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FIG. 1
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Step 3 dissect the mesoappandix to
mobifise the appendix and free from
the mesenteric fissue, Seal all other
capiliary vessels as necessary
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METHOD OF REMOVING AN APPENDIX

[0001] This invention relates to a method for removing an
appendix. Appendectomy has traditionally been performed
as an open procedure with a large incision and direct access
to the abdomen. More recently, laparoscopic appendectomy
has sometimes been performed, with multiple access ports in
the patient’s abdomen. In this procedure, the appendix is
dissected and placed into a tissue bag within the patient, and
then removed through one of the ports. However, there is
always the risk that the appendix may burst during the
procedure, or that the contents of the cecum can leak during
the procedure.

[0002] The present invention provides a method of remov-
ing an appendix in which these risks are reduced or elimi-
nated. Accordingly, a method of removing an appendix
comprises the steps of:

[0003] a) accessing the abdomen of a patient,

[0004] b) insufflating the abdominal cavity,

[0005] c¢) sealing the appendicular artery and vein,
[0006] d) cutting the appendicular artery and vein (along

with any supporting tissue),

[0007] e) introducing a sheath into the abdominal cavity
and placing it over the appendix, while the appendix is still
attached to the colon,

[0008] and then, in any order,

[0009] ) ligating the proximal end of the appendix,
[0010] g) dissecting the appendix from the colon, and
[0011] h) removing the sheath containing the appendix

through one of the incisions in the abdomen of the patient.
[0012] The sheath may be placed over the appendix in
place before the appendix is dissected or removed. This
means that should the appendix burst during dissection or
removal, or should matter leak during this time, the matter
is contained within the sheath. The sheath may be placed
over the appendix using an applicator, which is introduced
into the patient and is capable of deploying the sheath so that
it can be placed over the appendix. The sheath is conve-
niently held in place by a securing device, which is con-
ceivably a clip applied to the sheath over the proximal end
of the appendix (mesoappendix). Alternatively, the sheath is
conceivably provided with draw strings, which can be
tightened to close the sheath over the mesoappendix. It is to
be appreciated that a tissue bag may be used as an alternative
to a sheath provided it is suitable to carry out the aforemen-
tioned function of containing the appendix within the
abdominal cavity prior to dissection or removal and reten-
tion of any leaked matter during the appendectomy proce-
dure.

[0013] Once the sheath is covering the appendix, the
appendix can be ligated in order to isolate it. By the terms
“ligated” or “ligating”, there is herein meant to include any
means of isolating the appendix such that it is sealed from
surrounding tissue, including the use of clips, staples, or
sutures applied to the appendix. Once the appendix is
ligated, it can be dissected from surrounding tissue and
removed from the patient. This can be done in various ways,
as follows. According to a first arrangement, the appendix is
firstly ligated in step f) within the patient, the appendix is
secondly dissected in step g) within the patient, and the
sheath is thirdly removed containing the dissected appendix
in step h). In this method, the isolation and dissection of the
appendix is performed within the abdomen, and the dis-
sected appendix then removed from the patient.
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[0014] The abdomen of the patient is conceivably
accessed by the introduction of one or more instruments via
a natural orifice of the patient. This type of procedure is
generally known as a NOTES procedure. Alternatively, the
abdomen of the patient is conceivably accessed by the
creation of one or more incisions therein, and the introduc-
tion of one or more instruments through the incisions. This
is a more typical Laparoscopic procedure.

[0015] According to an alternative arrangement used in a
laparoscopic procedure, the appendix is firstly ligated in step
f) within the patient, the sheath containing the undissected
appendix is secondly removed through one of the incisions
in step h), and the appendix is thirdly dissected in step g)
outside the patient. In this method, the isolation of the
appendix is performed within the abdomen, and the undis-
sected appendix is pulled through the incision in order to be
dissected outside the patient. The insufflation of the abdo-
men may need to be reduced in order to bring the appendix
adjacent the incision.

[0016] According to a further laparoscopic arrangement,
the sheath containing the undissected appendix is firstly
removed through one of the incisions in step h), the appen-
dix is secondly ligated outside the patient in step f), and the
appendix is thirdly dissected in step g) outside the patient. In
this method, the undissected appendix is pulled through an
incision in order to be isolated and dissected outside the
patient. Once again, the insufflation of the abdomen may
need to be reduced in order to bring the appendix adjacent
the incision.

[0017] Preferably, at least one of the incisions is in the
umbilicus. In step h), the sheath containing the appendix is
conveniently removed through the umbilicus. The umbilicus
provides a pathway sufficient for the appendix to be safely
removed, or, where the appendix has not yet been dissected,
the appendix can be pulled through the umbilicus to be
dissected outside the abdomen.

