer tube 24.

[0039] By way of example, the outer tube 24 may be
about 7 mm in external diameter and about 6 mm in in-
ternal diameter. The inner tube 26 may be about 5 mm
in external diameter. It will therefore be apparent that
there is clearance between the tubes 24, 26 along much
of their shared length.

[0040] A cervical stop 28 is fixed to the outer tube 24
near its distal end 30, in this example about 6 cm from
the distalend 30. The cervical stop 28 has a frusto-conical
sealing surface 32 that tapers distally toward the outer
tube 24. The outer tube 24 also has an integral or de-
tachable handle 34 at its proximal end.

[0041] With specific reference to Figure 2, it will be not-
ed that the outer and inner tubes 24 and 26 are of con-
centric cross-section and have matching curvature. A tu-
bular insert 36 fixed inside the distal end 30 of the outer
tube 24 defines an annular bearing surface for sliding
movement of the inner tube 26 within. The insert 36 is
about 1 cm long in this instance and has a wall thickness
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of about 0.5 mm to define an internal diameter of about
5 mm for a sliding fit with the external diameter of the
inner tube 26. The inner tube 26 has a disc 38 of about
6 mm diameter at its proximal end 40 that defines an
annular bearing flange for sliding contact with the inner
surface of the outer tube 24.

[0042] The bearing surface defined by the insert 36
and the bearing flange defined by the disc 38 support the
inner tube 26 for sliding movement within and with re-
spect to the outer tube 24. Moreover the bearing flange
defined by the disc 38 seals against the inner surface of
the outer tube 24 to retain fluids such as dye within the
hollow shaft 22.

[0043] A compressionspring42acts between the prox-
imal end 40 of the inner tube 26 and the proximal end 44
of the outer tube 24. It will be noted in this respect that
the handle 34 is of T-section, having a tubular stem 46
that fits within the open proximal end of the outer tube
24. The internal diameter of the tubular stem is about 5
mm. The stem 46 defines a shoulder 48 against which
the proximal end of the spring 42 bears. The distal end
of the spring 42 bears against the disc 38 at the proximal
end of the inner tube 26.

[0044] The insert 36 at the distal end 30 of the outer
tube 24 defines a proximal shoulder 50 against which the
disc 38 at the proximal end of the inner tube 26 bears
when the spring 42 and hence the inner tube 26 is fully
extended. This prevents the inner tube 26 falling out of
the outer tube 24 when fully extended, as the spring 42
remains under compression.

[0045] The inner tube 26 has a blunt, blind distal end
52. A series of a holes 54 penetrate the wall of the inner
tube 26 proximally of the distal end 52 to allow fluid to
flow from or into the interior of the inner tube 26. That
fluid is admitted to or received from the inner tube 26
through an opening 56 defined by a central hole that pen-
etrates the disc 38 at the proximal end of the inner tube
26. The interior of the outer tube 24 communicates with
the interior of the inner tube 26 through the opening 56
and communicates, in turn, with a further opening 58 at
the proximal end of the outer tube 24. The opening 58
may be adapted for coupling with the distal end of a sy-
ringe (not shown) for the introduction of fluid such as a
dye.

[0046] Referring now to Figures 3(a) to 3(c) of the draw-
ings, these Figures show the embodiment of Figures 1
and 2 in use. Figure 3(a) shows the cannula 20 in its
relaxed state with the inner tube 26 fully extended from
the outer tube 24 and ready for insertion into the vagina
60 of a patient 62. As shown in Figure 3(b), the narrow
inner tube 26 can fit easily into the os of the cervix 64
and from there into the uterus 66 as shown in Figure 3(c).
Figure 3(c) also shows that the distal end portion of the
outer tube 24 enters the cervical os until the sealing sur-
face 32 of the cervical stop 28 engages with the external
os of the cervix 64 and seals to it.

