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(57) ABSTRACT 

It Will be understood that the invention disclosed and de?ned 
herein extends to all alternative combinations of tWo or more 
of the individual features mentioned or evident from the text 
or drawings. All of these different combinations constitute 
various alternative aspects of the invention. Various changes 
and modi?cations may be made to the embodiments 
described and illustrated Without departing from the present 
invention. 
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TRANSVAGINAL TUBE AS AN AID TO 
LAPAROSCOPIC SURGERY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of application 
Ser. No. 09/443,503, ?led Nov. 19, 1999, Which is a con 
tinuation-in-part of application Ser. No. 08/586,856, ?led 
Feb. 4, 1998, Which is a National Stage of PCT/AU94/ 
00630, ?led Oct. 13, 1994. 

FIELD OF THE INVENTION 

[0002] This invention relates to a transvaginal tube Which 
is particularly useful in laparoscopic surgery, and also to a 
procedure for the use of such a tube. 

BACKGROUND ART 

[0003] Modern advances in laparoscopic surgical equip 
ment have meant that surgeons are able to remove the uterus 
and/or ovaries laparoscopically, removing the need for a 
long abdominal incision. 

[0004] A laparoscopic radical hysterectomy for cancer has 
evolved from the efforts of a feW oncology centres With an 
interest in minimising invasive surgery. The operative tech 
nique is analogous to a modi?cation of the operation origi 
nally described by Wertheim and Meigs. The laparoscope 
surgeon passes a 10 mm laparoscope trans-abdominally 
through a sub-umbilical incision after establishing a pneu 
moperitineum. Using tWo lateral portals the ovarian pedicles 
are divided doWn to the level of the uterine arteries. The 
ureter is isolated and protected and the uterine vessels and 
parametrium are divided after mobilising the bladder. The 
next stage is to remove the uterus and close the vaginal vault 
so the pneumoperitoneum can be re-established for the 
lymphadenectomy. The lymph nodes are removed by pluck 
ing them from their bed and dragging them out of the 
abdomen through the trans-abdominal Wall port used for the 
grasping forceps. 
[0005] Various medical commentators suggest that laparo 
scopically assisted radical hysterectomy (colloquially 
knoWn as “keyhole Wertheims”) offers many advantages. 
Patients go home earlier and the convalescence period is 
shorter. The disadvantage is that the additional laparoscopic 
surgery increases operative time. 

[0006] Plastic bags have been used to harvest ovaries in an 
attempt to minimise the contamination of metastatic material 
through the ports. HoWever, these are ?ddly to use and can 
be difficult to drag out of the abdominal port. Nonetheless, 
one study has demonstrated that ordinary plastic bags are 
just as effective as commercially available customised bags 
and ovaries and omentum can be placed in a bag and 
delivered through the vagina. This is an excellent re?nement 
for ovarian surgery but it is dif?cult to place multiple small 
nodes in several bags and be sure of their origin. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides a transvaginal tube, 
and a procedure for using that tube, Which is suitable for use 
in laparoscopic surgical techniques. 

[0008] According to one aspect, the present invention 
provides a transvaginal tube adapted for insertion into the 
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vaginal tract for the exteriorisation of intra-abdominal tis 
sue, the tube having a diameter greater than the cervix 
opening and having a distal end and a proximal end, the 
proximal end being cut in a plane non-normal to the tubular 
axis and being adapted to de?ne a cervico-vaginal junction. 

[0009] Preferably, the proximal end of the transvaginal 
tube is bevelled so that the leading or anterior edge of the 
tube protrudes beyond the posterior edge. In this respect, the 
anterior edge is, for example, 1 to 2 cm longer than the 
posterior edge. To avoid tissue damage in use, the edge of 
the tube surrounding the open bevelled end may be adapted 
to have a smooth edge. This may, for example, be achieved 
by moulding or shaping the tube With smooth convex edges 
or by attaching a cover means to the proximal end of the tube 
Walls Which blankets and provides a smooth surface over the 
Wall of the bevelled open end of the tube. 

[0010] The transvaginal tube may be formed of any mate 
rial. HoWever, the tube is preferably made of a plastic 
material Which provides a degree of ?exibility. 

[0011] Preferably, the tube is also substantially transpar 
ent. It Will be appreciated that the tube may also be formed 
of opaque material but may contain one or more transparent 
portals along the length of the tube. 

[0012] The tube may be of any length and diameter. 
Preferably the tube is of a greater length than 5 cm and has 
a diameter of from 10 to 100 mm. More preferably, the tube 
is 25 to 50 cm in length and has a diameter of from 30 to 50 
mm. 

[0013] To facilitate use in a sterile environment, the trans 
vaginal tube is preferably capable of Withstanding sterilisa 
tion and the distal end of the tube may be sealed or open. 
Any means knoWn in the art Which is capable of sealing the 
distal end of the tube may be employed in the invention. For 
example, the distal end may be capped or plugged. Prefer 
ably the sealing means is capable of effecting a ?uid tight 
closure of the distal end of the tube to approximately 5 to 30 
cm of Water pressure but most preferably 15 cm of Water 
pressure. 

