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Description

[0001] The present invention relates generally to a
method for defogging laparoscopes during surgery and,
more particularly, to the use of a heat source in the re-
gion of the proximal lens for maintaining a chosen tem-
perature difference between the laparoscope and am-
bient temperature.
[0002] Laparoscope fogging remains a nagging prob-
lem occurring in almost all surgical procedures, and ap-
pears to be the result of the presence of a cold lens or
other optical surface in a warm, moist environment.
Techniques for addressing this difficulty abound, but no
one answer has emerged as the ultimate solution. An-
tifogging solutions that are wiped on the lens are com-
mon, but are criticized for possibly scratching the optic
and for only briefly addressing the problem. Heating the
laparoscope to more closely match the temperature of
the body is also common, but it is thought that such pro-
cedures bake debris into the laparoscope. A variation of
this latter method is achieved by rinsing the laparoscope
after a cold sterilization process with warm sterile water,
and taking the warmed laparoscope quickly to the field.
For treating a fogged laparoscope in the field, a com-
mercially available product known as the Laparoscopic
Scope Warmer manufactured by Applied Medical Re-
sources, includes a double-walled thermos filled with
warm water and having padding inside to cushion the
lens. A disposable seal is placed over the top of the de-
vice to provide insulation while permitting insertion of
the laparoscope. The warm water heats the laparo-
scope sufficiently to clear the fogging, and has the ad-
ditional feature of rising off debris. See, e.g., "Tactics
Cope With Scope Fogging," in Laparoscopic Surgery
Update, Sample Issue (1995), pages 5 and 6.
[0003] Another document US-A-5351675 discloses a
method for preventing laparoscope fogging by preheat-
ing the shaft portion of the laparoscope prior to use to
at least body temperature of the patient by assembling
the shaft portion in a chemically heated casing.
[0004] Accordingly, it is an object of the present inven-
tion to reduce fogging of laparoscopic lenses without
having to apply antifogging solutions to the distal end
thereof.
[0005] Another object of the present invention is to re-
duce fogging of laparoscopic lenses without having to
remove the laparoscope from the patient for defogging
during surgery.
[0006] Additional objects, advantages and novel fea-
tures of the invention will be set forth in part in the de-
scription that follows, and in part will become apparent
to those skilled in the art upon examination of the fol-
lowing or may be learned by practice of the invention.
The objects and advantages of the invention may be re-
alized and attained by means of the instrumentalities
and combinations particularly pointed out in the append-
ed claims.
[0007] To achieve the foregoing and other objects,

and in accordance with the purposes of the present in-
vention, as embodied and broadly described herein, the
method for preventing laparoscope fogging hereof in-
cludes the step of maintaining the temperature of the
laparoscope in the region of the proximal lens at above
ambient temperature.
[0008] Preferably, the region of the proximal lens of
the laparoscope is maintained at between 35 °C and 50
°C.
[0009] It is also preferred that the step of maintaining
the temperature of the laparoscope in the region of the
proximal lens at above ambient temperature is achieved
by wrapping a chemical or phase-change salt heat pack
around the region of the proximal lens of the laparo-
scope.
[0010] Preferably also, the chemical heat pack is ster-
ilized using gamma radiation.
[0011] In another aspect of the present invention in
accordance with its objects and purposes, the method
for preventing laparoscope fogging hereof includes the
steps of maintaining a temperature of the laparoscope
in a region of a proximal lens between 35 °C and 60 °C
by wrapping electrical heating tape around the region of
the proximal lens and directing electrical current through
the heating tape such that the temperature is main-
tained.
[0012] Preferably, the electrical current is supplied
from a battery.
[0013] Benefits and advantages of the present inven-
tion include the maintenance of an unfogged condition
of the laparoscopic lenses during surgical procedures
without having to remove the laparoscope from the op-
erating field, which can significantly slow progress of the
procedures, and without the need for electrical compo-
nents or harsh chemical defoggers.