[0047] As the cannula 20 moves distally from the par-
tially-inserted state in Figure 3(b) to the fully-inserted
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state in Figure 3(c), the distal end 52 of the inner tube 26
bears against the fundus 68 of the uterus 66. This causes
the inner tube 26 to retract into the outer tube 24 against
the bias of the spring 42. Thus, the intra-uterine length
of the cannula 20 between the distal end 52 of the inner
tube 26 and the sealing surface 32 of the cervical stop
28 varies in response to insertion of the cannula 20 into
the uterus 66, effecting automatic adjustment of the intra-
uterine length to suit the dimensions of the uterus 66.
[0048] With the intra-uterine length of the cannula 20
closely matching the length of the uterus 66 from cervix
64 to fundus 68, the cannula 20 can be manipulated to
effect reliable and easily-controllable movement of the
uterus 66 during laparoscopic procedures. Yet, there is
minimal risk of damage to the uterus 66 such as perfo-
ration. There is no longer a need for an assistant to ma-
nipulate the cannula 20 during a laparoscopic procedure
as the curvature of the shaft 22 presents the handle 34
upwardly in a convenientlocation where it can be grasped
easily by the physician performing laparoscopy.

[0049] Dye or other fluids can readily be introduced or
aspirated as part of the procedure. For this purpose, the
distal parts of both the outer tube 24 and the inner tube
26 could have holes in their walls to allow injection and
aspiration of fluids if required. The substantially fluid-tight
seal formed between the cervix 64 and the stop 28 means
that injected fluid such as dye remains substantially with-
in the uterus 66 until the seal is broken at the end of the
procedure.

[0050] As will be described below in relation to Figures
5 and 6, forceps attachment means may be provided on
the shaft 22 of the cannula 20. Using the attachment
means, a tenaculum or volsellum forceps may be at-
tached to the cannula 20 and to the cervix 64 to stabilise
the uterus 66 and to keep the sealing surface 32 of the
cervical stop 28 in sealing contact with the cervix 64 dur-
ing subsequent procedures. However, such forceps have
been omitted from the drawings for clarity.

[0051] Figures 4(a) and 4(b) show that the curvature
of the shaft 22 of the first embodiment has a further ad-
vantage when a retroverted uterus is encountered as
shown in Figure 4(a). Here, the cannula 20 can be ori-
ented with the handle 34 facing downwardly so that the
distal end portion of the cannula 20 also faces downward-
ly. This eases insertion of the distal end portion into the
retroverted uterus 66. When the distal end portion is fully
engaged within the uterus 66 and the cervical stop 28 is
engaged with the cervix 64, the cervix 64 can be used
as afulcrum about which the cannula 20 is turned through
180° until the handle 34 faces upwardly. The distal end
portion of the cannula 20 thereby turns within the uterus
66 and lifts about the fulcrum of the cervix 64 to reorient
the uterus 66 into the anteverted position shown in Figure
4(b). In the anteverted position, exposure of the uterus
66 and the associated oviducts and ovaries (not shown)
is improved.

[0052] Asshownin Figures 5 and 6, a uterine cannula
70 has a hollow shaft 72 that comprises a curved minor
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distal portion 74 fixed to a straight major proximal portion
76. Again, openings 78 in the distal portion 74 permit
injection and aspiration of fluids such as dye. The curva-
ture of the distal portion 74 is slightly exaggerated in these
drawings.

[0053] Figure 5 shows a forceps attachment means in
the form of a proximally-directed hook 80 for attachment
of forceps to the cannula 70: forceps attachment means
like this can be applied to any embodiment of the inven-
tion. The hook 80 projects radially from a collar 82 that
can be slid along the proximal portion 76 of the shaft 72
and locked in a desired position by the clamping action
of a screw 84.

[0054] A cervical stop 86 mounted on the shaft 72 de-
fines a frusto-conical sealing surface 88 that tapers dis-
tally. The stop 86 is shown divided into three portions
86A, 86B and 86C in distal-to-proximal order. The pur-
pose of dividing the stop 86 in this way will be explained
later.

[0055] The key difference isthatthe stop 86 is movable
proximally and distally relative to the underlying shaft 72.
That movement s preferably by longitudinal sliding along
the shaft 72.