[0014] Alternatively, the distal end of the tube may be in 
a releasable sealing engagement With at least a valve means 
Which When closed is capable of forming a ?uid tight 
enclosure at the distal end of the tube to approximately 5 to 
30 cm of Water pressure, and most preferably to 15 cm of 
Water pressure. Any valve means knoWn in the art Which is 
capable of achieving this may be employed in the invention. 
To facilitate use in a sterile environment, the valve means is 
preferably capable of Withstanding sterilisation. 
[0015] When the distal end of the transvaginal tube is 
open, one or more smaller bore tubes may be inserted into 
the transvaginal tube. For example, a smaller bore tube may 
be ?tted into the end of the transvaginal tube to promote 
Washing of body ?uids and tissue specimens from the 
proximal end of the interior of the transvaginal tube into a 
plastic collection boWl With or Without the aid of suction 
When the transvaginal tube is ?tted Within a subject. Alter 
natively there may be passed into the transvaginal tube an 
intra-uterine manipulator Which is longer than the internal 
length of the tube and Which may be ?xed by aids to the 
inside of the tube. The distal end of this manipulator may be 
used to enter the cervix to alloW manipulation of the cervix 
throughout the surgical procedure of hysterectomy or adn 
exal surgery. 
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[0016] In another embodiment of the invention there is 
?xed in a concentric arrangement Within the transvaginal 
tube a ?uid tight channel through Which a telescope or light 
sources may be inserted While maintaining ?uid pressure 
Within the tube. Preferably that channel extends from the 
distal end to the proximal end of the tube. The channel may 
be sealed at the distal end of the tube. Alternatively, the 
distal end of the tube may be adapted to house a portal Which 
is capable of forming a releasable sealing engagement With 
the circumferential rim of the distal open end of the channel 
providing the interior of the channel With a means of 
communication With the exterior of the tube. The proximal 
end of the channel is preferably sealed. 

[0017] Desirably the releasable sealing engagement 
betWeen the tube and the channel should be capable of 
Withstanding approximately 5 to 30 cm of Water pressure but 
most preferably 15 cm of Water pressure. While such a 
channel may be suitable for telescopes and light sources it 
Will be appreciated that other surgical instruments may be 
inserted in the channel. 

[0018] In a further embodiment, When the interior of the 
channel is in communication With the exterior of the tube 
there is preferably provided at least a valve means inserted 
in the longitudinal Wall of the tube. The valve means should 
be capable of Withstanding 5 to 30 cm of Water pressure but 
most preferably 15 cm of Water pressure. 

[0019] In yet a further embodiment of the invention there 
is releasably engaged to the longitudinal Wall of the tube at 
least a valve means and there is passed in concentric 
arrangement through the distal end or longitudinal Wall of 
the transvaginal tube and extending the length of the tube, 
smaller bore tubes Which may, for example, provide passage 
for intra-uterine manipulators, tubes to promote irrigation of 
tissue, laparoscopic grasping forceps, laparoscopically 
directed stapling devices or laparoscopically directed elec 
tro-coagulation diathermy, laser or ultrasonic scalpel 
devices. To facilitate use in a sterile environment the tube is 
preferably sealed at the distal end and is preferably capable 
of Withstanding sterilisation. Any means knoWn in the art for 
sealing the valve means and the smaller bore tubes may be 
employed With the invention. Preferably the tube comprises 
at least a valve means and one or more narroW diameter 

tubes, and When sealed at its distal end, is capable of 
Withstanding approximately 5 to 30 cm of Water pressure but 
most preferably 15 cm of Water pressure. 

[0020] The present invention may be employed in laparo 
scopic surgery for exposure of the vaginal fornices, as an aid 
to separation of the bladder from the vagina, for division of 
the vagina by electro-coagulation diathermy, laser or ultra 
sonic scalpel, and as a conduit for exteriorising tissue from 
the abdominal pelvic cavity. In this respect, the tissue may 
be the uterus and/or its adnexal, ovarian cysts, and particular 
pelvic lymph nodes. The present invention may also be 
employed as an exit for ?uid such as blood and irrigation 
?uid and smoke or vapour from the abdominal pelvic cavity, 
as a splinting device to present and expose the dividing 
edges of the vagina, to facilitate suture closure as a splinting 
device in the vagina, to expose the vaginal fornices and 
lateral edge at bladder neck surgery, for insertion of sling 
devices and as a portal for telescopes or light tubes into the 
vagina While keeping them separate from the vaginal Wall 
and exposing the vaginal mucoso through the substantially 
transparent Walls of or transparent portals in the tube. 
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[0021] The tube may be used to outline the vagina at open 
surgery. In these cases the valved end (distal) is not required. 

[0022] According to a second aspect of the invention there 
is provided a method for laparoscopic hysterectomy treat 
ment comprising the steps of: 

[0023] introducing a tube as aforedescribed into the 
vagina of a patient so that the proximal end of the tube 
circumscribes the cervico-vaginal junction; 

[0024] (ii) separating the cervix from the vagina; and 

[0025] (iii) mobilising a surgical specimen and inserting it 
into the proximal end of the tube. 

[0026] Preferably the cervix is separated from the vagina 
by the steps of: 

[0027] exposing and holding the cervix With laparo 
scopic grasping manipulators; 

[0028] (ii) inserting a knife or diathermy knife to the 
proximal end of the tube; 

[0029] (iii) rotating the tube so the plane non-normal to the 
tubular axis stretches the vagina and at the same time cutting 
the cervico-vaginal junction as the tube is rotated. 

[0030] As Well as being most commonly used for simple 
laparoscopic hysterectomy, the present invention may also 
be used in laparoscopic radical hysterectomy and pelvic 
lymph node dissection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The present invention Will noW be described in 
relation to various examples, Which in turn refer to the 
embodiments of the transvaginal tube as illustrated in the 
FIGS. 1 to 3. HoWever, it must be appreciated that the 
folloWing description is not to limit the generality of the 
above description. 

