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(54) AUTOMATIC AIR MANAGEMENT SYSTEM

(57) An automatic air pressure management system
for monitoring pressure within a patient with an air cath-
eter is disclosed. The system comprises a control as-
sembly configured to activate a pump mechanism to
evacuate air from a common air passage with a first valve
being closed and a second valve being open; close the

second valve so as to isolate a pressure transducer and
an air catheter connection mechanism; open said first
valve to inject air into a common air passage; close said
first valve; and open said second valve to inject air to an
air catheter attached to said air catheter connection
mechanism to achieve a predetermined pressure.



EP 3 443 897 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provi-
sional Application Serial No. 62/009,874 filed June 9,
2014 entitled Automatic Air Management System, which
is hereby incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] Presently, biologically compatible air-based
pressure monitoring catheters are used in a number of
medical applications to monitor pressure at various loca-
tions within a mammalian body. For example, air-based
pressure monitoring catheters may be inserted into the
skull of a patient thereby permitting the external monitor-
ing of intra-cranial pressure.
[0003] Currently, a number of air-based pressure mon-
itoring catheters have been developed. Generally, these
air-based pressure monitoring catheters comprise a
catheter having an air lumen formed therein which com-
municates with a bladder positioned at or near its distal
end. In addition, the catheter includes a connector locat-
ed at or near its proximal end which may be connected
to an external pressure transducer. During use, the vol-
ume of the bladder attached to the catheter changes as
pressure varies in accordance with Boyle’s Law
(P1V1=P2V2). As a result, the pressure of the gas within
the catheter becomes equal to that of the environment
surrounding the bladder. The media surrounding the
bladder must be capable of movement to accommodate
the variations in bladder volume as pressure changes.
[0004] The use of air-based pressure monitoring cath-
eters in low or negatively pressurized environments has
proven problematic. When the proximal connector is
open to atmospheric pressure in the process of periodi-
cally replacing air lost by diffusion through the bladder,
the external pressure extant in the body site monitored
on a bladder will expel residual air from the bladder. If
the pressure is low or negative, a significant amount of
residual air may remain in the bladder. The amount of air
injected is intended to be sufficient to keep the bladder
in an active state. If this volume is added to the residual
air in a bladder that has not been completely collapsed
by the environment around it, the sum of the residual air
and injected air exceed the intrinsic volume of a fully
shaped bladder. Should this happen, a positive pressure
is established in the bladder. The bladder is now unable
to read pressure below the internal pressure created.
[0005] Air management systems such as those seen
in U.S. Pub. No. 2007/0208270, U.S. Pat. No. 6,447,462,
U.S. Pat. No. 8,876,729, and U.S. Pat. No. 8,360,988
which are all herein incorporated by reference, allow a
user to adjust the amount of air in a system. For example,
these systems allow a user to vent the air passage of the
catheter to the open environment, then charge the pas-
sage with an amount of air. This allows a proper, known

volume of air to be located in the system, thereby allowing
the system to accurately calculate pressure within a pa-
tient’s body.

SUMMARY OF THE INVENTION

[0006] One embodiment is generally directed to a pow-
ered or automatic air management system for measuring
pressure from an air pressure catheter located within a
patient. While prior art air management systems, such
as those in U.S. Pat. No. 8,360,988, require a user to
manually charge the pressure system with a known vol-
ume of air (i.e., by moving a piston by hand), the present
embodiment includes powered pumps to automatically
adjust the air volume to a desired level. Additionally, while
prior systems include the system’s pressure transducer,
manual pumps, and other components in a single enclo-
sure, the present embodiment includes a pressure trans-
ducer assembly that is located at the bed of the patient
and a separate pump assembly that is fixed to an IV pole
away from the patient and connected to a pressure mon-
itor to display the pressure readings. By locating the pres-
sure transducer to a location relatively close to the con-
nection point of the catheter, more accurate pressure
readings can be achieved. Additionally, the weight of the
pump mechanism is located on the IV pole, allowing the
components near the patient to be relatively lightweight.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other aspects, features and advan-
tages of which embodiments of the invention are capable
of will be apparent and elucidated from the following de-
scription of embodiments of the present invention, refer-
ence being made to the accompanying drawings, in
which:

Fig. 1 is an overview of an automatic air management
system for pressure measurement with an air cath-
eter.