[0056] A movable cervical stop 86 can be applied to
any embodiment of the invention. Similarly, Figures 7(a)
to 7(c) show a cannula 90 in which substantially all of the
length of the shaft 72 is curved but is of fixed length.
Otherwise, like numerals are used for like parts in Figures
5,6 and 7(a) to 7(c). The stop 86 must move to vary the
distance between the stop 86 and the distal end 92,
hence to change the length of the intra-uterine distal end
portion of the cannula 70, 90. The distal end 92 is blunt
and blind.

[0057] Movementofthe cervical stop 86 along the shaft
72 can be effected either before insertion of the cannula
70, 90 into the uterus 66 or, preferably, during insertion.
[0058] Inthefirstcase, where movementofthe cervical
stop 86 along the shaft 72 is effected before insertion of
the cannula 70, 90 into the uterus, the uterus is first
sounded, for example with the cannula 70, 90, to deter-
mine its depth and the stop 86 is slid along the shaft 72
to match the length of the distal end portion to the meas-
ured uterine depth. The position of the stop 86 with re-
spect to the shaft 72 may be read on a scale (not shown)
marked along the shaft 72. The stop 86 is then locked to
the shaft 72 in the appropriate position and the distal end
portion of the shaft 72 is inserted through the cervix 64
into the uterus 66 until the stop 86 engages with the ex-
ternal os of the cervix 64 to limit further insertion of the
distal end portion.

[0059] Inthe second case, where movementofthe cer-
vical stop 86 along the shaft 72 is effected during insertion
of the cannula 70, 90 into the uterus 66, the stop 86 is
not initially locked to the shaft 72 of the cannula 70, 90
before first insertion into the uterus 66. Upon first inser-
tion, the distal end portion of the cannula 70, 90 enters
the cervix 64 and continues moving distally into the uterus
66 with continued insertion. This is shown in Figure 7(a).
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Eventually the stop 86 encounters the cervix 64 and en-
gages with the external cervical os, which blocks further
distal movement of the stop 86 as shown in Figure 7(b);
however, the shaft 72 is still free to move distally by sliding
within the stop 86. The length of the intra-uterine portion
therefore increases from when the stop 86 engages with
the cervix 64 until the distal end 92 of the shaft 72 en-
counters the uterine fundus 68 as shown in Figure 7(c).
As when sounding, the physician feels for increasing re-
sistance as the distal end 92 encounters the fundus 68.
[0060] During insertion of the cannula 70, 90 in this
manner, the stop 86, in effect, slides proximally with re-
spect to the shaft 72. The stop 86 may then be locked to
the shaft 72 in a proximally-displaced position that de-
fines adistal end portion length corresponding to the uter-
ine depth. The cannula 70, 90 may be withdrawn and re-
inserted into the uterus 66 after the stop 86 has been
locked in that position. For example, the cannula 70, 90
may be withdrawn from the vagina without further dis-
placing the stop 86, whereupon the stop 86 is locked to
the shaft 72 and the position of the stop 86 with respect
to the shaft 72 may be read on a scale (not shown)
marked on the shaft 72 to interpret the uterine depth.
Alternatively, to avoid the need for re-insertion, the stop
86 can be locked in a proximally-displaced position when
the cannula 70, 90 is in situ within the uterus 66.

[0061] In this second case, the degree of friction be-
tween the stop 86 and the shaft 72 that resists movement
of the stop 86 along the shaft 72 should be determined
carefully. The friction that has to be overcome to move
the stop 86 along the shaft 72 should not be too high;
otherwise, a dangerously high force would have to be
applied to the shaft 72 to move it distally into the uterus
66 once the stop 86 has engaged with the cervix 64. But
nor should the friction be too low, because that friction
holds the stop 86 in the desired position when the desired
intra-uterine length has been achieved but before the
stop 86 is locked to the shaft 72.