[0032] The invention Will be more fully understood in the 
light of the folloWing description of tWo speci?c embodi 
ments. The description is made With reference to the accom 
panying draWings in Which: 

[0033] FIG. 1 is an isometric vieW of a transvaginal tube 
according to a ?rst embodiment of the invention; 

[0034] FIGS. 2 and 3 are sectional vieWs of the proximal 
end of the transvaginal tube shoWn in FIG. 1; 

[0035] FIG. 4 is a sectional vieW of the proximal end of 
the transvaginal tube of FIG. 1 in situ; 

[0036] FIG. 5 is a vieW similar to FIG. 1 of a transvaginal 
tube according to a second embodiment of the invention; 

[0037] FIG. 6 is a fragmentary side elevational vieW of the 
tube depicted in FIG. 5, shoWing the tube body, the head 
piece, and the headcap as separated components; 

[0038] FIG. 7 is a cross-sectional vieW of the assembled 
tube of FIGS. 5 and 6; and 

[0039] FIG. 8 is an isometric vieW of the headcap of the 
embodiment of FIGS. 5 to 7. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0040] The embodiment of FIGS. 1 to 3 relates to a 
transvaginal tube 10 Which has a body de?ned by a tube 11 
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Which has a proximal end 12 and a distal end 14. The distal 
end 14 engages a valve means or headpiece 16 at a junction 
18. The tube body 11 is a relatively stiff yet ?exible plastic 
material such as polypropylene. Alternatively, a medical 
grade liquid silicone rubber is suitable. The junction 18 is 
provided by the resilience of the plastic material alloWing 
for a force ?t engagement of the distal end 14 of the tube 10 
With one end of the valve means 16 so as to provide a 
substantially ?uid tight engagement. 

[0041] FIGS. 2 and 3 shoW sectional side vieWs of the 
proximal end 12 of the tube 10 including an anterior edge 20 
and a posterior edge 22. It Will thus be apparent that the 
proximal end 12 is cut at an angle non-normal to the 
longitudinal axis of the tube. This provides the bevelled 
appearance that is apparent in FIGS. 2 and 3 and results in 
the anterior edge 20 being 1.5 cm beyond the posterior edge 
22. 

[0042] FIG. 4 shoWs the proximal end 12 of the tube 10 
located insitu at the cervico-vaginal junction 24. When 
located in this position, the vaginal Walls 26 envelop the tube 
10 forming a seal around the tube. The cervix 28 protrudes 
into the proximal end 12 of the tube 10 and the uterus 30 lies 
above and exterior to the anterior edge 20. Thus it Will be 
apparent that the proximal end 12 is adapted to circumscribe 
the cervico-vaginal junction. 

[0043] A second embodiment of transvaginal tube 110 is 
illustrated in FIGS. 5 to 8 and again includes a tube body 
111, of material similar to tube body 11, having a proximal 
end 112 and a distal end 114. Distal end 114 engages a valve 
means or headpiece 116 in a force ?t at a junction 118. 
Proximal end 112 is again cut at an angle inclined to the 
normal to the longitudinal axis 125 of the tube. Insitu, the 
proximal end 112 circumscribes the cervico-vaginal junction 
in the manner depicted in FIG. 4 for the ?rst embodiment. 

[0044] This second embodiment differs from the ?rst in 
several respects. Most apparent is the very slight (large 
radius) curvature of the tube body 111 and of its longitudinal 
axis 125, except for an end region 123 at distal end 114 that 
serves as a socket for headpiece 116, so that posterior edge 
122 at proximal end 112 is on the inside of the curve. The 
longitudinal axis 125 of the tube body 111 has a radius of 
curvature that generally folloWs the curve of the pelvic axis. 
This large radius curvature enhances both the ease of inser 
tion of the tube and the reliability of engagement of proximal 
end 112 about the cervico-vaginal junction, and has the 
advantage that it presents the proximal end 112 up to the 
examining surgeon Working in the abdominal cavity. 

[0045] It is preferred that most of tube body 111 is 
transparent and externally smooth, save for an externally 
slightly roughened and therefore frosted or opaque region 
130 adjacent proximal end 112, indicated by cross-hatching 
in FIG. 6. This region 130 grips the vagina better and 
thereby aids in presenting the vagina for suture closure. 

[0046] Socket end region 123 is straight and made rela 
tively rigid compared to tube body 111 by several integral 
annular external ribs 132, to enhance the press-?t about a 
smaller diameter spigot end 162 of headpiece 116. The rest 
of tube body 111 is substantially stiff but exhibits a degree 
of ?exibility and deformability to facilitate vaginal insertion, 
and to prevent damage to the vaginal Walls that a rigid tube 
might cause. Tube body 111 is slightly tapered, ie of pro 
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gressively diminishing thickness—from a stepped periph 
eral shoulder 126 marking the inner edge of socket end 
region 123 to a point 127 a little more than half-Way along 
the tube body. This taper initially facilitates mould extrac 
tion, but is also thought to be useful for imparting a graded 
pressure on the vaginal Walls to prevent gas loss. Tube body 
111 also carries a small circular aperture 128 close to 
proximal end 112 that is provided as an end-point for a 
suture holding slit should a surgeon Wish to cut such a slit 
for a given procedure: the aperture Will guard against 
running of the slit as a tear along the tube. 

[0047] Headpiece 116 may be moulded in, eg, medical 
grade polypropylene and has a generally tubular, larger 
diameter main body 164 linked to the aforementioned spigot 
end 162 of smaller diameter. Both are of annular cross 
section. Main body 164 has an externally ?at Web handle 
166, With cutout 167, on a diametral plane, and an external 
radial nipple 168 to receive a cap or a 2-Way bleeder valve 
for smoke or gas evacuation to an underWater seal. Nipple 
168 is normally internally closed. Handle 166 facilitates 
insertion and positioning of tube 110 during surgery, and is 
furthermore positioned in a manner enabling it to serve as an 
orientation node for the tube When introduced into a patient: 
it is aligned With slot 129 and posterior edge 122. A small 
hole 169 in handle 166 is useful for attachment of retention 
tapes to prevent the tube falling out of the vagina. 