[0018] The invention will now be further described, by
way of example only, with reference to the accompanying
drawings, in which

[0019] FIG. 1 is a schematic drawing of the human appen-
dix and the surrounding anatomy;

[0020] FIG. 2 is an illustration of the human appendix
shown in the schematic drawing of FIG. 1;

[0021] FIG. 3 is an illustration of the appendix of FIG. 2
with ligation clips in place on the arteries and veins;
[0022] FIG. 4 is an illustration of the appendix of FIG. 2,
showing dissection of the appendix from the mesenteric
tissue;

[0023] FIG. 5 is an illustration of the appendix of FIG. 2,
showing the removal of the dissected appendix within a
sheath through the abdominal wall via the umbilicus;
[0024] FIG. 6 is an illustration of the appendix of FIG. 2,
showing the double ligation of the appendix after removal of
the sheathed appendix from the abdominal cavity; and
[0025] FIG. 7 is an illustration of the appendix of FIG. 2
ligated from the colon and ileum.

[0026] Referring to FIGS. 1 and 2, the colon is shown
generally at 1, and includes the ascending colon 2 and the
cecum 3 at the lower part of the colon. The ileum 4 extends
from the colon 1 and is supplied with blood by the ileocecal
artery 5. The ileocecal artery splits into different branches in
the region of the ileum, including the ascending branch 6,
the anterior and posterior cecal branches 7, and the ileal
branch 8.



US 2019/0209148 Al

[0027] The appendix 9 also extends from the colon, and is
supplied with blood by the appendicular artery 10 and
various veins indicated at 11. The mesoappendix 12 is also
attached to the appendix 9, connecting the appendix to the
abdominal wall (not shown).

[0028] Various methods of removing the appendix 9 will
now be described, starting with the simplest. In this method,
one or more incisions are made in the abdomen of the
patient, typically one for the insertion of an endoscopic
camera, one for insufflation of the abdomen and a third for
the insertion of one or more instruments. Fewer incisions
can be made if these functions are combined. Typically, at
least one of the incisions is made in the umbilicus 24. Once
the surgical site is insufflated and visualised, a surgical
instrument is used to seal and then cut the appendicular
artery 10 and surrounding veins 11 so as to cut off the blood
supply to the appendix. FIG. 3 shows the identification of
arteries leading to the appendix and veins draining to the
ileocolic vein and the presence of suitably located clips or
energy seals 20 on the arteries and veins in preparation for
ligating the arteries and veins.

[0029] Then, a sheath (or tissue bag) 22 is introduced into
the surgical site and placed over the appendix. The sheath 22
is secured over the appendix by means of one or more clips,
or by means of one or more drawstrings 28 tightened at the
proximal end of the appendix 9 (in the region 13 where the
appendix 9 meets the cecum 3). In a variation of the
procedure, the sheath 22 is secured over the appendix as an
initial step, before the sealing and cutting of the appendicu-
lar artery 10 and veins 11.

[0030] Once the sheath 22 is secured over the appendix 9,
the appendix is ligated in the region 13 by means of clips,
staples or sutures 20, in order to isolate the appendix from
the cecum 3. Once isolated, the appendix 9 is dissected from
the cecum 3, and the mesoappendix 12 is dissected to
separate the appendix from all connecting tissue, as shown
in FIG. 4. This mobilises the appendix and frees it from the
mesenteric tissue. All other capillary vessels are sealed as
necessary to assist with this process. The dotted line of FIG.
4 identifies where the mesoappendix is cut during the
mobilisation of the appendix. During this dissection, the
sheath 22 ensures that the appendix is contained, such that
should it leak or burst any matter is contained within the
sheath 22.

[0031] Once the appendix 9 is separated from connecting
tissue, the sheath 22 containing the separated appendix is
removed from the abdomen through one of the incisions,
typically through the umbilicus 24. As before, the sheath 22
ensures that the appendix is contained during removal.
[0032] In an alternative method, the one or more incisions
are made as previously described, the surgical site is insuf-
flated and visualised, and the appendicular artery 10 and
surrounding veins 11 are sealed and cut as before. The sheath
22 1s introduced into the surgical site and placed over the
appendix, again as before. Again, as previously described,
the appendix is ligated in the region 13 by means of clips,
staples or sutures 20, in order to isolate the appendix from
the cecum 3. Where the procedure differs is that the appen-
dix is then pulled through the incision, enclosed within the
sheath 22 for protection, and the dissection of the appendix
9 and the mesoappendix 12 takes place outside the abdomen.
1t 1s likely that the insufflation of the abdomen will need to
be reduced at this point, so that the appendix can be
manoeuvred adjacent the incision and pulled through for
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external dissection. As before, the presence of the sheath 22
around the appendix 9 means that any leakage or bursting of
the appendix during manipulation or dissection is contained.
[0033] A third option for the surgical procedure will now
be described with reference to FIGS. 5 to 7. In this third
option, the one or more incisions are made as previously
described, the surgical site is insufflated and visualised, and
the appendicular artery 10 and surrounding veins 11 are
sealed and cut, and supporting tissue structures are dissected
as before. The sheath 22 is introduced into the surgical site
and placed over the appendix, again as shown in FIG. 5.
Where this third option differs is that the appendix 9 is then
pulled through the incision in the abdominal wall 26, as
shown in FIG. 6 whilst remaining enclosed within the sheath
22 for protection, such that both ligation and dissection of
the appendix take place outside of the abdomen. When the
appendix is pulled through the incision in abdominal wall
26, it is double ligated, as shown in FIG. 6, in the region 13
by means of clips, staples or sutures 20, in order to isolate
the appendix from the cecum 3. The appendix 9 and the
mesoappendix 12 is then dissected, also outside the abdo-
men, as shown in FIG. 7. As before, it is likely that the
insufflation of the abdomen will need to be reduced, so that
the appendix can be manoeuvred adjacent the incision and
pulled through for external ligation and dissection. Also, as
before, the presence of the sheath 22 around the appendix 9
means that any leakage or bursting of the appendix during
the procedure is contained.

