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Description
BACKGROUND AND SUMMARY OF THE INVENTION

[0001] The present disclosure relates to a patient-sup-
port apparatus, and particularly to a patient-support ap-
paratus having a line management system. More partic-
ularly, the present disclosure relates to a patient-support
apparatus having a port integrated into an infant enclo-
sure, or in the alternative, a patient-support apparatus
having a port integrated into an infant supporting portion.
[0002] Thermal support devices, such as infant warm-
ers and incubators, having an isolation chamber and var-
ious systems that maintain the isolation chamber at a
controlled temperature and humidity to facilitate the de-
velopment of a premature infant are known. Infant ther-
mal support devices conventionally include a patient-
support surface for supporting the infant in the isolation
chamber and a set of side guard panels arranged around
the patient-support surface. Many thermal support de-
vices have a canopy over the patient-support surface.
The canopy cooperates with the set of side guard panels
to enclose the isolation chamber.

[0003] In such support devices, it is common to have
a number of lines, both electronic and fluid, which com-
municate with the infant. These lines are conduits for
electric signals, body fluids, oxygen, or any other sub-
stance that might be carried or transmitted either toward
or away from the infant. At times, it may be desired to
remove one line while leaving the remaining lines undis-
turbed, and it would therefore be advantageous to have
the lines arranged and separated in an organized fash-
ion.

[0004] US 5,308,310 discloses a patient-support ap-
paratus comprising a support platform and an infant en-
closure coupled to the support platform and defining an
infant compartment for receiving an infant, and a line
management apparatus configured to separate and
manage medical lines routed from between outside and
inside the infant compartment, the line management ap-
paratus including a panel extending upwardly relative to
the support platform.

[0005] The invention, which is defined in claim 1, pro-
vides a patient-support apparatus which is characterized
in that the line management apparatus comprises a plu-
rality of vertically spaced plates coupled to and extending
in a cantilever manner from the panel and configured to
support medical lines resting thereon.

[0006] The infant enclosure preferably includes a side
panel extending upwardly from the support platform and
the door panel is aligned in side-by-side relation with the
side panel when the door panel is in the first position. An
end panel is also coupled to the support platform. A gap
is defined between the door panel and the end panel
when the door panel is in the first position, and each of
the medical lines supported on the plates extends
through the gap.

[0007] The infant enclosure further includes a canopy
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situated above the infant compartment. The canopy has
a bottom edge, and the door panel has a top edge that
confronts the bottom edge of the canopy when the door
panel is in the first position.

[0008] The illustrative plurality of line holders compris-
es a plurality of flexible fingers that engage the medical
lines. The plurality of flexible fingers is grouped into pairs,
each pair being associated with a respective one of the
plurality of line supports. The flexible fingers of each pair
extend away from the panel and have a distal end spaced
apart from the panel. A slot is defined between the distal
ends of each pair of flexible fingers, and the medical lines
areinserted through the slots to be retained by the flexible
fingers.

[0009] Additional features will become apparent to
those skilled in the art upon consideration of the following
detailed description of preferred embodiments exempli-
fying the best mode of carrying out the patient-support
apparatus having a line management system as pres-
ently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The detailed description particularly refers to
the accompanying figures in which:

Fig. 1 is a perspective view of a patient-support ap-
paratus according to the present disclosure showing
a base, a patient support carried above the base,
and an isolation chamber enclosed by an overlying
canopy, a pair of transparent side guard panels, and
a pair of transparent end panels, and further showing
a line port having an access door;

Fig. 2 is an enlarged perspective view of the line port
and access door of Fig. 1, showing the line port po-
sitioned adjacent one end of a side guard panel, and
showing the line port having a vertical panel or wall,
aplurality of horizontally extending line supports cou-
pled to the panel, and a plurality of line holders cou-
pled to the panel; and

Fig. 3 is an enlarged perspective view of the line port
and access door, similar to that of Fig. 2, showing
an alternative embodiment having a movable line
port wall.