Figs. 2 and 3 illustrate a pump assembly and a pres-
sure transducer assembly of the system of Fig. 1.

Fig. 4 illustrates a cross section of a pressure trans-
ducer assembly cable.

Fig. 5 illustrates a cross section of a pressure monitor
cable.

Fig. 6A-8 illustrate various aspects of an exterior of
another embodiment of a pump assembly.

Figs. 9 and 10 illustrate an interior of the pump as-
sembly of Fig. 6A.

Figs. 11 and 12 illustrate a pump manifold and pumps
from Fig. 9.
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Fig. 13 illustrates an air catheter.

Figs. 14 and 15 illustrate an outside view of a pres-
sure transducer assembly.

Figs. 16-19 illustrate various views of an interior of
the pressure transducer assembly of Fig. 14.

Fig. 20 illustrates a pressure transducer assembly
and pressure transducer assembly cable.

Fig. 21 illustrates a pressure monitor cable.

Fig. 22 illustrates a flow chart describing the process
of priming the system with a specific amount of air.

DESCRIPTION OF EMBODIMENTS

[0008] Specific embodiments of the invention will now
be described with reference to the accompanying draw-
ings. This invention may, however, be embodied in many
different forms and should not be construed as limited to
the embodiments set forth herein; rather, these embod-
iments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
the invention to those skilled in the art. The terminology
used in the detailed description of the embodiments il-
lustrated in the accompanying drawings is not intended
to be limiting of the invention. In the drawings, like num-
bers refer to like elements.
[0009] The present invention is generally directed to a
powered or automatic air management system 100, as
seen in Figure 1, for measuring pressure from an air pres-
sure catheter 101 located within a patient 10. While prior
art air management systems, such as those in U.S. Pat.
No. 8,360,988, require a user to manually charge the
pressure system with a known volume of air (i.e., by mov-
ing a piston by hand), the present embodiment includes
powered pumps to automatically adjust the air volume to
a desired level. Additionally, while prior systems include
the system’s pressure transducer, manual pumps, and
other components in a single enclosure, the present em-
bodiment includes a pressure transducer assembly 102
that is located at the bed of the patient and a separate
pump assembly 104 that is fixed to an IV pole 12 that is
away from the patient (e.g., 6 feet) and connected to a
pressure monitor 106 (e.g., 10 feet maximum from the
patient) to display the pressure readings. By locating the
pressure transducer to a location relatively close to the
connection point of the catheter, more accurate pressure
readings can be achieved.
[0010] It should be noted that the present automatic
air management system 100 can be used in connection
with measuring pressure at any location within a human
body, it is especially useful for measuring intracranial
pressure (ICP), which is often measured in connection
with treatment of traumatic brain injury.
[0011] One embodiment of the pump assembly 104