[0048] The rear or outer open end of main body 164 of 
headpiece 116 is selectively sealingly closed by a headcap 
170 comprising a moulding of a highly ?exible material 
such as medical grade liquid silicone rubber. 

[0049] Headcap 170 has a closure disc 172 linked to a ring 
174 by a thin Web hinge 175: ring 174 retains the headcap 
on headpiece main body 164. Closure disc 172 has an 
annular internal channel 176 at its periphery With a rounded 
skirt 173 (FIG. 7). Channel 176 is sealingly engageable With 
a bead 165 at the open rim of headpiece main body 164. 
Channel 176 extends about a central Web diaphragm 178 
that has tWo, one small and one large, generally conical 
portal structures 180, 181. Portal structures 180, 181 can 
serve as valves and have respective end slits 182, 183 that 
are normally biased closed against ?uid ?oW, by the resil 
ience of the material, but may deform about and seal against 
an inserted surgical tool or other device. Such tools or 
devices include a smaller bore tube to promote Washing of 
body ?uids and tissue specimens from the interior of the 
tube, With or Without the aid of suction, When the transvagi 
nal tube is ?tted Within a subject, or an intra-uterine manipu 
lator that is longer than the internal length of the tube and 
may be ?xed by aids to the inside of the tube. As mentioned 
earlier, the distal end of this manipulator may be used to 
enter the cervix to alloW manipulation of the cervix through 
out the surgical procedure of hysterectomy or adnexal sur 
gery. 

[0050] By applying suction to the tube interior at one of 
portal structures 180, 181, a surgical specimen may be very 
effectively sucked into the tube Without any need to use 
grasping instruments. The specimen may be, eg. the cervix 
and uterus, or, a de?ated cyst Where the cyst contents have 
been extracted With a needle 

[0051] Portal structures 180, 181 may further form a 
releasable sealing engagement With a ?uid tight channel 
through Which a telescope or light source may be inserted, 
as also referred to earlier. 
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[0052] Headpiece 116 and headcap 170, When assembled 
to tube body 111, preferably seal the end of the tube body to 
an extent capable of forming a ?uid tight closure to approxi 
mately 5 to 30 cm Water pressure, most preferably to 15 cm 
Water pressure. 

[0053] Several examples of gynaecological laparoscopic 
surgical procedures utilising the tube 10 or 110 Will noW be 
described. 

EXAMPLE 1 

[0054] A tube 10, 110 made of ?rm or ?exible smooth 
transparent plastic, With a valve 16, 116 mounted at one end, 
is sterilised in preparation for gynaecological laparoscopic 
surgery. When the patient is anaesthetised, positioned, 
cleansed and draped according to local custom, the tube is 
passed through the female vagina. The proximal end 12, 112 
of the tube circumscribes the cervix from the vagina as 
depicted in FIG. 4. The tube is removed to alloW the uterus 
and appendages to be exteriorised, folloWing Which the tube 
is replaced and the proximal end of the tube is intraperito 
neal. The distal end 14, 114 is closed With a valve or 
headpiece 16, 116 and the pneumoperitoneum is maintained. 
No other device is needed to maintain the pneumoperito 
neum but the tube is secured in place. Any ?xation is 
acceptable but it is usually held by an assistant surgeon or 
one end is rested on a table. The tube is positioned according 
to need. 

[0055] The proximal end of the tube When located intra 
abdominally lies distal above the exteriorised end to alloW 
surgical specimens to pass doWn the tube by gravity. The 
proximal end is placed close to the vaginal edges pointing 
slightly to the appropriate pelvic side Wall during a pelvic 
lymphadenectomy but is placed further through the vagina 
for specimen removal, eg. ovarian cysts, lymph nodes and 
ectopic pregnancies. The surgical specimen is mobilised and 
placed in the mouth of the tube. It is exteriorised as it slides 
doWn the tube. In this respect tissue may be encouraged to 
pass doWn the tube by Washing it With irrigation ?uid. 

[0056] Blood and irrigation ?uid that has collected in the 
cul de sac may also be exteriorised through the tube. The 
distal end valves 180, 181 can be used to aspirate blood or 
body ?uids from the tube or the cul-de-sac of the pelvis With 
an aspirating cannula. At the completion of the laparoscopic 
surgery the tube Would be removed and the vagina closed. 

EXAMPLE 2 

[0057] The tube Was sterilised With ethylene oxide gas. 
HoWever, it Will be appreciated that any method of sterili 
sation may be employed to sterilise the apparatus. 

[0058] The ?rst steps of a true laparoscopic hysterectomy 
are to secure and divide the ovarian, uterine and cervical 
branch of the uterine artery and re?ect the bladder. The 
uterus is separated from the vagina and its uterosacral 
ligaments using the tube. The tube diameter depends on the 
patient. A 5 cm diameter tube is ideal for multiparous and 
overWeight Women but a smaller 4 or 3.5 cm diameter tube 
is needed for postmenopausal and nulliparous Women to 
make it ?t the vagina. It is inserted through the introitus and 
advanced to the cervix. This elevates and de?nes the cervi 
covaginal junction and further bladder mobilisation can be 
performed at this stage if more vagina exposure is necessary. 
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The tube position also facilitates identi?cation of the uterine 
vessels for a safe point for electrocoagulation or suture 
occlusion and division of the vessels. 

[0059] Once the vaginal Wall is exposed the diathermy 
knife/scissors folloWs the rim of the tube circumcising the 
vagina and dividing the uterosacral ligaments. Holding the 
exposed cervix With laparoscopic grasping forceps and 
rotating the tube so that the longer bevelled end is beneath 
the knife puts the vagina under further local stretch. This 
reduces local blood ?oW and makes uni-polar electrocoagu 
lation particularly ef?cient. 