DETAILED DESCRIPTION OF THE DRAWINGS

[0011] A patient-support apparatus 10, such as an in-
fant warming device or incubator, illustratively includes
abase 12, a plurality of casters 14 extending downwardly
from the base 12, and an infant supporting portion or
patient support 16 supported above base 12 as shown
in Fig. 1. lllustrative patient support 16 includes a ped-
estal 18 coupled to base 12 for vertical movement, a plat-
form tub 20 supported by pedestal 18, a platform cover
22 coupled to platform tub 20, and a mattress 24 sup-
ported on platform tub 20. Mattress 24 has an upwardly
facing patient-support surface 26.
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[0012] Patient-support apparatus 10 also includes a
canopy support arm 28 including a telescoping vertical
arm 30 and a horizontal overhead arm 32. A canopy 34
is coupled to overhead arm 32 and is positioned to lie
above platform tub 20. Canopy 34 includes a pair of can-
opy halves 36 coupled to overhead arm 32 for pivoting
movement between a lowered position shown in Fig. 1
and a raised position (not shown).

[0013] A pair of transparent side guard panels 38 and
a pair of transparent end guard panels 40 extend upward-
ly from platform tub 20 as shown in Fig. 1. Side guard
panels 38 and end guard panels 40 cooperate with can-
opy halves 36 and overhead arm 32 to provide patient-
support apparatus 10 with an isolation chamber. Side
guard panels 38 are illustratively formed to include a pair
of access ports 42, as shown in Fig. 1.

[0014] According to the present disclosure, patient-
supportapparatus 10 further includes a line management
system as disclosed herein. In one embodiment, the line
management system includes a line port 44, as shown
in Fig. 1 and in more detail in Figs. 2 and 3.

[0015] Theline port 44 illustrated in Fig. 2 is positioned
adjacent one end of side guard panel 38. Port 44 has a
line port wall 46 that extends from end guard panel 40.
lllustratively, line port wall 46 extends from edge 48 of
end guard panel 40 at an angle 50 relative to end guard
panel 40. Angle 50 is illustratively an acute angle that
positions line port wall 46 such that a vertically extending
slot or space is formed between inner edge 52 and side
guard panel 38, the slot being wide enough to allow the
passage of lines 54 therethrough.

[0016] Anotherembodimentis showninFig. 3, wherein
line port wall 46’ is hingedly connected for movement
relative to end guard panel 40. Such a configuration al-
lows line port wall 46’ to pivot about a horizontal axis 56
relative to end guard panel 40, thereby moving inner edge
52 either closer to or farther away from side guard panel
38. In operation, a caregiver inserts medical lines 54 into
the appropriate places on line port wall 46’, and then piv-
otably moves line port wall 46’ closer toward side guard
panel 38 so that the slot between inner edge 52 and side
guard panel 38 is minimized.

[0017] As shown in Figs. 2-3, line port 44 comprises
line port walls 46, 46’, a plurality of plates or line supports
58, and a plurality of line holders 60. Line supports 58
have top surfaces 62 that support respective lines 54,
thereby organizing and arranging the lines 54 that are
routed into the isolation chamber of patient-support ap-
paratus 10. Line supports 58 extend substantially orthog-
onally from line port wall 46, 46’. In some embodiments,
supports 58 are formed integrally with line port wall 46,
46’ and in other embodiments, supports 58 are separate
pieces that couple to wall 46, 46’. Although illustrative
supports 58 are plate-like elements, it is within the scope
of this disclosure for other structures, such as posts, tabs,
hooks, fingers, and the like, as well as grooves, channels,
or recesses formed in wall 46, 46’, to be used as line
supports. As a result, the term "line support" as used in
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this disclosure, including in the claims, is intended to
broadly cover all of these structures and the equivalents
thereof.

[0018] lllustratively, each line holder 60 is in horizontal
alignment and associated with a respective line support
58. Line holders 60 are illustratively C-shaped clamps or
pairs of closely spaced fingers made of aresilient material
that is pliable so that lines 54 can be inserted therebe-
tween. However, it is within the scope of the disclosure
to utilize any method of retaining lines 54 proximate to
line port wall 46, 46’. For example, line holders including
hook-and-loop straps, hooks, straps with snaps, latches,
clasps, clamps, and the like are within the scope of this
disclosure. As a result, the term "line holder" as used in
this disclosure, including in the claims, is intended to
broadly cover all of these structures and the equivalents
thereof.