and the pressure transducer assembly 102 are illustrated
in Figure 2 (general overview) and Figure 3 (schematic
view of the system’s air passage). The air passage of the
system is represented by the connecting lines in Figure
3, of which various components are connected. The
pump assembly 104 includes two solenoid pumps 128
and 130 (e.g., 50mL pumps) connected to the passage,
as well as a pump assembly valve 131 and a filter 132.
The valve 131 opens or closes the passage from opening
to the atmosphere through the filter 132, while the pumps
128 and 130 are connected to the air passage on the
opposite side of the valve 131.
[0012] The air passage further connects to the pump
connector socket 126, which contains pneumatic and
electrical connections that connect to the transducer as-
sembly cable 110. One specific example of the layout of
the transducer assembly cable 110 can be seen in Figure
4. Cables 110A are an electrical conduit that provide pow-
er from the pump assembly 104 to the pressure trans-
ducer assembly 102, Cables 110B transmit the pressure
signal from the pressure transducer 136 to the pump as-
sembly 104, cables 110C provide power from the pump
assembly 104 to the valve 138, and pneumatic conduit
110D provides a pneumatic connection from the pump
assembly 104 to the pressure transducer assembly 102.
[0013] The transducer assembly cable 110 connects
to the transducer assembly 102 via connector 134. As
seen in Figure 2 and 3, the air passage initially splits off
to connect to a check valve 140 that vents to atmosphere
via filter 142. The passage also connects to a valve 138
that opens or closes the air passage at that location. On
the other side of the valve 138, the air passage connects
to a pressure transducer 136 and to the catheter connec-
tor 144. Finally the air catheter 101 connects to the con-
nector 144, allowing the air passage to connect to the air
passage and air bladder within the catheter 101.
[0014] The operation of the components of both the
pressure transducer assembly 102 and the pump assem-
bly 104 are preferably controller by a control assembly,
which are preferably components on a printed circuit
board 112. For example, the printed circuit board 112
may include a microprocessor that executes firmware
and/or software stored in a memory that, when executed,
performs the functions described in this specification.
The circuit board 112 may also be connected to "zero
monitor" button 118 to allow a user to zero out the pres-
sure signal to the monitor 106, a "prime system" button
120 that allows a user to inject the desired amount of air
into the system, and a "stop" button 24 that allows a user
to stop the pump assembly 104. While not shown in Fig-
ures 2 and 3, an alarm LED and an "alarm pause" button
can also be included, which indicate a problem with the
system and provide a mechanism to stop the alarm, re-
spectively, in such a situation.
[0015] Further, the circuit board 112 is connected to
monitor connector socket 144 that connects with the
pressure monitor cord 108 so as to communicate with
the monitor 106 (e.g., via one of the electrical conduits
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108A or 108B in Fig. 5), to a battery 124 via connector
116 to power the system, to the solenoid pumps 128 and
130, the valves 138, and to the transducer 136, to control
pressure within the system and provide pressure meas-
urement, respectively. With regard to the electrical con-
duits 108A and 108B, the patient monitor excitation on
these conduits wakes up the system 100 for operation
and sends voltage to the pressure transducer assembly
102 and receives the pressure signal from the transducer
assembly 102.
[0016] It should be noted that the automatic air man-
agement system 100 and the catheter 101 must have,
not only a known amount of air, but an amount that does
not over or under inflate the air bladder of the catheter
101. For example, if the system is over inflated, the re-
sulting pressure readings will be greater than the pres-
sure external to the catheter within the patient’s body
(e.g., intracranial pressure). If the system is under inflat-
ed, the pressure within the catheter 101 will read less
than that within the patient’s body, especially with high
pressures in the patient.
[0017] In the present embodiment, the pressure within
the system 100 is maintained via three main pump cycles.
The first is the evacuation cycle in which the valve 138
is opened and the solenoid pumps 128 and 130 displace
volume within the air passage (e.g., by 100 mL), thereby
pulling residual air from the air passage of the catheter
101. The valve 138 is then closed, sealing off the air
passage within the catheter 101.
[0018] The second cycle is the injection cycle, in which
the valve 138 is again opened and the solenoid pumps
128 and 130 are again actuated to displace volume within
the air passage (e.g., by 100 mL), thereby pulling more
residual air from the air passage of the catheter 101. This
lowers the pressure within the air passage to a negative
pressure equal to the crack pressure of the check valve
140 (e.g., 4kPa). Next, the solenoid pumps 128 and 130
again displace volume so as to decrease the system vol-
ume (e.g., by 100 mL), thereby increasing the amount of
air in the catheter 101.
[0019] The third cycle is the air optimization cycle, in
which a decision point occurs. If the pressure is above a
predetermined level (e.g., 40-60mmHg or greater), the
valve 138 closes. If the pressure is less than a predeter-
mined level (e.g., 40-60mmHg or less), one of the sole-
noid pumps 128 or 130 displaces volume (e.g., by 50
mL), increasing the system volume, and removing air
from the system. The valve 138 then closes and there
pressure transducer 136 begins monitoring the pressure.
[0020] As seen with regard to the air optimization cycle
described above, having two solenoid pumps 128 and
130 allows more granularity when inflating and deflating
the air bladder of the catheter 101. This can allows the
system to better compensate for dilating in low pressure
environments or high pressure environments without
adding or extracting excessive volumes of air. Hence,
the optimal amount of air can be present within the blad-
der of the catheter 101 at any pressure.