[0060] After the cervix has been separated from the vagina 
it is held With laparoscopic grasping forceps and fed in the 
open end of the vaginal tube. When the tube is sloWly 
removed vaginally the cervix folloWs. The gas is then 
temporarily released from the peritoneal cavity to prevent 
any explosive spray of body ?uids from the introitus as the 
tube and specimen are removed. If the uterus is too large to 
be totally inserted into the tube, just the cervix is inserted 
and the specimen is steered to the introitus Where it can be 
grasped by a vulsellum and removed. 

[0061] Another advantage of the tube is that the vault can 
be sutured laparoscopically Without resorting to intracorpo 
rial knots. Replacing the tube in the vagina supports and 
exposes the vaginal edges. The edges can be sutured by 
placing a needle, preferably taper-cut With a mono?lament 
absorbable suture, in the tube so the trailing end remains 
intravaginal. The needle is recovered from the tube and the 
?rst stitch passes through the inside of the vagina to the 
peritoneal surface. The vault is closed With a purse string or 
a linear closure from one end to the other and back again. 
When the suturing is complete the needle is returned to the 
transvaginal tube so that both ends of the suture are in the 
vagina. The tube is WithdraWn leaving the needle and 
trailing end of the suture at the introitus so the operator can 
lean over and tie the ends intravaginally. Other intracorpo 
real or extracorporeal techniques of knot tying may be 
employed. 

[0062] Results 

[0063] The tube Was used to separate the vagina from the 
cervix in forty cases by ?ve different surgeons, thirty-four of 
these Were simple laparoscopic hysterectomies for benign 
diseases in Women With limited vaginal access, three Were 
hysterectomies plus pelvic lymphadenectomy for endome 
trial cancer and three Were modi?ed radial hysterectomies 
for early cervical cancer. In tWenty cases the vault Was 
closed laparoscopically. There Were no intraoperative com 
plications attributable to the tube. 

EXAMPLE 3 

[0064] Use of the transvaginal tube as an aid to bladder 
neck surgery. 

[0065] At either open or laparoscopic surgery, designed to 
elevate the bladder neck for treatment of stress incontinence 
of urine in the female, by either the Birch, Cato-Murray or 
similar procedure, the transvaginal tube previously 
described can also be used Without the valve at the distal end 
to enhance bladder neck surgery. The tube may be any length 
from 5 cms to 35 cm in length, made of the same clear, rigid 
or semi-rigid plastic as previously described. 
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[0066] At that time in the procedure When the para-vesical 
area is being prepared to expose the lateral vaginal fornices, 
the tube is inserted With a telescope, either a direct (0 
degrees) or a forward oblique type for example, With a 30 
degree angle. 

[0067] The tube acts to expand the vaginal Walls, particu 
larly the vaginal fornices so that they are made more 
prominent and ?xed so that de?nite identi?cation from 
either the open procedure or the retro-peritoneal laparo 
scopic or trans-peritoneal laparoscopic approach, is 
enhanced. The vieW of the vaginal fornix on the left and 
right is further enhanced by trans-illumination from the 
vaginal aspect by the telescope light. This enables improved 
exposure and ability to see and re?ect the bladder Wall from 
the vaginal fornices from above because of the trans 
illumination effect. It also alloWs enhanced identi?cation of 
the para vaginal venous plexus so that the large veins can be 
more easily avoided by the needle and suture placed from 
above into the vaginal Wall. Placing of the Birch or Cato 
Murray type suture through the sub-mucosal layers of the 
vagina is made easier as the large veins of the para-vaginal 
Wall are made more identi?able by trans-illumination. With 
the vaginal telescope Within the tube, connected to a camera 
and a screen, the appropriate site selected for insertion of the 
suture can be seen through the Wall of the tube merely by 
compressing the Wall With the outer part of the needle before 
insertion of the suture. The tube alloWs a broader and more 
secure bite of the Wall to be taken and puncture of the 
mucosal or epidermal layer by the needle can be immedi 
ately recognised on the vaginal telescope screen. This super 
sedes the current practice of an assistant placing a thimble 
covered ?nger in the right and left vaginal fornices While the 
operator places the suture in the area of the vagina over the 
assistant’s ?nger. With the vaginal fornices secured, tension 
can then be placed on the securing sutures and an apprecia 
tion of symmetrical bladder neck elevation can be made on 
the screen. At present, other than by the assistant’s palpation 
as an assessment of the elevating effect, the surgeon has no 
idea of the degree of elevation or the right or left symmetry 
that is being obtained by the procedure. 

[0068] In that case, full thickness penetration by the non 
absorbable suture can only be discerned by the operator or 
the assistant feeling contact With the metal needle With the 
metal thimble or noting bleeding on the assistant’s glove 
Which Would indicate full thickness puncture. In that case, 
the needle has to be WithdraWn and re-inserted into the 
sub-mucosal dermis of the vagina. 

[0069] It should be appreciated that the scope of the 
present invention need not be limited to the particular scope 
of the embodiment described above. 

EXAMPLE 4 

Results 

[0070] In a comparative study of Laparoscopic Versus 
Open Surgery in the management of Endometrial cancer 
reported by the Western Australian Gynecologic Cancer 
Service at the Annual Meeting of The Australian Society of 
Gynecologic Oncologists in April 1999, 126 cases treated by 
Laparoscopic Hysterectomy using a transvaginal tube 
(according to an embodiment of the invention as disclosed 
and claimed in the parent application) Were compared to 107 
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cases treated by the traditional “open” Laparotomy abdomi 
nal Hysterectomy procedure. The folloWing results Were 
reported. 