[0019] Itshould be understood that the disclosure also
anticipates that line supports 58 and line holders 60 need
not be used together, but could be used individually. For
example, only one of line holders 60 or line supports 58
could be coupledtoline port walls 46, 46’, and still provide
at least some arrangement to lines 54 leading into the
isolation chamber of patient-support apparatus 10.
[0020] lllustratively, a door 64 is coupled to platform
cover 22 for pivotable movement relative to the platform
cover 22. As shown in Figs. 2-3, door 64 is coupled to
platform cover 22 with hinges 66. Door 64 moves about
a horizontal axis between an open horizontal position,
shown in Figs. 2-3, and a closed vertical position, shown
in Fig. 1. In the closed position, door 64 is in side-by-side
relation with side panel 38, and door 64 limits the amount
of air that can exchange between the atmosphere and
the patient-support apparatus by substantially covering
line port 44. In the illustrated embodiment, a gap or pas-
sageway (not shown) is formed between edge 48 and
door 64 when door 64 is in the closed position. The pas-
sageway permits the passage of lines 54 between edge
48 and door 64 without displacement of door 64 into a
non-closed position, and without compression of lines
54. When door 64 is in the closed position; top edge 65
of door 64 is configured to confront or be positioned prox-
imate to bottom edge 67 of canopy 34, as shown in Fig. 1.
[0021] Each of line supports 58 is illustratively formed
such that a first end 68 contacts door 64 when door 64
is in the closed position. Such contact prevents lines 54
from being inadvertently moved to another line support
58 when door 64 is in the closed position.

[0022] While the disclosure is susceptible to various
modifications and alternative forms, specific exemplary
embodiments thereof have been shown by way of exam-
ple in the drawings and have herein been described in
detail. It should be understood, however, that there is no
intent to limit the disclosure to the particular forms dis-
closed.

[0023] Thereis a plurality of advantages of the present
invention arising from the various features of the line
management system and associated method described
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herein. It will be noted that alternative embodiments of
the line management system may not include all of the
features described yet still benefit from at least some of
the advantages of such features.

Claims

1. A patient-support apparatus (10) comprising a sup-
port platform and an infant enclosure coupled to the
support platform and defining an infant compartment
for receiving an infant, and a line management ap-
paratus configured to separate and manage medical
lines (54) routed from between outside and inside
the infant compartment, the line management appa-
ratus including a panel (46) extending upwardly rel-
ative to the support platform, characterized in that
the line management apparatus comprises a plural-
ity of vertically spaced plates (58) coupled to and
extending in a cantilever manner from the panel (46)
and configured to support medical lines (54) resting
thereon.

2. The patient-support apparatus of claim 1, wherein
the infant enclosure comprises a door panel (64),
each plate (58) of the plurality of plates has an edge
that faces away from the panel (46), and the door
panel (64) is pivotable about an axis relative to the
support platform between a first position covering
the edges, and a second position uncovering the
edges.

3. The patient-support apparatus of claim 2, wherein
the axis is a horizontal axis.

4. The patient-support apparatus of each of claim 3 or
claim 4, wherein the door panel 64 is oriented sub-
stantially vertically when in the first position and the
door panel is oriented substantially horizontally
when in the second position.

5. The patient-support apparatus of any one of claims
2 to 4, wherein the infant enclosure comprises a side
panel (38) extending upwardly from the support plat-
form and the door panel (64) is aligned in side-by-
side relation with the side panel (38) when the door
panel (64) is in the first position.

6. The patient-support apparatus of any one of claims
2 to 5, wherein the infant enclosure comprises an
end panel (40) coupled to the support platform, a
gap is defined between the door panel (64) and the
end panel (40) when the door panel (64) is in the first
position, and each of the medical lines (54) support-
ed on the plates (58) extends through the gap.

7. The patient-support apparatus of any one of claims
210 6, wherein the infant enclosure comprises a can-
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10.

1.

12,

13.

14.