[0062] In either of the above cases, when the stop 86
is locked to the shaft 72 and engaged with the cervix 64,
the cannula 70, 90 can be used for hydrotubation and
uterine manipulation. The physician can perform these
actions safe in the knowledge that the intra-uterine por-
tion extends the full length of the uterus 66 for ease of
manipulation, but not so far as to increase the risk of
uterine perforation.

[0063] Figures 5 and 6 show how the cervical stop 86
can be locked to the shaft 72 by a clamping means. Sim-
ilar clamping means can be applied to the cannula of
Figures 7(a) to 7(c) orindeed to any embodiment in which
a cervical stop is movable relative to an underlying shaft.
[0064] In Figures 5 and 6, the clamping means com-
prises mutually-cooperable clamp parts. A first clamp
partin the form of an annular collar 94 encircles the shaft
72 and has a distal end that is a sliding fit around the
shaft 72. The collar 94 has a female thread 96 leading
distally from the proximal end of the collar 94. A second
clamp part in the form of the distal cervical stop portion
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86A, that is also a sliding fit around the shaft 72, has a
male thread 98 at its annular distal end that is comple-
mentary to the female thread 96 of the collar 94.

[0065] When theirthreads 96, 98 are partially engaged,
the collar 94 and the stop portion 86A are united for sliding
movement together along the shaft 72. Alternatively, the
stop portion 86A can be disengaged completely from the
collar 94 and slid separately along the shaft 72. When
the threads 96, 98 are more fully engaged, the female
thread 96 of the collar 94 advances along the male thread
98 of the stop portion 86A. This causes the collar 94 to
apply an inward force to the distal end of the stop portion
86A which in turn applies an inward clamping force to
the shaft 72, increasing friction between the stop portion
86A and the shaft 72. Thus the friction acting between
the stop portion 86A and the shaft 72 that resists move-
ment of the stop portion 86A along the shaft 72 can be
adjusted by turning the collar 94 about the stop portion
86A to vary the extent of engagement between the
threads 96, 98 When the female thread of the collar 94
is advanced fully along the male thread of the stop portion
86A, the clamping force applied to the shaft 72 increases
to the extent that the stop portion 86A is eventually locked
to the shaft 72.

[0066] The engaging threads 96, 98 may be shaped
or dimensioned to clamp the stop portion 86A in the man-
ner described. For example, the female thread 96 may
be slightly undersize for the male thread 98, or the male
thread 98 may have a shallow ramp profile that rises prox-
imally away from the shaft 72 so that the collar 94 applies
increasing inward force as the female thread 96
progresses proximally along the male thread 98

[0067] As mentioned previously and as shown in Fig-
ure 5, the cervical stop 86 is in three portions 86A, 86B
and 86C. Only two of those stop portions (86A and 86B)
areshowninFigure 6, the largest stop portion 86C having
been detached from the other stop portions and slid prox-
imally along the shaft 72 in that instance.

[0068] The stop portions 86A, 86B and 86C define re-
spective frusto-conical sealing surface portions of suc-
cessively greater diameter in the proximal direction. The
sealing surface portions cooperate to define the smooth
frusto-conical sealing surface 88 of the stop 86 as a
whole. Thus, the middle stop portion 86B is flanked dis-
tally by the relatively narrow stop portion 86A and is
flanked proximally by the relatively wide stop portion 86C.
All of the stop portions 86A, 86B and 86C are slideable
longitudinally relative to each other and with respect to
the shaft.

[0069] As best shown in Figure 6, the stop portions
86A, 86B and 86C comprise mutually co-operable inter-
engagement formations in the form of mutually comple-
mentary threads. Specifically, the stop portions 86A and
86B each have a female thread 100 leading distally from
their respective proximal ends. The stop portions 86B
and 86C each have a male thread 102 at their respective
distal ends that are complementary to the female threads
100. Thus, each of the stop portions 86B and 86C can
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be slid distally along the shaft 72 and turned about the
shaft to bring its male thread 102 into engagement with
the female thread 100 of the succeeding stop portion 86A
or 86B. Once engaged to each other in this way and fully
tightened, the stop portions 86A, 86B and 86C cooperate
to define a sealing surface whose size depends on how
many of the stop portions 86A, 86B and 86C are selected
for use. Thus, the diameter of the sealing surface 88 of
the cervical stop 86 can thereby be varied to suit various
diameters of the cervical os. The stop 86 and the stop
portions 86A, 86B and 86C could be of any suitable di-
mensions.