IN THE DRAWINGS:

[0014] The accompanying drawings, which are incor-
porated in and form a part of the specification, illustrates
one embodiment of the present invention and, together
with the description, serve to explain the principles of
the invention.

FIGURE 1 is a schematic representation of a per-
spective view of a typical laparoscope showing the
chemical heat pack wrapped around the region of
the proximal lens of the laparoscope for heating
both the proximal and distal lens regions of the
laparoscope.
FIGURE 2 is a schematic representation of a per-
spective view of the laparoscope shown in FIG. 1
hereof where the heating of the proximal and distal
lens regions of the laparoscope is accomplished us-
ing commercially available electrical heating tape
wrapped around the region of the proximal lens of
the laparoscope and powered by a battery.
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[0015] Briefly, the present invention includes main-
taining the region of the proximal lens of a laparoscope
at greater than ambient temperature in order to avoid
fogging during use. Heating may be accomplished by
using commercially available chemical heat packs gen-
erally used for heating boots or gloves, phase-change
salt heat packs, or electrical heating apparatus such as
electrically powered heating tape. The invention differs
from other anti-fogging devices, which either immerse
the distal lens region of the laparoscope in a warm fluid
or treat this lens with anti-fogging solutions, in that an
above-ambient temperature condition is continuously
maintained throughout the laparoscope, since it is
known that a cool laparoscope fogs when placed in the
vicinity of warm, wet patient tissue. The proximal lens
region of the laparoscope is the region of the eyepiece
or a camera/lens junction of the laparoscope, depending
on the type of laparoscope.
[0016] Reference will now be made in detail to the
present preferred embodiments of the invention, exam-
ples of which are illustrated in the accompanying draw-
ings. Similar or identical features are labeled with the
same callouts. Turning now to Figure 1, a schematic rep-
resentation of a perspective view of a commercially
available laparoscope, 10, is shown. Heating device, 12,
is attached in the region of the proximal lens end of the
laparoscope, 14, such that the heating device does not
interfere with the operation of the proximal lens during
use of the laparoscope. Preferably, the heating device
includes commercially available chemical heat packs
that commonly include iron powder, sodium chloride,
vermiculite, water, and activated charcoal. The heat
packs are pre-sterilized and sealed in sterile packaging.
Gamma radiation has been found to be effective for ster-
ilization, although ethylene oxide may be used. Prior to
use, the heat pack is removed from the packaging, shak-
en to mix the contents thereof and activate the chemical
reaction. The activated pack is then wrapped around the
proximal end of the laparoscope and affixed thereto us-
ing fasteners, 16. In bench tests, where heat packs were
activated and wrapped around stainless steel thermom-
eters, gamma radiation-sterilized packs were found to
attain temperatures between 40 °C and 50 °C in approx-
imately 30 min., and remain in this temperature range
for about 6 h, after which the temperature was observed
to decrease slowly with time. In actual surgical testing,
laparoscopes heated according to the teachings of the
present invention remained fog-free for several hours.
[0017] Figure 2 is a schematic representation of a per-
spective view of the laparoscope 10 shown in Fig. 1
hereof where the heating of the proximal and distal lens
regions of the laparoscope is accomplished using com-
mercially available electrical heating tape, 18, wrapped
around the region of the proximal lens 14 of the laparo-
scope, affixed thereto using fasteners 16, and powered
by battery, 20. It was found that the region of the proxi-
mal lens achieved a temperature of approximately 60
°C in 10 min. using a "D" battery. The temperature can

readily be adjusted by selecting the appropriate electri-
cal resistance of the heating tape and the battery voltage
applied to the tape. Clearly, other sources of current can
be employed to power the heating tape.
[0018] The foregoing description of the invention has
been presented for purposes of illustration and descrip-
tion and is not intended to be exhaustive or to limit the
invention to the precise form disclosed, and obviously
many modifications and variations are possible in light
of the above teaching. The embodiments were chosen
and described in order to best explain the principles of
the invention and its practical application to thereby en-
able others skilled in the art to best utilize the invention
in various embodiments and with various modifications
as are suited to the particular use contemplated. It is
intended that the scope of the invention be defined by
the claims appended hereto.