15.

opy (34) situated above the infant compartment, the
canopy (34) has a bottom edge (67), and the door
panel (64) has a top edge (65) that confronts the
bottom edge (67) of the canopy (34) when the door
panel (64) is in the first position.

The patient-support apparatus of any preceding
claim, wherein the panel (46) is pivotable relative to
the support platform about an axis.

The patient-support apparatus of claim 8, wherein
the axis is vertical.

The patient-support apparatus of either claim 8 or
claim 9, wherein infant enclosure comprises a guard
panel (40) extending upwardly from the support plat-
form and the panel (46) is pivotably coupled to the
guard panel (40).

The patient-support apparatus of any preceding
claim, further comprising a plurality of line holders
(60) coupled to the panel (46) and configured to in-
hibit movement of the medical lines off of the plates
(58).

The patient-support apparatus of claim 11, wherein
the plurality of line holders comprises a plurality of
flexible fingers (60) that engage the medical lines.

The patient-support apparatus of claim 12, wherein
the plurality of flexible fingers (60) are grouped into
pairs, each pair being associated with a respective
one of the plurality of plates (58).

The patient-support apparatus of claim 13, wherein
the flexible fingers (60) of each pair extends away
from the panel (46) and has a distal end spaced apart
from the panel (46), a slot is defined between the
distal ends of each pair of flexible fingers (60), and
the medical lines (54) are inserted through the slots
to be retained by the flexible fingers (60).

The patient-support apparatus of any preceding
claim, wherein the plates (58) are configured to ex-
tend substantially parallel to a top surface of the in-
fant enclosure.

Patentanspriiche

1.

Patientenunterstlitzungsapparat (10), der eine Lie-
geplattform und ein Sauglingsgehause, gekoppelt
an die Liegeplattform umfasst, und eine Sauglings-
kammer zur Aufnahme eines Sauglings definiert,
und ein Leitungsmanagementsystem, das zum Se-
parieren und Handhaben medizinischer Leitungen
(54) konfiguriert ist, die zwischen der Aufen- und
Innenseite der Sauglingskammer gefiihrt sind, wo-



7 EP 1432 375 B1 8

bei das Leitungsmanagementsystem ein Paneel
(46) einschliefdt, das sich relativ zur Liegeplattform
nach oben erstreckt, dadurch gekennzeichnet,
dass das Leitungsmanagementsystem eine Viel-
zahl von vertikal mit Zwischenraum dazwischen an-
geordneten Platten (58) umfasst, die an das Paneel
(46) gekoppelt sind und sich in einer iberhdngenden
Weise von ihm erstrecken und zum Haltern der dar-
aufruhenden medizinischen Leitungen (54) konfigu-
riert sind.

Patientenunterstitzungsapparat nach Anspruch 1,
worin das Sauglingsgchéuse eine Turfullung (64)
umfasst, jede Platte (58) von der Vielzahl von Platten
eine Kante aufweist, die vom Paneel (46) wegsieht,
und die Turflllung (64) um eine Achse relativ zur
Liegeplattform zwischen einer ersten die Kanten be-
deckenden Position und einer zweiten die Kanten
freilegenden Position schwenkbar ist.

Patientenunterstlitzungsapparat nach Anspruch 2,
worin die Achse eine Horizontalachse darstellt.

Patientenunterstitzungsapparat nach jedem von
Anspruch 3 oder 4, worin die Turflllung 64 im We-
sentlichen vertikal ausgerichtet ist, wenn sie sich in
der ersten Position befindet und die Turfillung im
Wesentlichen horizontal ausgerichtet ist, wenn sie
sich in der zweiten Position befindet.

Patientenunterstliitzungsapparat nach einem der
Anspriche 2 bis 4, worin das Sauglingsgehause ein
Seitenpaneel (38) besitzt, das sich von der Liege-
plattform nach oben erstreckt und die Turflllung (64)
in ener Seite-an-Seite-Relation mit dem Seitenpa-
neel (38) blndig abgeschlossen ist, wenn sich die
Tarfillung (64) in der ersten Position befindet.

