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MULTIFUNCTIONAL SURGICAL
INSTRUMENT

1) APPLICATION FIELD

[0001] Medical Science
2) STATE OF THE ART
[0002] The incision of the abdominal wall commonly

referred to as laparotomy defines any surgical opening of the
abdomen through which the peritoneal cavity can be
reached. There are various laparotomic incisions. The cor-
rect choice of a lapatotomy incision by the surgeon must
follow practical criteria based on two fundamental prin-
ciples:

A) Wide and sufficient exposure of the operating field;

B) Minimal aesthetic damage.

[0003] Point A regards indication and performance of the
right choice of surgical incision of the abdominal wall, i.e.,
the one able to provide the best visibility of the abdominal
cavity; this is conditioned by the clinical examination of the
patient and the degree of preoperative diagnostic precision.
[0004] Point B refers to keeping the cutaneous incision to
the minimum necessary in the case of a small laparotomy, an
important decision, especially in the young, children and
adolescents, and in the female sex, to avoid unaesthetic
surgical scars.

[0005] The cutaneous incision is the first step in every
surgical intervention, after which the manoeuvres can be
initiated to access the peritoneal cavity, where the surgical
act is performed.

[0006] The laparotomic incisions, in relation to their tra-
jectory, are subdivided into vertical, oblique and transversal;
they are also called simple, if formed by one segment, or
complex, when resulting from multiple simple segments.
[0007] At present, one of the surgical interventions more
frequently and universally performed is appendectomy for
acute appendicitis. This can be performed with laparoscopic
or laparotomic technique. Although the choice between the
two approaches is individual and pertaining the experience
of each surgeon, the laparotomic access remains highly
indicated, if not compulsory, in the most acute forms, where
it is fundamental, for a positive outcome of the intervention,
to have a sufficiently wide operating field for a better
visibility and increased freedom of movements. Among the
laparotomic accesses, the Mac Burney’s incision remains
the classic and most frequently employed.

[0008] It consists of a small oblique incision in the right
iliac fossa, performed perpendicularly to the line connecting
the antero-superior right iliac spine with the umbilicus,
located at the point of junction of the median third with the
external third of the line itself, with a mean length of 3-4 cm
(with some variability in length proportional to the adiposity
of the patient).

[0009] The intervention starts by incising the skin and
subcutaneous adiposity till the aponeurosis of the great
oblique muscle, which is incised along the course of the
fibers for the whole length of the cutaneous incision. While
the two borders of the aponeurosis incision are maintained
wide apart, a blunt stretching apart is performed of the fibers
of the small oblique muscle first and of the transverse muscle
subsequently, until the preperitoneal adipose tissue is
reached. After incising the trasversalis fascia and the parietal
peritoneum, the peritoneal cavity is reached. Once inside the
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cavity, when the appendix is not immediately detected
and/or its search is difficult, in the case of acute phlegmonic
or gangrenous appendicitis, with circumscribed peritonitis
or in particular situations of abnormal anatomical locations
of the coecum and appendix, it is very difficult to dictate
specific rules to render the operation typical. The positive
outcome of the intervention then depends on the skills of the
surgeon, his ability and decisional promptness to derive
from his experience, and then apply, all the technical solu-
tions aimed at finding, externalizing and removing the
appendix.

[0010] In all these cases, the first and most important act
is to extend the surgical incision to obtain a wider exposure
of the operating field, preferably avoiding a further skin
incision.

3) TECHNICAL PROBLEM

[0011] the most important technical problem in oblique
laparoscopic incisions, such as Mac Burney’s one, but also
other types of small laparotomies, regards the fact that only
limited extensions of the surgical wound are possible with-
out further extending the cutaneous incision. Furthermore,
these extensions can be performed only through complex
procedures, involving the use of multiple monofunctional
instruments/devices, this increases the duration of the inter-
vention and involves the risk of reduced precision during the
section of the deep parietal layer (fascia, muscles, parietal
peritoneum), reduced protection of the tissues and intestinal
ansae of the peritoneal cavity, and when the incision is
extended also to the skin, anaesthetic scar outcomes, pat-
ticularly problematic in children, adolescents and women. At
present, to be able to extend a small laparotomic incision
without further incising the skin, it is neccessary firstly to
insert some gauze pads (device 1) into the peritoneal cavity
to protect the ansae from the energy delivered by the
electricrosurgical knife, then to stretch apart the cutaneous
and subcutaneous borders at the angles of the surgical
wound using one or more retractors (instrument 2), subse-
quently to insert a thumb forceps with open branches
(instrument 3) into the peritoneal cavity, over the gauze
pads, to strain and lift the deep parietal layer and then to
proceed with the section of the parietal layer itself with the
tip of the electrosurgical knife along the main direction of
the incision without the help of a guide. With this technique
of extension of the incision confined to the deep parietal
layer (fascia, muscles, parietal peritoneum), a better expo-
sure of the peritoneal cavity is obtained through multiple
steps with different instruments and furthermore at the
expense of the precision of the section of the deep layer and
of the protection of the tissues, with the potential risk of
lesions of the intestinal ansae, and also at the expense of the
optimal duration of the intervention.

