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Compression Device and Pressure Sensor For Treatment of 
Abnormal Upper Esophageal Sphincter Functionality 

CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] 	This application claims priority from U.S. Patent Application No. 61/824,594 

filed May 17, 2013. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

5 [0002] 	Not Applicable. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0003] 	This invention relates to the detection, prevention, treatment and cure of 

gastroesophageal and gastroesophagopharyngeal reflux complications. It also 

10 relates to methods for improving vocal function, methods for managing lung 

aspiration, methods for applying cricoid pressure during anesthesia intubation, and 

methods for stabilizing body structures such as during medical imaging or radiation 

treatment. 

2. Description of the Related Art 

15 [0004] 	Aspiration of gastric contents into the lung and airway as well as 

regurgitation of stomach contents into pharynx and larynx is the reason for a 

significant number of office visits and hospitalizations. Although morbidity of this 

condition is not systematically evaluated, a significant percent of deaths has been 

attributed to the aspiration of gastric content (30-70% of patients with aspiration 

20 pneumonia). In addition, a substantial number of outpatient visits are prompted by 

entry of gastric contents into structures above and beyond the esophagus resulting 

various complaints and disorders. These include pneumonia, pneumonitis, 

bronchitis, laryngitis, pharyngitis, otitis media, laryngeal cancer, dental erosion, and 

asthma, for example. These conditions cause symptoms such as chronic cough 

in 

25 (reflux is the cause in 29% in some studies), frequent throat clearing, sensation of a 

lump in the throat (globus), excessive phlegm, hoarse voice, ear ache, fever, and 

productive cough in case of pneumonia. 

[0005] 	The most deleterious regurgitation events and aspirations occur in 

recumbent positions and during sleep. For example, nocturnal acid reflux sufferers 
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often grapple with esophagitis and stricture, adenocarcinnoma of the esophagus, 

respiratory, and ear, nose and throat disorders, as well as sleep disturbances and 

diminished quality of life. These complications during sleep further exacerbate the 

day-time symptoms of chronic cough, frequent throat clearing, or other symptoms. 

5 [0006] 	Acid suppressive therapy has been used as a treatment strategy for 

gastroesophageal and gastroesophagopharyngeal reflux. However, studies of 

effective acid suppression using proton pump inhibitors, H2 receptor antagonists 

have, at best, reported a modest improvement which has been challenged by 

properly designed randomized clinical trials. 	In some instances, pharmacologic 

10 therapy has been combined with elevation of the head of the bed or avoidance of 

eating for three to four hours before retiring to sleep but these methods have not 

given rise to significant improvements. 

[0007] 	Surgical studies of the management of these therapies report success in 

some patients. These surgical procedures, however, are costly and have some 

15 mortality, but significant morbidity including difficulty swallowing, gas bloat syndrome, 

diarrhea, weight loss, . . . etc. 	These complications frequently necessitate redo or 

revision of the operation. In addition, these procedures do not last permanently and 

lose their efficacy within seven to ten years. 

[0008] 	The socio-economic impact of the available medical and surgical therapy 

20 for the reflux induced supra esophageal complications and aspirations described 

above is significant and adds many billions to the health care burden. 

25 

[0009] 	U.S. Patent Application Publication No. 2013/0090573 describes a device 

and method that overcome the limitations of the gastroesophageal and 

gastroesophagopharyngeal reflux treatment therapies described above. Specifically, 

U.S. 2013/0090573 discloses a non-pharmacologic device that is used to increase 

intra-luminal pressure within the upper esophageal sphincter (UES) of a patient, such 

as a human or animal, in order to prevent entry of gastric contents into the pharynx, 

larynx, or a lung. The device uses external pressure to induce intra-luminal pressure 

within the UES, by compressing the UES between a cricoid cartilage and a cervical 

30 vertebrae thereby preventing gastroesophageal and gastroesophagopharyngeal 
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reflux. The induced intra-luminal pressure, however, does not occlude the 

esophagus under all physiological events. 

[0010] 	In view of the advances in gastroesophageal and gastroesophago-

pharyngeal reflux therapy provided by U.S. 2013/0090573, further improvements to 

5 this gastroesophageal and gastroesophagopharyngeal reflux treatment technology 

are desirable. 