Patientenunterstitzungsapparat nach einem der
Anspriche 2 bis 5, worin das Sauglingsgehause ein
Endpaneel (40), gekoppelt an die Liegeplattform um-
fasst, ein Spalt zwischen der Tirfullung (64) und dem
Endpaneel (40) definiert ist, wenn sich die Trflllung
(64) in der ersten Position befindet, und jede der me-
dizinischen Leitungen (54), die auf den Platten (58)
gehalten wird, sich durch den Spalt erstreckt.

Patientenunterstiitzungsapparat nach einem der
Anspriche 2 bis 6, worin das Sauglingsgehause eine
Gehausehaube (34) umfasst, die sich Uber der
Sauglingskammer befindet, wobei die Gehdusehau-
be (34) eine untere Kante (67) aufweist, und die Tur-
fullung (64) eine obere Kante (65) aufweist, welche
mit der unteren Kante (67) der Gehdusehaube (34)
in Kontakt kommt, wenn sich die Tirflllung (64) in
der ersten Position befindet.

Patientenunterstitzungsapparat nach einem der
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10.

1.

12,

13.

14.

15.

vorangehenden Anspriche, worin das Paneel (46)
relativ zur Liegeplatiform um eine Achse herum
schwenkbar ist.

Patientenunterstitzungsapparat nach Anspruch 8,
worin die Achse vertikal verlauft.

Patientenunterstitzungsapparat nach entweder An-
spruch 8 oder 9, worin das Sauglingsgehause ein
Schutzpaneel (40) umfasst, das sich von der Liege-
plattform nach oben erstreckt und das Paneel (46)
schwenkbar an das Schutzpaneel (40) gekoppeltist.

Patientenunterstitzungsapparat nach einem der
vorangehenden Anspriche, der weiter eine Vielzahl
von Leitungshalterungen (60), gekoppelt an das Pa-
neel (46) umfasst und konfiguriert ist, um das Abrut-
schen der medizinischen Leitungen von den Platten
(58) zu unterbinden.

Patientenunterstitzungsapparat nach Anspruch 11,
worin die Vielzahl der Leitungshalterungen eine Viel-
zahl flexibler Finger (60) umfasst, welche die medi-
zinischen Leitungen in Eingriff bringt.

Patientenunterstitzungsapparat nach Anspruch 12,
worin die Vielzahl flexibler Finger (60) in Paaren
gruppiert ist, wobei jedes Paar mit einer entspre-
chenden von einer der Vielzahl von Platten (58) in
Verbindung steht.

Patientenunterstitzungsapparat nach Anspruch 13,
worin sich die flexiblen Finger (60) von jedem Paar
vom Paneel (46) weg erstrecken und ein distales
Ende aufweisen, das mit Zwischenraum vom Paneel
(46) angeordnet ist, ein Schlitz zwischen den dista-
len Enden von jedem Paar flexibler Finger (60) de-
finiertist und die medizinischen Leitungen (54) durch
die Schlitze insertiert werden, um von den flexiblen
Fingern (60) zurlickgehalten zu werden.

Patientenunterstitzungsapparat nach einem der
vorangehenden Anspriiche, worin die Platten (58)
konfiguriert sind, um sich im Wesentlichen parallel
zur Oberseite des Sauglingsgehduses zu erstrek-
ken.

Revendications

Appareil de survie du patient (10) comprenant une
plate-forme de support et un habitacle infantile cou-
plée a la plate-forme de support et définissant un
compartiment infantile destiné a recevoir un nourris-
son, et un appareil de gestion des tubulures confi-
guré pour séparer et gérer les tubulures a médica-
ments (54) acheminées entre I'extérieur et I'intérieur
du compartiment infantile, ledit appareil de gestion
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des tubulures incluant un panneau (46) se rabattant
vers le haut relativement a la plate-forme de support,
caractérisé en ce que ledit appareil de gestion des
tubulures comprend une pluralité de plaques (58)
espacées sur le plan vertical, couplées a et se dé-
ployant d’'une maniére en cantilever a partir du pan-
neau (46) et configurées de fagon a supporter les
tubulures a médicaments (54) reposant sur ces der-
nieres.