[0021] In another aspect of the present invention, the
software executed by the microprocessor can detect con-
nection and disconnection of the catheter 101 from the
pressure transducer assembly 102. For example, if the
transducer 136 detects a positive pressure spike, the
catheter may have been recently connected. If the trans-
ducer 136 detects a negative pressure spike, the catheter
may have been disconnected. This detection may also
result in an indicator on either the pump assembly 104
or the transducer assembly 102 indicating either state to
the user (e.g., via a changing color or flashing of an LED).
Alternately, the catheter detection can be achieved by
an optical sensor, mechanical switch, or an electrome-
chanical sensor (e.g., a Halls-effect sensor).
[0022] Figures 6A-23 illustrate various aspects of an-
other embodiment of an automatic air management sys-
tem 180 that is generally similar to the previously de-
scribed embodiment 100. Turning first to Figure 6A and
6B, the pump assembly 104 includes a user interface
146, a monitor connector 144, and a transducer assem-
bly connector 126. This pump assembly 104 can be fixed
to and removed from an I.V. pole 12.
[0023] Figure 6B illustrates an enlarged view of the us-
er interface 146 that indicates and performs various func-
tions and aspects of the system 180. Specifically, a "Zero
Monitor" LED indicator and button causes the pump to
zero out the monitor 106 prior to use, ensuring an accu-
rate pressure will be displayed. Next, a "Connect Cath-
eter" LED indicator indicates whether the catheter 101 is
connected to the pressure transducer assembly 102.
This connection status can be sensed via a pressure
measurement (e.g., the pressure is equal to the outside
atmosphere) or via a mechanical mechanism on the
transducer assembly 102 (e.g., a button or switch). A
"Prime System" LED indicator and button allows the user
to activate the pump assembly 104 to inject the desired
amount of air into the air passage and catheter 101, so
that pressure measurement can take place. A battery
indicator is also shown, indicating an estimated battery
level (e.g., via a plurality of vertical LEDs). Next, an
"Alarm" LED indicator and "Alarm Pause" button indicate
to the user that problem exists with the system, such as
the pressure measurement is out of normal range or that
the battery is critically low, and that such an alarm can
be temporarily paused. Finally, a "Stop" button stops op-
eration of the pump assembly 104.
[0024] Figures 7 and 8 illustrate a back and top view
of the pump assembly 104, including two pivoting clamp
members 150 that engage the I.V. pole, locking the pump
assembly 104 in place. Preferably, the back area of the
pump assembly 104 and each of the clamp members
150 are curved so as to accommodate the diameter of
the pole 12. The clamp members 150 can be biased to
a closed state (e.g., with springs as seen in Figure 10)
and/or can be lockable in position to prevent the pump
assembly 104 from falling off. The clamp members 150
preferably have a relatively soft, elastomer layer that fac-
es the IV pole 12, thereby increasing the friction with the
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pole.
[0025] Figure 9 illustrates a side view of the interior of
the pump assembly 104 and Figure 10 illustrates an ex-
ploded view of the assembly 104. The components of
the pump assembly 104 are all contained within a front
enclosure 104A and a back enclosure 104B. The circuit
board 112 abuts the front enclosure 104A and preferably
includes the button mechanisms and LEDs that are seen
on the front user interface 146.
[0026] Beneath the circuit board 112, at the lower por-
tion of the pump assembly 104 is the battery enclosure
124 that contains one or more batteries to power the
pump assembly 104. Near the lower end of the enclosure
124 is a pair of wires that connect to the circuit board
112, providing it power.
[0027] Beneath the circuit board 112, at the upper por-
tion of the pump assembly 104 are solenoid pumps 128
and 130 (e.g., 50 mL or 65 mL pumps), which are con-
nected to a pump manifold 129. Figures 11 and 12 illus-
trate these components in greater detail. The ports of the
pumps 128, 130 both connect to a first internal manifold
passage that connects to both the main air passage of
the system (i.e., the passage connecting to the catheter
101) and to the output filter 142. A valve 160 opens or
closes this first internal manifold passage to the filter 142
and therefore to the atmosphere within the pump assem-
bly 104, thereby allowing the pumps to selectively dis-
charge air to the atmosphere. The pump manifold also
includes a second internal manifold passage that is con-
nected to an air intake passage to the transducer assem-
bly 102 (described later in this specification) and to the
input filter 140, which allows air to flow from the pump
assembly 104 to the transducer assembly 102.
[0028] As best seen in Figure 10, the circuit board 112
is connected via wires to the pumps 128, 130 to allow for
their actuation, to the transducer assembly connector
144 to provide power and receive the transducer data,
and to monitor connector 126 to provide pressure data
to the monitor.
[0029] Figure 13 illustrates an example air pressure
catheter 101 having an air bladder 101A, a catheter tube
101B with an internal air passage, and a connector as-
sembly 101C that connects with the connector assembly
152 of the transducer assembly 102.
[0030] Figures 14-19 illustrates various aspects of the
pressure transducer assembly 102. As seen in Figure
15, the assembly 102 includes an indicator 160 which
includes one or more LEDs that indicate if the catheter
101 is properly connected. As seen best in Figures 16
and 17, the connector assembly 152 includes a biased
latching mechanism 152B that maintains the catheter’s
connector assembly 101C in a locked configuration. A
removable protective cover 152A is located over the latch
152B, thereby protecting from accidental disconnection
of the catheter 101. Additional details of the connection
mechanism can be found in U.S. Pat. No. 14/643,997,
the contents of which are incorporated herein by refer-
ence.