4) SOLUTIONS TO THE TECHNICAL
PROBLEM

[0012] The invented surgical instrument is multifunc-
tional, it allows the concurrent performing of a number of
fanctions which would normally require the use of multiple
instruments/devices: it protects the intestinal ansae insulat-
ing them from the deep parietal layer to be incised (replacing
the function of the gauze pads, device 1), stretches apart the
cutaneous/subcutaneous borders (replacing the retractor,
instrument 2), pinches and lifts the deep parietal layer



US 2020/0146665 A1l

(replacing the thumb forceps, instrument 3) and provides a
guide binary along which the section can be performed
(further function, 4). This surgical instrument facilitates the
procedure of extension of any small laparotomy, particularly
that of Mac Burney, and renders it more precise and safer.
The first surgeon himself manoeuvers the instrument, at the
same time he: (1) spreads apart the cutaneous/subcutaneous
borders at the corners of the surgical wound and, by modu-
lating the strength impressed to the instrument itself, he can
regulate the optimal extension that allows the lenghteninig
of the necessary centimeters of the small laparotomy so to
obtain the most favourable exposure of the operating field;
the skin is therefore not further incised and unaesthetic scars
are avoided; (2) pinches, tightens and lifts the deep parietal
layer; (3) incises the deep parietal layer with the electrosur-
gical knife precisely along the guide binary, created by the
opening of the two small arms of the upper prong, avoding
the risk of lesioning of the underlying and surrounding
structures. In synthesis, a sufficient exposure of the perito-
neal cavity is obtained with precision, safety, without aes-
thetic damage and with a reduction of the operating time.

5) FIGURES

[0013] FIG. 1a: surgical instrument with open bite, lateral
vision; blunt upper surface of the borders of the lower prong,
atraumatic

[0014] FIG. 1b: detail of the upper prong of the bite, with
blunt surface of the inferior borders of the bite, atraumatic

[0015] FIG. 2: surgical instrument with closed bite; lateral
vision
[0016] FIG. 3a: surgical instrument with closed bite;

vision from above

[0017] FIG. 3b: surgical instrument with closed bite;
vision from below

[0018] FIG. 4: surgical instrument in use

[0019] FIG. Sa: detail of the handle of the surgical instru-
ment, with stop self-retaining rack indicated with the letter
R

[0020] FIG. 5b: detail of the handle of the surgical instru-
ment, without stopper or free

6) DESCRIPTION OF THE FIGURES

[0021] FIG. 1 a shows the invented surgical instrument,
shaped as a hemostatic clamp of short-medium length,
constituted by a ring handle 1,2, with toothed rack stopper
3,4, two straight articulated branches, one upper branch 5,
and one lower branch 6. The upper branch 5, and the lower
branch 6, after the hub 7, both extend to constitute the
prongs of the surgical bite, indicated with the letters S, U,
and then become bent at the same level with an angle of 130
degrees 8. The lower branch 6 extends to form the upper
prong of the bite S, in the shape of a ribbon-like flat lamina
9 similar to that of a ribbon-like retractor, which immedi-
ately divides into two small arms 10,11, of identical shape
and length, which course parallel, creating between them a
central fenestration 12, and at their reunification, reconsti-
tute a ribbon-like lamina 13, similar to the initial one 9, with
blunt surface of the inferior borders 19a of the two small
arms 10,11 providing atraumatic grip FIG. 15, which termi-
nates immediately after in an L ribbon-shaped, upwards
facing, retractor 14, with a paddle angled at 90 degrees 15,
terminating at the top with a slight outwards angulation 16.
The upper branch 5, extends, after the hub 7, to form the
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lower prong U of the bite, at the same level as the upper
lamina 9, always with the same angulation 8, in the shape of
a curved concave valve 18, with the same width and length
of the upper prong S with blunt upper surface of the borders
195, providing atramatic grip, and, at closed bite, with the
surfaces of the two prongs fitting together perfectly FIG. 2,
3a, 3b. All the components of the surgical instrument
situated distally to the upper third of the branches of the
handle are covered with high technology insulated coating,
shown in the FIGS. 1a,15, 2, 3a, 3b, 4, 5a and 56 with
shaded grey color, indicated with the letter K. 7) Function-
ing: instrument with open bite, the lower prong U of the bite
is inserted into the peritoneal cavity with the upper surface
195 tangent the parietal peritoneum, while the lower surface
19a of the upper prong S rests on the deep parietal layer P,
formed by fascia, muscles and parietal peritoneum, both
prongs embrace the layer without tightening it, while the
curved paddle angled at 90 degrees of the upper prong,
shaped as an L ribbon-like retractor, upwards oriented 14,
with which it terminates, is pushed against the cutaneous/
subcutaneous borders of one angle to open wide and keep
them opened, allowing the uncovering of the deep parietal
layer which has to be incised.