Appareil de survie du patient selon la revendication
1, dans lequel I'habitacle infantile comprend un pan-
neau ouvrable (64), chaque plaque (58) de la plura-
lité des plaques ayant un bord tourné du c6té opposé
a celui du panneau (46), et le panneau ouvrable (64)
pouvant pivoter autour d’un axe relativement a la
plate-forme de support entre une premiéere position
couvrant les bords, et une seconde position décou-
vrant les bords.

Appareil de survie du patient selon la revendication
2, dans lequel I'axe est un axe horizontal.

Appareil de survie du patient, selon la revendication
3 ou la revendication 4, dans lequel le panneau
ouvrable (64) est orienté en grande partie a la verti-
cale quand il se trouve dans la premiére position et
le panneau ouvrable est orienté en grande partie a
I’horizontale quand il se trouve dans la seconde po-
sition.

Appareil de survie du patient selon 'une quelconque
des revendications 2 a 4, dans lequel I'habitacle in-
fantile comprend un panneau latéral (38) se rabat-
tantvers le haut a partir de la plate-forme de support,
et le panneau ouvrable (64) est aligné cote a cote
avec le panneau latéral (38) quand le panneau
ouvrable (64) se trouve dans la premiére position.

Appareil de survie du patient selon I'une quelconque
des revendications 2 a 5, dans lequel I'habitacle in-
fantile comprend un panneau terminal (40) couplé a
la plate-forme de support, un espace est défini entre
le panneau ouvrable (64) et le panneau terminal (40)
quand le panneau ouvrable (64) se trouve dans la
premiére position, et chacune des tubulures a mé-
dicaments (54) prenant appui sur les plaques (58)
se prolonge au travers de 'espace.

Appareil de survie du patient selon I'une quelconque
des revendications 2 a 6, dans lequel I'habitacle in-
fantile comprend un couvercle (34) situé au-dessus
du compartiment infantile, ledit couvercle (34) pos-
séde un bord inférier (67), et le panneau ouvrable
(64) posséde un bord supérieur (65) qui affronte le
bord inférieur (67) du couvercle (34) quand le pan-
neau ouvrable (64) se trouve dans la premiere po-
sition.
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8.

10.

1.

12,

13.

14.

15.

Appareil de survie du patient selon 'une quelconque
des revendications précédentes, dans lequel le pan-
neau (46) peut pivoter relativement a la plate-forme
de support autour d’'un axe.

Appareil de survie du patient selon la revendication
8, dans lequel I'axe est vertical.

Appareil de survie du patient selon la revendication
8 ou la revendication 9, dans lequel I'habitacle infan-
tile comprend un panneau de garde (40) se rabattant
vers le haut a partir de la plate-forme de support et
le panneau (46) est couplé au panneau de garde
(40) de maniere a ce qu'il puisse pivoter.

Appareil de survie du patient selon I'une quelconque
des revendications précédentes, comprenant en
outre une pluralité de porte-tubulures (60) couplés
au panneau (46) et configurés de maniere a empé-
cher aux tubulures a médicaments de sortir des pla-
ques (58).

Appareil de survie du patient selon la revendication
11, dans lequel la pluralité de porte-tubulures com-
prend une pluralité de doigts flexibles (60) qui s’en-
gagent sur les tubulures a médicaments.

Appareil de survie du patient selon la revendication
12, dans lequel la pluralité de doigts flexibles (60)
sont groupés en paires, chaque paire étant associée
a l'une respective de la pluralité de plaques (58).

Appareil de survie du patient selon la revendication
13, dans lequel les doigts flexibles (60) de chaque
paire s’éloignent du panneau (46) et posséde une
extrémité distale située a un certain intervalle du
panneau (46), une fente est définie entre les extré-
mités distales de chaque paire de doigts flexibles
(60), et les tubulures a médicaments (54) sont intro-
duites dans les fentes pour y étre retenues par les
doigts flexibles (60).

Appareil de survie du patient selon I'une quelconque
desrevendications précédentes, dans lequel les pla-
ques (58) sont configurées de maniére a s’étendre
en grande partie parallelement a une surface supé-
rieure de I’habitacle infantile.
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