[0031] As best seen in Figures 16-18, the air passage
of the catheter 101 continues through the passage 154
of the manifold 156, downwards, then up into a bottom
port of the pressure transducer 158. Preferably, the di-
ameter of the passage 154 is small, such as 0.0020", to
help minimize the amount of the air passage volume and
therefore provide optimal air volume within the catheter
bladder at different external pressures and thereby offer-
ing more accurate pressure readings.
[0032] The passage within the transducer 158 then fur-
ther connects with solenoid valve 162, which either clos-
es off the tranducer’s passage during operation, or opens
up the passage during priming. The solenoid valve 162
is then connected to a manifold passage 156A within the
manifold 156, best seen in Figure 19. The passage 156A
has two ports 156B and a check valve 166. One of the
ports 156B is connected to the solenoid valve 162, while
the other is connected to the pneumatic conduit in the
cable 110 that leads to the pump assembly 104. In this
respect, the passage 156A provides communication with
the main air passage and the check valve 166.
[0033] When the check valve 166 is caused to be
opened (e.g., at a predetermined negative pressure), it
takes in air from within area 164. Area 164 is in commu-
nication with intake passage 168, which connects to the
second passage in the pump manifold 129, which ulti-
mately leads to the input filter 140. Hence, the area 164
is in communication with the atmosphere, allowing the
check valve 166 to intake air.
[0034] As best seen in Figure 18, in addition to the
main air passage and the air intake passage, a plurality
of electrical wires are also connected within the trans-
ducer assembly 102 for powering the valve 162, power-
ing and communicating with the transducer 158, and
powering the indicator 160.
[0035] Figure 20 illustrates another view of the pres-
sure transducer assembly 102 and cable 110. Figure 21
illustrates another view of the monitor cable 108.
[0036] Figure 22 illustrates a flow chart for priming the
previously discussed system 180. In step 200, the system
vents to atmosphere. Specifically, valve 162 and valve
160 are both opened, allowing the entire main air pas-
sage to equalize with the atmospheric pressure.
[0037] In step 202, evacuation occurs. First, valve 160
is closed (valve 162 remains open). Next, solenoid
pumps 128, 130 are activated so as to increase the over-
all volume in the system (i.e., suck out some of the air
from the main air passage). Finally, valve 162 is closed,
isolating the passage 154 and the passage within the
catheter 101.
[0038] In step 204, recharging occurs. First, valve 160
is opened and the pumps 128, 130 are activated so as
to decrease the overall volume, pushing air out via
fileter142. Valve 160 is then closed to seal off the main
air passage.
[0039] In step 206, evacuation occurs again. First,
valve 160 is closed (valve 162 remains open). Next, so-
lenoid pumps 128, 130 are activated so as to increase
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the overall volume in the system (i.e., suck out some of
the air from the main air passage). Finally, valve 162 is
closed, isolating the passage 154 and the passage within
the catheter 101. If the negative air pressure in the main
air pressure passage exceeds the crack pressure of the
check valve 166 (such as a pressure between
40-60mmHg), the check valve 166 will open, taking in air
from area 164, until the air pressure within the main air
passage reaches that crack pressure and the valve 166
closes. At this time, the pump assembly 104 monitors
the pressure in the main air passage to determine if it
indeed reached the desired level of the crack pressure
of the valve. If not, the evacuation step is performed
again.
[0040] Once the desired pressure has been achieved
(i.e., the crack pressure of check valve 166), a partial
system volume to atmosphere step 208 is performed.
Valve 160 is opened (valve 162 remains closed) while
only solenoid pump 128 is activated so as to increase
the overall volume in the main air passage. Next, valve
160 is closed, closing off communication with the input
filter 142.
[0041] In step 210, a single pump injection is per-
formed. First, valve 162 is opened, allowing access to
passage 154 and to the air passage of the catheter 101.
Next, the pump 128 is activated so as to decrease the
volume in the main air passage, thereby injecting addi-
tional air into the system.
[0042] Finally, in the run mode step 212, the valve 162
is closed, isolating the transducer 158, the passage 154,
and the passage within the catheter 101. At this time, the
volume of air and pressure in the passage is known. As
the pressure within the patient (e.g., within the cranium
of the patient) pushes on the flexible bladder 101A of the
catheter 101, the pressure within the patient can also be
calculated according to Boyle’s Law (P1V1=P2V2).
[0043] Although the invention has been described in
terms of particular embodiments and applications, one
of ordinary skill in the art, in light of this teaching, can
generate additional embodiments and modifications
without departing from the spirit of or exceeding the scope
of the claimed invention. Accordingly, it is to be under-
stood that the drawings and descriptions herein are prof-
fered by way of example to facilitate comprehension of
the invention and should not be construed to limit the
scope thereof.