[0022] Once the optimal extension is reached, the bite is
tightened, and the deep parietal layer P is pinched and lifted.
At this point the deep parietal layer P can be incised, with the
electrosurgical knife 7, through the central fenestration 12 of
the upper prong S of the bite which serves as a guide FIG.
4

[0023] The surfaces of the upper borders 195, with atrau-
matic blunt grip, of the curved concave valve 18 of the lower
prong U of the bite adhere perfectly to the parietal perito-
neum, and the concavity of the valve 18 allows a possible
downward excursion of the tip of the electrosurgical knife 7
and, during the section, protects all the underlying and
adjacent structures FIG. 4, particularly the intestinal ansae.
If a further extension of the incision is necessary, the whole
described procedure can be repeated at the opposite angle.

8) INDUSTRIAL APPLICATION

[0024] the invented instrument can be employed in all
types of laparotomic surgical interventions, laparoscopic
interventions and eventually also thoracoscopic interven-
tions in operating rooms of divisions of: general surgery,
paediatric surgery (in miniaturized form, baby, short), emer-
gency surgery, digestive surgery, urologic surgery, vascular
surgery, thoracic surgery, plastic surgery, laparoscopic sur-
gery, robotic surgery, and in every other use in any other
surgical branch (particularly in laparotomic interventions of
appendectomy, with incision according to Mac Burney).

9) ADVANTAGES

[0025] the multifunctionality of the surgical instrument
offers several concurrent advantages: (A) safe protection of
the intestinal ansae and all the surrounding tissues during the
section with the electrosurgical knife; B) spreading apart of
skin/subcutis; (C) atraumatic grip of the deep parietal layer
to be incised; D) guide to direction of the incision procedure
of the deep parietal layer with the elctrosurgical knife. The
instrument thus offers the advantages of facilitating, render-
ing more precise, safer and more rapid (reduction of the
operating time) the surgical manoeuver of extension of a
small laparotomy, without further incision of the skin.
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[0026] A) The invented surgical instrument is advanta-
geous because it protects the intestinal ansae in the petito-
neal cavity during the section of the deep parietal layer
(fascia—muscles—parietal peritoneum) with the electrosur-
gical knife, thanks to the curved concave valve of the lower
prong of the bite. When the bite tightens the deep parietal
layer, the upper borders of the valve adhere perfectly to the
parietal peritoneum, the concavity of the valve allows a
possible downward excursion of the tip of the electrosurgi-
cal knife during the incision, protecting all the underlying
and adjacent structures.

[0027] Being provided with a high technology insulating
coating, the instrument furthermore prevents any possible
trasmission of the electrical energy to the sourrounding
structures during the section of the deep parietal layer by the
electrosurgical knife, allowing the first operator surgeon to
incise this layer in safe conditions.

[0028] B) The invented surgical instrument is advanta-
geous because it facilitates the manoeuver of the spreading
apart of the cutaneous/subcutaneous borders, eventually at
both corners of a small laparotomy, allowing the exposure of
the deep parietal layer to be incised (fascia, muscles, parietal
peritoneum). The first surgeon, by personally manoeuvering
the instrument, can modulate the strength to be impressed to
the instrument itself to spread apart the cutaneous borders,
being able to regulate the right extension which permits the
gain of the necessary centimeters of opening of the small
laparotomy, thus obtaining the most favourable exposure of
the operating field, with savings of the cutaneous incision
and avoidance of unaesthetic scars.