Laparoscopic Open 

Mean Weight (Kgs) 81 72 
Operative Time (Mins) 139 137 
Post Operative Morbidity (No. of Cases) 

Urinary Tract Infection 1 11 
Wound Infection 0 4 
Pneumonia 1 2 
Pulmonary Edema O 2 
Venous Thrombosis 1 1 
Stroke 0 1 
Death 0 2 
Post Operative Days in Hospital (mean) 3.4 8.5 
Percent cured at mean folloW up of 88.9 88.7 
23 and 20 months respectively 

1. (canceled) 
2. (canceled) 
3. (canceled) 
4. (canceled) 
5. A transvaginal tube adapted for insertion into the 

vaginal tract of a patient for use during performance of a 
laparoscopic hysterectomy or other laparoscopic surgery on 
the patient utilising electro-coagulation diathermy, the tube 
being of substantially stiff but ?exible plastics material, 
having a diameter greater than the patient’s cervix opening 
and having a distal end and a proximal end, the proximal end 
being cut in a plane non-normal to its tubular axis so that 
said proximal end is angled and dimensioned to de?ne the 
patient’s cervico-vaginal junction to facilitate separation of 
the vagina by electro-coagulation diathermy, the tube further 
comprising a sealing means capable of forming a seal at the 
distal end of the tube during said surgery, said tube being 
capable of maintaining the pneumoperitoneum When 
inserted into the vaginal tract of a patient With said seal 
formed at the distal end of the tube. 

6. A tube according to claim 5 Wherein the tube and its 
longitudinal axis are slightly curved betWeen said proximal 
and distal ends so that the shorter longitudinal dimension 
de?ned by said non-normal plane is on the inside of the 
curve. 

7. Atube according to claim 6 Wherein said sealing means 
comprises a cap With at least one integral portal structure 
adapted to engage and seal about a surgical tool or other 
device. 

8. Atube according to claim 5 Wherein said sealing means 
comprises a cap With at least one integral portal structure 
adapted to engage and seal about a surgical tool or other 
device. 

9. A tube according to claim 8 Where said integral portal 
structure forms valve means. 

10. A tube according to claim 9 Wherein said cap is 
hingedly linked to a ring by Which it is retained on the tube. 

11. Atube according to claim 8, including a tube body and 
a headpiece engageable With the tube body, said cap being 
releasably sealingly engageable With the headpiece. 

12. A tube according to claim 11, further including a 
handle integral With said headpiece for rotational alignment 
of the tube in situ. 
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13. Atube according to claim 5, including a tube body and 
a headpiece engageable With the tube body. 

14. A tube according to claim 13, further including a 
handle integral With said headpiece adapted to facilitate 
rotational alignment of the tube in situ. 

15. A transvaginal tube as claimed in claim 5 Wherein the 
annular edge and sealing means are positioned at respective 
proximal and distal ends of the tube. 

16. A transvaginal tube as claimed in claim 5 Wherein the 
length of the tube is greater than approximately 25 cm. 

17. A transvaginal tube as claimed in claim 5 Wherein the 
annular edge de?nes the patient’s cervico-vaginal junction 
as vieWed from the patient’s abdomen. 

18. A transvaginal tube as claimed in claim 5 Wherein the 
annular edge de?nes vaginal fornices. 

19. A tube according to claim 5 Wherein said seal is 
selectively releasable. 

20. A tube according to claim 5 Wherein the proximal end 
of the tube is bevelled. 

21. A tube according to claim 5 Wherein the proximal end 
has a smooth edge. 

22. A tube according to claim 5 Wherein the tube is 
substantially transparent. 

23. Atube according to claim 5 Wherein the sealing means 
comprises a plug or cap. 

24. A tube according to claim 23 Wherein the plug or cap 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 5 to 30 cm of Water. 

25. A tube according to claim 23 Wherein the plug or cap 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 15 cm of Water. 

26. Atube according to claim 5 Wherein the sealing means 
comprises a valve means. 

27. Atube according to claim 26 Wherein the valve means 
is in releasable engagement With the distal end of the tube. 

28. Atube according to claim 26 Wherein the valve means 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 5 to 30 cm of Water. 

29. Atube according to claim 26 Wherein the valve means 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 15 cm of Water. 

30. A tube according to claim 5 further comprising bore 
tube receiving means for receipt of a bore tube to facilitate 
Washing of body ?uids and tissue specimens from the 
proximal end of the interior of the tube. 

31. A tube according to claim 30 Wherein the bore tube is 
arranged to provide suction Within the tube. 

32. A tube according to claim 5 further comprising 
surgical manipulator receiving means for receipt of surgical 
manipulator. 

33. A tube according to claim 5 further comprising a ?uid 
tight channel supported in concentric arrangement Within the 
tube, said channel being sealed at its proximal end and open 
at its distal end and Wherein the circumferential rim of the 
distal end of the channel is in sealing engagement With a 
portal formed in the distal end of the tube thus providing a 
means of communication betWeen the interior of the channel 
and the exterior of the tube. 

34. A tube according to claim 33 Wherein the sealing 
engagement betWeen the channel and the tube is effective for 
a pressure of approximately 5 to 30 cm of Water. 

35. A tube according to claim 33 further comprising 
further valve means releasably engaged to the longitudinal 
Wall of the tube. 
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36. Atube according to claim 5 Wherein said tube includes 
an externally roughened region for enhanced gripping of the 
vagina to aid presentation of the vagina for suture closure. 

37. A tube according to claim 5 including means for 
applying suction to the tube interior for sucking surgical 
specimens into the tube. 