[0070] Whilst the invention has been described in the
context of a uterine cannula having provision to inject or
to aspirate fluid through a hollow interior, this is not es-
sential. For example, in a broad sense, the invention en-
compasses arrangements in which the distal end portion,
or indeed the shaft as a whole, is solid.

[0071] Preferably the cervical stop is made from a plas-
tics material but it could also be made from stainless steel
or any other suitable material.

[0072] MovingfinallytoFigures 8to 11,these drawings
show how to reduce the risk of uterine perforation. Once
inserted into the uterus, such dilators may also be used
as uterine manipulators. For this reason, the term 'uterine
manipulator’ in this specification encompasses uterine
dilators, whether or not they are in fact used for manip-
ulation.

[0073] IneachofFigures8to 11, the dilator has a shaft
104 comprising a graduated curved or straight tube or
bar of fixed length or with a retractable distal end portion
of any suitable diameter. The shaft 104 has a blind distal
end 106 and either a blind or open proximal end 108. If
the shaft 104 is tubular, preferably a multiplicity of holes
110 perforates the side wall of the distal part of the shaft
104. A cervical stop 112 could be fixed near the distal
end 106 of the shaft 104 (for example about 6 cm away)
or could, preferably, be slideably adjustable along the
shaft as explained above. Similarly, the stop 112 could
be divided like the stop 86 to suit different diameters of
cervical os, the parts of the stop fitting together to form
a larger whole.

[0074] The dilators shown in Figures 8 to 11 are in-
tended to be used after the uterus has been sounded to
determine its depth. The cervical stop 112 can then be
positioned on the shaft 104 to suit the measured uterine
depth, and fixed in that position. The dilator is then used
to dilate the cervix to the desired diameter, preferably
greater than 5 mm, whereupon the dilator can be used
safely as a manipulator.

[0075] Preferably at least a distal end portion of the
shaft 104 of the dilators shown in Figures 8 to 11 is semi-
rigid to ease probing and dilation of the cervix while re-
ducing the possibility of uterine perforation. A semi-rigid
distal end portion of the dilator will tend to follow the nat-
ural path of the cervical canal by virtue of its flexible na-
ture. This helps to avoid forming a false passage through
the cervix, which is a significant cause of uterine perfo-
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ration. A semi-rigid distal end portion could be applied to
the embodiments of the invention.

[0076] The uterine dilator 114 in Figure 8 has a straight
shaft 104 carrying a conical stop 112. The uterine dilator
116 in Figure 9 is like that shown in Figure 8 but adds a
handle 118 at the proximal end 108.

[0077] Figure 10 shows a uterine dilator 120 having a
straight shaft 104 whose opposed ends 122 and 124 are
of different diameters. Thus, the dilator 120 may be re-
versed to suit different diameters of cervical os, or to start
dilation with the narrower end 124 and then to continue
dilation with the wider end 122. In this case, opposed
cervical stops 112A and 112B are used, one for each
end 122, 124 of the dilator 120. Again, the longitudinal
position of at least one of the stops 112A and 112B may
be adjustable using the principle explained above.
[0078] Figure 11 shows a dilator 126 that again has a
straight shaft 104 whose opposed ends 122 and 124 are
of different diameters for reversible use. As an alternative
to the conical stops 112, the dilator 126 has disc-shaped
cervical stops 128 disposed in parallel planes that are
orthogonal to the central longitudinal axis of the shaft 104.
[0079] In its various embodiments, the invention pro-
vides an instrument for uterine manipulation and other
gynaecological procedures that can adapt, or be adapt-
ed, to suit all types, shapes and sizes of uteri and cer-
vixes. The instruments of the invention drastically reduce
the risk of uterine perforation or cervical trauma, while
offering far better exposure than other uterine manipula-
tors.