1. A method of removing an appendix of a patient
comprising the steps of:

a) accessing the abdomen of the patient,

b) insufflating the abdominal cavity,

¢) sealing the appendicular artery and vein of the patient,

d) cutting the appendicular artery and vein,

e) introducing a sheath into the abdominal cavity and

placing the sheath over the appendix while the appen-
dix is still attached to the colon,

and then, in any order,

f) ligating the proximal end of the appendix,

g) dissecting the appendix from the colon, and

h) removing the sheath containing the appendix from the

abdomen of the patient.

2. A method according to claim 1, wherein the appendix
is firstly ligated in step f) within the patient, the appendix is
secondly dissected in step g) within the patient, and the
sheath is thirdly removed containing the dissected appendix
in step h).

3. A method according to claim 1, wherein ligation and
dissection of the appendix of steps f) and g) takes place after
removal of the sheath containing the appendix from the
abdomen of the patient in step h) whilst still attached to the
colon.

4. A method according to claim 1, wherein step f) com-
prises double ligation of the proximal end of the appendix to
create a secured section of dissection.

5. A method according to claim 1, wherein the step of
introducing the sheath into the abdominal cavity is per-
formed using an applicator capable of being introduced into
the patient and deploying a sheath once within the abdomi-
nal cavity.

6. A method according to claim 1, wherein the method
includes the additional step of securing the sheath in place
over the appendix using a securing device to secure the
sheath with respect to the proximal end of the appendix.
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7. A method according to claim 6, wherein the step of
securing the sheath over the appendix is performed by
applying a clip over the sheath securing the sheath to the
proximal end of the appendix.

8. A method according to claim 6, wherein the step of
securing the sheath over the appendix is performed by
closing one or more drawstrings present on the sheath.

9. A method according to claim 1, wherein the abdomen
of the patient is accessed by the introduction of one or more
instruments via a natural orifice in a NOTES procedure.

10. A method according to claim 1, wherein the abdomen
of the patient is accessed by creation of one or more
incisions therein, and the introduction of one or more
instruments through the one or more incisions.

11. A method according to claim 10, wherein the appendix
is firstly ligated in step f) within the patient, the sheath
containing the undissected appendix is secondly removed
through the one or more incisions in step h), and the
appendix is thirdly dissected in step g) outside the patient.

12. A method according to claim 10, wherein the sheath
containing the undissected appendix is firstly removed
through the one or more incisions in step h), the appendix is
secondly ligated outside the patient in step f), and the
appendix is thirdly dissected in step g) outside the patient.

13. A method according to claim 11, wherein the insuf-
flation of step b) is reduced before the undissected appendix
is removed through the one or more incisions in step h).
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14. A method according to claim 10, wherein at least a
first of the one or more incisions is in the umbilicus.

15. A method according to claim 14, wherein in step h) the
sheath containing the appendix is removed through the
umbilicus.

16. A method according to claim 2, wherein step f)
comprises double ligation of the proximal end of the appen-
dix to create a secured section of dissection.

17. A method according to claim 3, wherein step f)
comprises double ligation of the proximal end of the appen-
dix to create a secured section of dissection.

18. A method according to claim 2, wherein the step of
introducing the sheath into the abdominal cavity is per-
formed using an applicator capable of being introduced into
the patient and deploying a sheath once within the abdomi-
nal cavity.

19. A method according to claim 3, wherein the step of
introducing the sheath into the abdominal cavity is per-
formed using an applicator capable of being introduced into
the patient and deploying a sheath once within the abdomi-
nal cavity.

20. A method according to claim 12, wherein the insuf-
flation of step b) is reduced before the undissected appendix
is removed through the one or more incisions in step h).
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