SUMMARY OF THE INVENTION 

[0011] 	The present invention provides a compression device for reducing 

pharyngeal reflux in a subject. The compression device includes a frame; a strap 

10 having a first end section attached to the frame and an opposite second end section 

attached to the frame, wherein a length of the strap between the first end section and 

the second end section is adjustable; and a cushion disposed on the frame. The 

strap and frame are configured to position the cushion over a cricoid of the subject 

and to apply a predetermined amount of pressure to the cricoid in order to reduce 

15 pharyngeal reflux in the subject while allowing the subject to open an upper 

esophageal sphincter of the subject for other physiological events. 

[0012] 	The compression device may include an adjustment mechanism for 

moving the cushion toward or away from the frame. The adjustment mechanism can 

vary the curvature of the frame when moving the cushion toward or away from the 

20 frame. The adjustment mechanism can be centrally located on the frame. The 

adjustment mechanism may include a plate and a position adjustor movably attached 

to the plate. The position adjustor is located on a first side of the frame, and the plate 

has a first surface and an opposite second surface. The first surface of the plate can 

be attached to the cushion, the second surface of the plate can be in contact with a 

25 second side of the frame. The second surface of the plate can include spaced apart 

outwardly extending walls that contact with the second side of the frame. The 

cushion may be removably attached to the first surface of the plate using a fastener 

material. 

[0013] 	In one version of the compression device, the position adjustor is rotatable 

30 with respect to the plate such that rotation of the position adjustor in a first direction 

moves the cushion toward the frame and rotation of the position adjustor in a second 
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direction moves the cushion away from the frame. One of the position adjustor and 

the plate can include an internally threaded hole, and the other of the position 

adjustor and the plate can include an externally threaded post, wherein the internally 

threaded hole engages the externally threaded post for translation of the position 

5 adjustor relative to the plate. 

[0014] 	In one version of the compression device, the first end section of the strap 

is looped through a slot of the frame for attaching the first end section of the strap to 

the frame. An amount of the strap looped through the slot of the frame can be varied 

to adjust the length of the strap between the first end section and the second end 

10 section of the strap. The amount of the strap looped through the slot of the frame 

can be varied by using a fastener material that can removably engage the strap. The 

second end section of the strap can be attached to a clasp for securing the second 

end section of the strap to the frame. The second end section of the strap can be 

looped through a slot of the clasp for attaching the second end section of the strap to 

15 the clasp. The first end section of the strap and the second end section of the strap 

may be removably attached to the frame. 

[0015] 	The present invention also provides a pressure sensing device that can be 

used with the compression device for determining a configuration of the compression 

device suitable for an individual patient. The pressure sensing device includes a 

20 pouch defining an interior space containing a spacing insert and a fluid; a conduit 

having a first end in fluid communication with the interior space of the pouch; and a 

pressure sensor in fluid communication with a second end of the conduit wherein the 

pressure sensor and the pouch and the conduit define a fluid tight closed volume. 

The pressure sensor may include a sensing layer and a sensing element in contact 

25 with the sensing layer wherein the sensing element generates a pressure signal 

when the fluid applies pressure to the sensing layer. The pressure sensing device 

also includes a display device; and a controller in electrical communication with the 

pressure sensor and the display device. The controller executing a stored program 

to: (i) receive the pressure signal from the pressure sensor; (ii) correlate the pressure 

30 signal to an applied pressure on the pouch; and (iii) display the applied pressure on 

the display device. 
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[0016] 	In one version of the pressure sensing device, the sensing layer comprises 

a silicon diaphragm. The sensing layer may have a first side and an opposite second 

side, wherein the first side senses a pressure of the fluid and the second side senses 

ambient atmospheric pressure. The sensing element can be a strain gauge such that 

5 the pressure signal is an output voltage. 

[0017] 	In one version of the pressure sensing device, the pouch comprises two 

pieces of polymeric film having a thickness in the range of 0.001 to 0.020 inches, the 

pouch has a surface area of about 1 to about 10 square inches, and the interior 

space of the pouch has a volume of about 0.01 cubic inches to about 1 cubic inch. 