Claims

1. A uterine manipulator (20) comprising an elongate
shaft (22) having a distal end (52) and a cervical stop
(28) positioned on the shaft proximally with respect
to the distal end, wherein:

the shaft comprises first (26) and second (24)
shaft parts movable relative to each other, the
first shaft part projecting distally beyond the sec-
ond shaft part and the cervical stop being fixed
to or movable along the second shaft part; and
the manipulator further comprises bias means
(42) for urging the first shaft part distally with
respect to the second shaft part, such that the
length of the portion of the shaft between the
distal end and the cervical stop adjusts automat-
ically to suit the length of a patient’s uterus on
insertion of the manipulator into the uterus.

2. The manipulator of Claim 1, wherein the stop is lock-
able to the second shaft part.

3. The manipulator of Claim 2, wherein locking is ef-
fected by co-operable clamp parts that are movable
relative to each other, a first clamp part acting on a



10.

15 EP 2 015 829 B1 16

second clamp part by virtue of said relative move-
ment to cause the second clamp part to clamp
against the second shaft part.

The manipulator of Claim 3, wherein at least one of
the clamp parts is integral with the stop.

The manipulator of Claim 3 or Claim 4, wherein the
first clamp part is disposed outwardly with respect
to the second clamp part when the parts co-operate
to clamp the second clamp part against the second
shaft part.

The manipulator of any of Claims 3 to 5, wherein the
second clamp part is a sliding fit with the second
shaft part.

The manipulator of any of Claims 3 to 6, wherein the
clamp parts are movable relative to each other in a
longitudinal direction with respect to the second shaft
part.

The manipulator of Claim 7, wherein ramp forma-
tions of the clamp parts co-operate upon relative lon-
gitudinal movement of the clamp parts to cause the
second clamp part to clamp against the second shaft
part.

The manipulator of any preceding claim, wherein the
cervical stop has a sealing surface of variable diam-
eter.

The manipulator of any preceding claim, wherein the
shaft is curved along its length.

Patentanspriiche

1.

Uterus-Manipulator (20), umfassend einen langli-
chen Schaft (22) mit einem distalen Ende (52) und
einem proximal vom distalen Ende auf dem Schaft
angeordneten Zervikalanschlag (28), wobei:

der Schaft einen ersten (26) und einen zweiten
(24) Schaftteil umfasst, die aufeinander bezo-
gen bewegbar sind, wobei sich der erste Schaft-
teil distal iber den zweiten Schaftteil hinaus er-
streckt und der Zervikalanschlag auf dem zwei-
ten Schaftteil fixiert oder entlang dessen beweg-
bar ist; und

der Manipulator ferner Vorspannmittel (42) um-
fasst, um den ersten Schaftteil bezogen auf den
zweiten Schaftteil nach distal zu dréangen, so-
dass sich die Lange des Abschnitts des Schafts
zwischen dem distalen Ende und dem Zervikal-
anschlag automatisch einstellt, um sich beim
Einflihren des Manipulators in den Uterus an die
Lange des Uterus einer Patientin anzupassen.
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10.

Manipulator nach Anspruch 1, wobei der Anschlag
auf dem zweiten Schaftteil arretierbar ist.

Manipulator nach Anspruch 2, wobei das Arretieren
durch zusammenwirkende Klemmenteile verursacht
wird, die relativ zueinander bewegbar sind, wobei
ein erster Klemmenteil durch diese relative Bewe-
gung auf einen zweiten Klemmenteil wirkt, um zu
verursachen, dass sich der zweite Klemmenteil ge-
gen den zweiten Schaftteil verklemmt.

Manipulator nach Anspruch 3,wobei wenigstens ei-
ner der Klemmenteile mit dem Anschlag einstlickig
ausgefihrt ist.