Claims

1. A method for preventing laparoscope fogging,
which comprises the step of maintaining a temper-
ature of the laparoscope in a region of a proximal
lens between 35 °C and 50 °C by wrapping a chem-
ical heat pack around the region of the proximal lens
of said laparoscope.

2. The method for preventing laparoscope fogging as
described in claim 1, wherein the chemical heat
pack comprises iron powder, sodium chloride, ver-
miculite, water, and activated charcoal.

3. The method for preventing laparoscope fogging as
described in claim 1, wherein the chemical heat
pack is sterilized using gamma radiation.

4. A method for preventing laparoscope fogging,
which comprises the steps of maintaining a temper-
ature of the laparoscope in a region of a proximal
lens between 35 °C and 60 °C by wrapping electri-
cal heating tape around the region of the proximal
lens and directing electrical current through the
heating tape such that the temperature is main-
tained.

5. The method for preventing laparoscope fogging as
described in claim 4, wherein the electrical current
is supplied from a battery.

Patentansprüche

1. Verfahren zur Verhinderung des Beschlagens von
Laparoskopen, umfassend den Schritt des Haltens
der Temperatur des Laparoskops im Bereich einer
proximalen Linse zwischen 35 °C und 50 °C durch
Umwickeln des Bereiches der proximalen Linse des
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Laparoskops mit einer chemischen Heizpackung.

2. Verfahren zur Verhinderung des Beschlagens von
Laparoskopen nach Anspruch 1, worin die chemi-
sche Heizpackung Eisenpulver, Natriumchlorid,
Vermiculit, Wasser und Aktivkohle umfasst.

3. Verfahren zur Verhinderung des Beschlagens von
Laparoskopen nach Anspruch 1, worin die chemi-
sche Heizpackung durch den Einsatz von Gamma-
strahlung sterilisiert wird.

4. Verfahren zur Verhinderung des Beschlagens von
Laparoskopen, umfassend den Schritt des Haltens
der Temperatur des Laparoskops im Bereich einer
proximalen Linse zwischen 35 °C und 60 °C durch
Umwickeln des Bereiches der proximalen Linse des
Laparoskops mit einem elektrischen Heizband und
durch Leiten eines elektrischen Stroms durch das
Heizband, sodass die Temperatur gehalten wird.

5. Verfahren zur Verhinderung des Beschlagens von
Laparoskopen nach Anspruch 4, worin der elektri-
sche Strom von einer Batterie zugeführt wird.

Revendications

1. Un procédé pour prévenir la formation de buée sur
un laparoscope, qui comprend les étapes consis-
tant à maintenir une température du laparoscope
dans une région d'une lentille proximale entre 35°C
et 50°C en enveloppant une garniture à chaleur chi-
mique autour de la région de la lentille proximale
dudit laparoscope.

2. Le procédé pour prévenir la formation de buée sur
un laparoscope tel que décrit à la revendication 1,
dans lequel la garniture à chaleur chimique com-
prend de la poudre de fer, du chlorure de sodium,
de la vermiculite, de l'eau et du charbon de bois ac-
tivé.

3. Le procédé pour prévenir la formation de buée sur
un laparoscope tel que décrit à la revendication 1,
dans lequel la garniture à chaleur chimique est sté-
rilisée en utilisant un rayonnement gamma.

4. Un procédé pour prévenir la formation de buée sur
un laparoscope, qui comprend les étapes consis-
tant à maintenir une température du laparoscope
dans une région d'une lentille proximale entre 35°C
et 60°C en enveloppant un ruban de chauffage
électrique autour de la région de la lentille proximale
et en dirigeant un courant électrique à travers le ru-
ban de chauffage de telle manière que la tempéra-
ture soit maintenue.

5. Le procédé pour prévenir la formation de buée sur
un laparoscope tel que décrit à la revendication 4,
dans lequel le courant électrique est fourni par une
pile électrique.
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