10 The pouch and the conduit can be heat sealed together, may be disposable, and can 

be provided in packaging. The insert can have a perimeter similar in shape to a 

perimeter of the pouch. 

[0018] 	The pressure sensing device may include a housing, wherein the housing 

contains the pressure sensor and the controller, and the housing supports the display 

15 device. The conduit can be removably connected to the housing using a Luer taper 

connection. 

[0019] 	In the pressure sensing device, the fluid is used to take the pressure 

measurement. The pouch, conduit and pressure sensor are singular in that there is 

one sealed pouch, conduit and pressure sensor. The sealed pouch is unsupported 

20 and floats between two surfaces. The sealed pouch surfaces are soft, and sealed 

pouch deformation is not part of the pressure measurement. The pressure sensing 

device is mobile, small, lightweight, self-contained with one hand operation, and 

automatic operation after the on button is pushed. 

[0020] 	The present invention also provides an esophageal sphincter compression 

25 kit comprising a compression device including a cushion; and a pressure sensing 

device configured to measure pressure between the cushion and a neck of a subject 

when the pressure sensing device is positioned between the cushion and the neck of 

the subject. The compression device may be a compression device according to the 

present disclosure. The pressure sensing device may be a pressure sensing device 

30 according to the present disclosure. The sealed pouch of the pressure sensing 

device is placed in an exact anatomical position (e.g., on the cricoid cartilage) when 
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using the kit. The sealed pouch of the pressure sensing device bag is of a 

predetermined volume, specific to the desired application (e.g., reducing pharyngeal 

reflux in a subject) of the compression device. 

[0021] 	The present invention also provides a method for reducing reflux above an 

5 upper esophageal sphincter of a subject by increasing an intra-luminal pressure of 

the upper esophageal sphincter of the subject. In the method, a pressure sensing 

device is positioned on the neck of the subject over a cricoid of the subject. A 

compression device is used to apply an external pressure to the pressure sensing 

device until the pressure sensor denotes that the pressure is within a predetermined 

10 range. The denoted pressure is associated with a value of an indicator of the 

compression device. The pressure sensing device and compression device are 

removed from the subject; and the compression device is reapplied around the neck 

of the subject according to the value such that the cushion applies pressure to the 

cricoid of the subject. The value may indicate alignment of two reference lines on an 

15 adjustable strap of the compression device. The predetermined range of pressure 

can be 10 -70 mm Hg, preferably 20-30 mm Hg. The predetermined range of 

pressure correlates to an amount of pressure to the cricoid that reduces pharyngeal 

reflux in the subject while allowing the subject to open the upper esophageal 

sphincter for other physiological events. The predetermined range of pressure may 

20 correlate about 1:1 to the amount of pressure to the cricoid that reduces pharyngeal 

reflux in the subject while allowing the subject to open the upper esophageal 

sphincter for other physiological events. In the method, the compression device may 

be a compression device according to the present disclosure, and the pressure 

sensing device may be a pressure sensing device according to the present 

25 disclosure. 

[0022] 	The present invention also provides a method for strengthening an 

esophageal sphincter of a subject. The method uses a compression device including 

(i) a frame, (ii) a strap having a first end section attached to the frame and an 

opposite second end section attached to the frame, and (iii) a cushion disposed on 

30 the frame. The compression device is positioned around a neck of the subject such 

that the cushion applies pressure on the neck that is transmitted to the esophageal 
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sphincter of the subject. For a plurality of times, the compression device is removed 

from the subject, and the compression device is reapplied around the neck of the 

subject such that the cushion applies pressure on the neck that is transmitted to the 

esophageal sphincter of the subject. As result of this periodic use of the compression 

5 device, the esophageal sphincter of the subject is strengthened. The compression 

device may be positioned around the neck of the subject while the subject is 

sleeping. In the method, the compression device may be a compression device 

according to the present disclosure. Although the compression device will most often 

be worn at night, certain physicians may believe that a subject will need and will wear 

10 the compression device during the day. Certain doctors may say up to 40% of 

subjects will wear the compression device during the day. Thus, while the 

compression device is primarily a night time device, the compression device can/will 

also be utilized/worn during the day. 