Embodiments

[0044]

1. An automatic air pressure management system
for monitoring pressure within a patient with an air
catheter, comprising:

a pump assembly enclosure comprising an air
pump mechanism; a control assembly; and a
pressure monitor connector;

a pressure transducer assembly enclosure com-
prising a pressure transducer and an air catheter
connection mechanism that releasably con-
nects to an air catheter; and,

a pressure transducer assembly cable connect-
ing said pump assembly enclosure with said
pressure transducer assembly enclosure.

2. The automatic air pressure management system
of embodiment 1, further comprising a first valve lo-
cated within said pressure transducer assembly en-
closure; said first valve selectively blocking pneu-
matic communication with said pump assembly.

3. The automatic air pressure management system
of embodiment 1, further comprising a first valve lo-
cated in said pump assembly enclosure; said first
valve selectively blocking pneumatic communication
with the atmosphere.

4. The automatic air pressure management system
of embodiment 1, further comprising a check valve
located in said pressure transducer assembly enclo-
sure and allowing air to enter an air catheter above
a predetermined negative pressure within said air
catheter.

5. The automatic air pressure management system
of embodiment 1, further comprising a clamp mech-
anism locate on said pump assembly enclosure and
configured to clamp onto an I.V. pole.

6. The automatic air pressure management system
of embodiment 1, wherein air pump mechanism
comprises two separately activated pumps.

7. The automatic air pressure management system
of embodiment 1, wherein said control assembly in-
cludes software configured to cause said pump as-
sembly enclosure to:

vent to the atmosphere;
evacuate an air passage of said automatic air
pressure management system;
recharge an air passage of said automatic air
pressure management system; and,
perform a single pump injection of said automat-
ic air pressure management system.

8. An automatic air pressure management system
for monitoring pressure within a patient with an air
catheter, comprising:

a pump assembly enclosure comprising an air
pump mechanism; and a control assembly;

a pressure transducer assembly enclosure com-

9 10 
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prising a pressure transducer and an air catheter
connection mechanism that releasably con-
nects to an air catheter; and,

a pressure transducer assembly cable connect-
ing said pump assembly enclosure with said
pressure transducer assembly enclosure;

wherein an air passage is created between said
pump assembly enclosure, said pressure trans-
ducer assembly cable, and said pressure trans-
ducer assembly enclosure.

9. The automatic air pressure management system
of embodiment 8, further comprising a first valve lo-
cated within said pressure transducer assembly en-
closure that selectively closes said air passage.

10. The automatic air pressure management system
of embodiment 9, further comprising a second valve
located in said pump assembly enclosure; said sec-
ond valve selectively blocking pneumatic communi-
cation with the atmosphere.

11. The automatic air pressure management system
of embodiment 10, further comprising a check valve
located in said pressure transducer assembly enclo-
sure and allowing air to enter said air passage above
a predetermined negative pressure within said air
passage.

12. The automatic air pressure management system
of embodiment 11, wherein said air pump mecha-
nism is in communication with said air passage and
wherein said air pump mechanism are two separate-
ly activated pumps.