Manipulator nach Anspruch 3 oder 4, wobei der erste
Klemmenteil bezogen auf den zweiten Klemmenteil
aullerhalb angeordnet ist, wenn die Teile zusam-
menwirken, um den zweiten Klemmenteil gegen den
zweiten Schaftteil zu verklemmen.

Manipulator nach einem der Anspriiche 3 bis 5, wo-
bei der zweite Klemmenteil mit dem zweiten Schaft-
teil gleitend in Eingriff tritt.

Manipulator nach einem der Anspriiche 3 bis 6, wo-
bei die Klemmenteile in einer Léngsrichtung, bezo-
gen auf den zweiten Schaftteil, relativ zueinander
bewegbar sind.

Manipulator nach Anspruch 7, wobei Schragenan-
ordnungen der Klemmenteile bei relativer Langsbe-
wegung der Klemmenteile zusammenwirken, um zu
verursachen, dass sich der zweite Klemmenteil ge-
gen den zweiten Schaftteil verklemmt.

Manipulator nach einem der vorhergehenden An-
spriiche, wobei der Zervikalanschlag eine Dichto-
berflache mit variablem Durchmesser aufweist.

Manipulator nach einem der vorhergehenden An-
spriiche, wobei der Schaft entlang seiner Lange ge-
krimmt ist.

Revendications

Manipulateur utérin (20) comprenant une tige allon-
gée (22) ayant une extrémité distale (52) et une bu-
tée cervicale (28) positionnée sur la tige proximale-
ment par rapport a I'extrémité distale, dans lequel :

la tige comprend des premiére (26) et seconde
(24) parties de tige mobiles I'une par rapport a
I'autre, la premiére partie de tige dépassant dis-
talement au-dela de la seconde partie de tige et
labutée cervicale étant fixe sur ou mobile le long
de la seconde partie de tige ; et
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le manipulateur comprend en outre un moyen
de sollicitation (42) permettant de pousser la
premiére partie de tige distalement par rapport
a la seconde partie de tige, de sorte que la lon-
gueur de la partie de la tige entre I'extrémité dis-
tale et la butée cervicale se régle automatique-
ment pour s’adapter a la longueur de l'utérus
d’'une patiente lors de l'insertion du manipula-
teur dans l'utérus.

Manipulateur selon la revendication 1, dans lequel
la butée est blocable sur la seconde partie de tige.

Manipulateur selon la revendication 2, dans lequel
le blocage s’effectue par des parties de pince coac-
tionnables qui sont mobiles l'une par rapport a
l'autre, une premiére partie de pince agissant sur
une seconde partie de pince grace audit déplace-
ment relatif pour amener la seconde partie de pince
a pincer la seconde partie de tige.

Manipulateur selon la revendication 3, dans lequel
au moins l'une des parties de pince est d’'un seul
tenant avec la butée.

Manipulateur selon la revendication 3 ou la revendi-
cation 4, dans lequel la premiére partie de pince est
disposée a I'extérieur parrapport a la seconde partie
de pince lorsque les parties cooperent pour pincer
la seconde partie de pince contre la seconde partie
de tige.

Manipulateur selon I'une quelconque des revendi-
cations 3 a 5, dans lequel la seconde partie de pince
est un ajustement glissant avec la seconde partie de
tige.

Manipulateur selon I'une quelconque des revendi-
cations 3 a 6, dans lequel les parties de pince sont
mobiles I'une par rapport a l'autre dans une direction
longitudinale par rapport a la seconde partie de tige.

Manipulateur selon la revendication 7, dans lequel
des formations de rampe des parties de pince coo-
pérent lors d’'un mouvement longitudinal relatif des
parties de pince pour amener la seconde partie de
pince a pincer la seconde partie de tige.

Manipulateur selon I'une quelconque des revendi-
cations précédentes, dans lequel la butée cervicale
a une surface d’obturation de diameétre variable.

Manipulateur selon I'une quelconque des revendi-
cations précédentes, dans lequel la tige estincurvée
sur sa longueur.
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