38. A tube according to claim 5 Wherein the tube has a 
diameter greater than 30 mm. 

39. A tube according to claim 16 Wherein the tube has a 
diameter greater than 30 mm. 

40. A transvaginal tube, adapted for laparoscopic hyster 
ectomy surgery or other laparoscopic surgery involving 
insertion of the tube into the vaginal tract of a patient, said 
tube having a diameter greater than 30 mm and thereby 
greater than the patient’s cervix Whereby vaginal Walls of 
the patient envelop at least a longitudinal portion of an 
external cylindrical surface of the tube to substantially seal 
thereagainst, the tube comprising an annular edge Which lies 
substantially in a plane non-normal to its tubular axis to 
de?ne the patient’s cervico-vaginal junction, and sealing 
means for sealing the tube during said surgery to maintain 
the pneumoperitoneum; and Wherein the tube and its tubular 
axis are slightly curved betWeen said proximal and distal 
ends so that the shorter longitudinal dimension de?ned by 
said non-normal plane is on the inside of the curve. 

41. A tube according to claim 40, Wherein said tube 
includes a segment in Which the Wall thickness is tapered 
longitudinally of the tube. 

42. A tube according to claim 40 Wherein the tube and its 
longitudinal axis are slightly curved betWeen said proximal 
and distal ends so that the shorter longitudinal dimension 
de?ned by said non-normal plane is on the inside of the 
curve. 

43. A tube according to claim 42 Wherein said sealing 
means comprises a cap With at least one integral portal 
structure adapted to engage and seal about a surgical tool or 
other device. 

44. A tube according to claim 40 Wherein said sealing 
means comprises a cap With at least one integral portal 
structure adapted to engage and seal about a surgical tool or 
other device. 

45. Atube according to claim 44 Where said integral portal 
structure forms valve means. 

46. A tube according to claim 45 Wherein said cap is 
hingedly linked to a ring by Which it is retained on the tube. 

47. A tube according to claim 44, including a tube body 
and a headpiece engageable With the tube body, said cap 
being releasably sealingly engageable With the headpiece. 

48. A tube according to claim 47, further including a 
handle integral With said headpiece for rotational alignment 
of the tube in situ. 

49. A tube according to claim 40, including a tube body 
and a headpiece engageable With the tube body. 

50. A tube according to claim 49, further including a 
handle integral With said headpiece adapted to facilitate 
rotational alignment of the tube in situ. 

51. Atransvaginal tube as claimed in claim 40 Wherein the 
annular edge and sealing means are positioned at respective 
proximal and distal ends of the tube. 

52. Atransvaginal tube as claimed in claim 40 Wherein the 
length of the tube is greater than approximately 25 cm. 

53. Atransvaginal tube as claimed in claim 40 Wherein the 
annular edge de?nes the patient’s cervico-vaginal junction 
as vieWed from the patient’s abdomen. 
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54. Atransvaginal tube as claimed in claim 40 wherein the 
annular edge de?nes vaginal fornices. 

55. A tube according to claim 40 Wherein said seal is 
selectively releasable. 

56. A tube according to claim 40 Wherein the proximal 
end of the tube is bevelled. 

57. A tube according to claim 40 Wherein the proximal 
end has a smooth edge. 

58. A tube according to claim 40 Wherein the tube is 
substantially transparent. 

59. A tube according to claim 40 Wherein the sealing 
means comprises a plug or cap. 

60. A tube according to claim 59 Wherein the plug or cap 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 5 to 30 cm of Water. 

61. A tube according to claim 59 Wherein the plug or cap 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 15 cm of Water. 

62. A tube according to claim 40 Wherein the sealing 
means comprises a valve means. 

63. Atube according to claim 62 Wherein the valve means 
is in releasable engagement With the distal end of the tube. 

64. Atube according to claim 62 Wherein the valve means 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 5 to 30 cm of Water. 

65. Atube according to claim 62 Wherein the valve means 
is arranged to form a seal at the distal end of the tube 
effective for a pressure of approximately 15 cm of Water. 

66. A tube according to claim 40 further comprising bore 
tube receiving means for receipt of a bore tube to facilitate 
Washing of body ?uids and tissue specimens from the 
proximal end of the interior of the tube. 

67. A tube according to claim 66 Wherein the bore tube is 
arranged to provide suction Within the tube. 

68. A tube according to claim 40 further comprising 
surgical manipulator receiving means for receipt of surgical 
manipulator. 

69. A tube according to claim 40 further comprising a 
?uid tight channel supported in concentric arrangement 
Within the tube, said channel being sealed at its proximal end 
and open at its distal end and Wherein the circumferential 
rim of the distal end of the channel is in sealing engagement 
With a portal formed in the distal end of the tube thus 
providing a means of communication betWeen the interior of 
the channel and the exterior of the tube. 

70. A tube according to claim 69 Wherein the sealing 
engagement betWeen the channel and the tube is effective for 
a pressure of approximately 5 to 30 cm of Water. 

71. A tube according to claim 69 further comprising 
further valve means releasably engaged to the longitudinal 
Wall of the tube. 

72. A tube according to claim 40 Wherein said tube 
includes an externally roughened region for enhanced grip 
ping of the vagina to aid presentation of the vagina for suture 
closure. 

73. A tube according to claim 40 including means for 
applying suction to the tube interior for sucking surgical 
specimens into the tube. 

74. A tube according to claim 40 Wherein the tube has a 
diameter greater than 30 mm. 

75. A tube according to claim 52 Wherein the tube has a 
diameter greater than 30 mm. 

76. A method of performing a laparoscopic hysterectomy 
treatment or other laparoscopic treatment on a patient, 
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utilising a transvaginal surgical device that comprises a tube 
having a diameter greater than the patient’s cervix, and an 
annular edge Which lies substantially in a plane non-normal 
to its tubular axis, and a sealing means capable of sealing the 
tube during surgery to maintain the pneumoperitoneum, said 
method comprising: 

(i) introducing said device into a patient’s vaginal so that 
the annular edge de?nes a cervico-vaginal junction; and 

(ii) separating the cervix from the vagina at said de?ned 
cervico-vaginal junction. 