13. The automatic air pressure management system
of embodiment 12, wherein said control assembly
includes software configured to cause said pump as-
sembly enclosure to:

vent to the atmosphere;

evacuate an air passage of said automatic air
pressure management system;

recharge an air passage of said automatic air
pressure management system; and,

perform a single pump injection of said automat-
ic air pressure management system.

14. The automatic air pressure management system
of embodiment 13, further comprising a clamp mech-
anism locate on said pump assembly enclosure and
configured to clamp onto an I.V. pole.

15. The automatic air pressure management system
of 14, further comprises an air intake passage ex-
tending between said pump assembly enclosure,
through said pressure transducer assembly cable,
to said pressure transducer assembly enclosure,
and in communication with said check valve.

16. An automatic air pressure management system
for monitoring pressure within a patient with an air
catheter, comprising:

a pump assembly enclosure comprising an air
pump mechanism; and a control assembly;

a pressure transducer assembly enclosure com-
prising a pressure transducer and an air catheter
connection mechanism that releasably con-
nects to an air catheter;

a pressure transducer assembly cable connect-
ing said pump assembly enclosure with said
pressure transducer assembly enclosure;

an air passage extending between said pump
assembly enclosure, said pressure transducer
assembly cable, and said pressure transducer
assembly enclosure, so as to allow selective
pneumatic communication between said air
pump mechanism and an air catheter when at-
tached to said air catheter connection mecha-
nism.

17. The automatic air pressure management system
of embodiment 16, further comprising a first valve
located within said pressure transducer assembly
enclosure; said first valve selectively blocking pneu-
matic communication through said air passage with
said pump assembly.

18. The automatic air pressure management system
of embodiment 16, further comprising a first valve
located in said pump assembly enclosure; said first
valve selectively blocking pneumatic communication
with the atmosphere.

19. The automatic air pressure management system
of embodiment 16, further comprising a check valve
located in said pressure transducer assembly enclo-
sure and allowing air to enter said air passage when
a pressure within said air passage is greater than a
crack pressure of said check valve.

Claims

1. An automatic air pressure management system for
monitoring pressure within a patient with an air cath-
eter, comprising:
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an air pump mechanism configured to pump air
(128, 130);
a control assembly (112);
a pressure transducer (136);
a first valve (131, 160) opening to the atmos-
phere outside of said automatic air pressure
management system;
an air catheter connection mechanism (144) that
releasably connects to an air catheter;
a common air passage in communication with
said air pump mechanism, said pressure trans-
ducer, said first valve, and said air catheter con-
nection mechanism; and,
a second valve (132, 162) selectively isolating
said pressure transducer and said air catheter
connection mechanism from said air pump
mechanism and said first valve within said com-
mon air passage;
characterized in that:

said control assembly is configured to:

activate said pump mechanism to evac-
uate air from said common air passage
with said first valve being closed and
said second valve being open;
close said second valve so as to isolate
said pressure transducer and said air
catheter connection mechanism;
open said first valve to inject air into said
common air passage;
close said first valve; and,
open said second valve to inject air to
an air catheter attached to said air cath-
eter connection mechanism to achieve
a predetermined pressure.

2. The automatic air pressure management system of
claim 1, wherein said air pump mechanism, said con-
trol assembly, and said first valve are located in a
pump assembly enclosure, and wherein said pres-
sure transducer, said air catheter connection mech-
anism, and said second valve are located in a pres-
sure transducer assembly enclosure.

3. The automatic air pressure management system of
claim 1, wherein said air pump mechanism further
comprises a first pump and a second pump.

4. The automatic air pressure management system of
claim 1, wherein said control assembly is further con-
figured to measure an air pressure with said pressure
transducer.

5. The automatic air pressure management system of
claim 2, further comprising a pressure transducer
assembly cable connecting said pump assembly en-
closure with said pressure transducer assembly en-

closure.

6. The automatic air pressure management system of
claim 1, wherein said control assembly is further con-
figured to vent said common air passage, evacuate
air from said common air passage by activating said
pump mechanism, and open said first valve to allow
air into said common air passage.

7. The automatic air pressure management system of
claim 1, further comprising a monitor connection
socket (144) that is connectable with a pressure
monitor cord (108) to a pressure monitor.

8. The automatic air pressure management system of
claim 1, further comprising a check valve connected
to said common air passage and allowing air to enter
said common air passage when a pressure within
said common air passage is greater than a crack
pressure of said check valve.
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