[0029] C) The invented surgical instrument is advanta-
geous because, thanks to the blunt surface of the borders of
the two prongs of the bite, it allows an atraumatic grip of the
deep parietal layer to be incised.

[0030] D) The invented surgical instrument is advanta-
geous because it provides a precise orientation guide for the
section of the fascia—muscles—parietal peritoneum, allow-
ing the tip of the electrosurgical knife to easily cut the deep
parietal layer through the central opening of the upper prong,
formed by small arms which act as a binary guide.

10) VARIANTS

[0031] variants can be performed in the handle stopper:
with toothed rack stopper FIG. Sa, without stop or free FIG.
5b. Furthermore a short or baby instrument can be conceived
for the use in paediatric surgery.

1. Multifunctional surgical instrument for extension of
laparotomic, laparoscopic, robotic and thoracotomic inci-
sions, constituted by a handle including two rings, one upper
ring and one lower ring, two straight articulated branches,
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one upper branch and one lower branch, and a toothed rack
stopper, wherein the two straight branches, after their con-
nection through a hub, both extend to constitute two prongs
of a bite, one upper prong and one lower prong, the lower
straight branch extends to constitute the upper prong of the
bite which, after an angle of approximately 130 degrees,
becomes shaped as an L ribbon-like retractor, centrally
fenestrated, for its length except proximal and distal borders
with a paddle angulated at 90 degrees, facing upwards,
terminating at the top with an outwards angulation, which
thereby permits to spread apart cutaneous/subcutaneous
corners of the surgical wound, and to incise a deep parietal
layer, the upper straight branch extends to constitute the
lower prong of the bite which, too, after an angle of
approximately 130 degrees at the same level as the angle of
the upper prong, becomes shaped as a curved concave valve,
s0 as 1o ensure protection of surrounding tissues and under-
lying organs in a peritoneal cavity, particularly an intestinal
ansae during a section with an electrosurgical knife, with all
the components of the surgical instrument situated distally to
an upper third of the straight articulated branches of the
handle being covered with electrical insulating coating.

2. Surgical instrument according to claim 1, wherein the
upper prong of the bite terminates as an L ribbon-like
retractor, with a curved paddle at an angle of 90 degrees,
facing upwards, ending at the top with an outwards angu-
lation.

3. Surgical instrument according to claim 1, wherein the
lower prong of the bite is shaped as a curved concave valve.

4. Surgical instrument according to claim 1, wherein the
upper prong of the bite, shaped as a ribbon-like flat lamina,
immediately after its formation, divides into two arms of
identical shape and length, which course parallel, creating
among them a central fenestration serving as a guide binary
for the electrosurgical knife.

5. Surgical instrument according to claim 1, wherein the
two prongs, constituted after the hub as extensions of the
two straight articulated branches, both bend at the same level
at an angulature of approximately 130 degrees, to form the
bite of the instrument.

6. Surgical instrument according to claim 1, wherein grip
surfaces of the two prongs of the bite are blunt, allowing an
atraumatic grip of the deep parietal layer when the bite is
tightened.

7. Surgical instrument according to claim 1, wherein all its
components distal to the upper third of the handle are
covered with electrical insulating coating, which avoids
transmission and propagation of electricity produced by the
electrosurgical knife during its use.

I S T



THMBW(EF)

£
S\ EREERE

BEGF)

RIS , RIS SR ANBRERY NS e FREW , AR
BEFR/RTAR , fFIEMNRKRERER , ARANFRIDEINH R AR
R @HAS , LR TEAL , 3 —EEEFHFAIL .

ZINEEFREBZM
US20200146665A1 K (2E)R
US16/612787 iR

COSTANTINI RAFFAELE

COSTANTINI, RAFFAELE

A61B17/02 A61B17/28

patsnap

2020-05-14

2018-05-09

A61B18/1482 A61B17/282 A61B2018/00601 A61B2017/320052 A61B2017/00929 A61B2017/2911
AG61B17/0281 A61B2018/00541 A61B17/0218 A61B17/02 A61B17/122 A61B2017/00823 A61B2017

12837

102017000057439 2017-05-26 IT

Espacenet USPTO

4% 48 1%



https://share-analytics.zhihuiya.com/view/b54ac118-e6d3-46a5-8c30-a4559fac1159
https://worldwide.espacenet.com/patent/search/family/059974805/publication/US2020146665A1?q=US2020146665A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200146665%22.PGNR.&OS=DN/20200146665&RS=DN/20200146665