77. A method according to claim 76 Wherein said sepa 
rating of the cervix from the vagina is effected intra 
abdominally and laparoscopically. 

78. A method according to claim 77 further comprising 
laparoscopically suturing the vault of the vagina folloWing 
said separating step, With the tube in position in the vagina 
to support the vaginal edges. 

79. A method according to claim 78 Wherein the needle 
for said suturing is introduced through the tube and returned 
to the tube after completion of the suturing. 

80. A method according to claim 77, further comprising: 

(iii) mobilising a surgical specimen resulting from said 
separating step into an end of the tube Which is adjacent 
said annular edge; and 

81. A method according to claim 80 further comprising, 
after said mobilising step: 

(iv) WithdraWing the tube, With said surgical specimen 
contained therein, from the vagina. 

82. A method according to claim 81 further comprising, 
after step (iv); 

(v) reintroducing the tube into the vagina and laparoscopi 
cally suturing the vault of the vagina, With the tube in 
position in the vagina to support the vaginal edges. 

83. A method according to claim 82 Wherein the needle 
for said suturing is introduced through the tube and returned 
to the tube after completion of the suturing. 

84. A method according to claim 80 Wherein said mobil 
ising of the surgical specimen is effected by laparoscopically 
grasping the specimen and feeding it into the tube. 

85. A method according to claim 80 Wherein said mobil 
ising of the surgical specimen is effected at least in part by 
applying suction via the tube. 

86. A method according to claim 77 Wherein said laparo 
scopic separation of the cervix from the vagina is effected by 
electro-coagulation diathermy. 

87. Amethod according to claim 86 Wherein said electro 
coagulation diathermy is effected by: 

exposing and holding the cervix With a laparoscopic 
grasping manipulators, inserting a knife or diathermy 
knife to the proximal end of the tube, and rotating the 
tube so that the annular edge non-normal to the tubular 
axis stretches the vagina and locally reduces blood 
?oW, and at the same time cutting the cervico-vaginal 
junction as the tube is rotated. 

88. A method according to claim 80 Wherein said laparo 
scopic separation of the cervix from the vagina is effected by 
electro-coagulation diathermy. 

89. Amethod according to claim 88 Wherein said electro 
coagulation diathermy is effected by: 

exposing and holding the cervix With a laparoscopic 
grasping manipulators, 
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inserting a knife or diathermy knife to the proximal end of 
the tube, and 

rotating the tube so that the annular edge non-norrnal to 
the tubular axis stretches the vagina and locally reduces 
blood 110W, and at the same time cutting the cervico 
vaginal junction as the tube is rotated. 

90. A method according to claim 88 further comprising, 
after step (iv); 

(v) reintroducing the tube into the vagina and laparoscopi 
cally suturing the vault of the vagina, With the tube in 
position in the vagina to support the vaginal edges. 

91. A method according to claim 90 Wherein the needle 
for said suturing is introduced through the tube and returned 
to the tube after completion of the suturing. 

92. A method according to claim 88 Wherein said rnobil 
ising of the surgical specimen is effected by laparoscopically 
grasping the specimen and feeding it into the tube. 

93. A method according to claim 76, further comprising: 

(iii) rnobilising a surgical specirnen resulting from said 
separating step into an end of the tube Which is adjacent 
said annular edge; and 

94. A method according to claim 93 further comprising, 
after said rnobilising step: 

(iv) WithdraWing the tube, With said surgical specirnen 
contained therein, from the vagina. 

95. A method of performing a laparoscopic hysterectorny 
treatment or other laparoscopic treatment on a patient, 
utilising a transvaginal surgical device that comprises a tube 
having a diameter greater than the patient’s cervix, and a 
sealing means capable of sealing the tube during surgery to 
maintain the pneurnoperitoneurn, said method comprising: 

(i) introducing said device into a patient’s vagina; 

(ii) separating the cervix from the vagina; and 

(iii) rnobilising a surgical specirnen resulting from said 
separating step into an end of the tube Which is adjacent 
said annular edge. 
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96. A method according to claim 95, further comprising: 

(iv) WithdraWing the tube, With said surgical specirnen 
contained therein, from the vagina. 

97. A method according to claim 96 Wherein said sepa 
ration of the cervix from the vagina is effected intra 
abdorninally laparoscopically at a cervico-vaginal junction 
de?ned by an annular edge at an end of said tube. 

98. A method according to claim 97 Wherein said laparo 
scopic separation of the cervix from the vagina is effected by 
electro-coagulation diatherrny. 

99. Arnethod according to claim 98 Wherein said electro 
coagulation diatherrny is effected by: 

exposing and holding the cervix With a laparoscopic 
grasping rnanipulators, 

inserting a knife or diatherrny knife to the proximal end of 
the tube, and 

rotating the tube so that the annular edge stretches the 
vagina and locally reduced blood 110W, and at the same 
time cutting the cervico-vaginal junction as the tube is 
rotated. 

100. A method according to claim 96 further comprising, 
after step (iv); 

(v) reintroducing the tube into the vagina and laparoscopi 
cally suturing the vault of the vagina, With the tube in 
position in the vagina to support the vaginal edges. 

101. Arnethod according to claim 100 Wherein the needle 
for said suturing is introduced through the tube and returned 
to the tube after completion of the suturing. 

102. Arnethod according to claim 95 Wherein said rnobil 
ising of the surgical specimen is effected by laparoscopically 
grasping the specimen and feeding it into the tube. 

103. Arnethod according to claim 96 Wherein said rnobil 
ising of the surgical specimen is effected at least in part by 
applying suction via the tube. 

104. Arnethod according to claim 98 Wherein said rnobil 
ising of the surgical specimen is effected by laparoscopically 
grasping the specimen and feeding it into the tube. 

* * * * * 