[0023] 	In the method for strengthening an esophageal sphincter of a subject, the 

15 method also include the step of placing an electrode in contact with the neck of the 

subject, placing an electrical pulse generator in electrical communication with the 

electrode, activating the electrical pulse generator to generate a series of electrical 

pulses from the electrode such that the series of electrical pulses electrically 

stimulate the esophageal sphincter of the subject. The electrode may be attached to 

20 the cushion. 

[0024] 	In the method for strengthening an esophageal sphincter of a subject, the 

method may also include the step of placing one or more electrodes adjacent the 

esophageal sphincter, placing an electrical pulse generator in electrical 

communication with each electrode, activating the electrical pulse generator to 

25 generate a series of electrical pulses from the electrode(s) such that the series of 

electrical pulses electrically stimulate the esophageal sphincter of the subject. 

[0025] 	In the method for strengthening an esophageal sphincter of a subject, the 

method may also include the step of placing one or more electrodes in the 

esophageal sphincter, placing an electrical pulse generator in electrical 

30 communication with the electrode(s), activating the electrical pulse generator to 
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generate a series of electrical pulses from the electrode(s) such that the series of 

electrical pulses electrically stimulate the esophageal sphincter of the subject. 

[0026] 	The present invention also provides a method for strengthening an upper 

esophageal sphincter of a subject. The method includes the steps of placing one or 

5 more electrodes near the upper esophageal sphincter of the subject; placing an 

electrical pulse generator in electrical communication with each electrode; and 

activating the electrical pulse generator to generate a series of electrical pulses from 

the electrode(s) such that the series of electrical pulses electrically stimulate the 

upper esophageal sphincter of the subject. In the method, the electrode(s) can be 

10 placed in contact with a neck of the subject. In the method, the electrode(s) can be 

placed on an esophagus of the subject. In the method, the electrode(s) can be 

placed in the upper esophageal sphincter of the subject. 

[0027] 	The present invention also provides a method for curing esophageal reflux 

disease of a subject. The method uses a compression device including (i) a frame, (ii) 

15 a strap having a first end section attached to the frame and an opposite second end 

section attached to the frame, and (iii) a cushion disposed on the frame. The 

compression device is positioned around a neck of the subject such that the cushion 

applies pressure to a cricoid of the subject. For a plurality of times, the compression 

device is removed from the subject, and the compression device is reapplied around 

20 the neck of the subject such that the cushion applies pressure on the cricoid of the 

subject. As result of this periodic use of the compression device, esophageal reflux 

disease of the subject is cured. The compression device may be positioned around 

the neck of the subject while the subject is sleeping. In the method, the compression 
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[0029] 	These and other features, aspects, and advantages of the present 

invention will become better understood upon consideration of the following detailed 

description, drawings and appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 [0030] 	Figure 1 is a schematic diagram depicting a sagittal cross section of a 

nose, mouth, pharynx, and larynx of a patient; 

[0031] 	Figure 2 is a schematic diagram depicting a transverse cross section of a 

patient's neck encircled by one example implementation of a device that compresses 

the UES of the patient; 

10 [0032] 	Figure 3a is a perspective view of yet another example implementation of a 

device that compresses the UES of the patient; 

[0033] 	Figure 3b is a side view of the device of Figure 3a; 

[0034] 	Figure 4 is a perspective view of an another example cushion used to 

compress the UES of the patient; 

15 [0035] 	Figure 5 is a side view of the cushion of Figure 4; 

[0036] 	Figure 6 is a right rear perspective view of yet another example 

implementation of a device that compresses the UES of the patient; 

[0037] 	Figure 7 is a right front perspective view of the device of Figure 6; 

[0038] 	Figure 8 is a top rear exploded perspective view of the device of Figure 6 

20 with the strap removed; 

[0039] 	Figure 9 is a top front exploded perspective view of the device of Figure 6 

with the strap removed; 

[0040] 	Figure 10 is a top view of a pressure sensing device suitable for use with 

the device of Figure 6; 

25 [0041] 	Figure 11 is a right rear perspective view of the hand held unit of the 

pressure sensing device of Figure 10 with the sensor tubing and attached sensor 

pouch removed; 

[0042] 	Figure 12 is a side exploded view of the hand held unit of the pressure 

sensing device of Figure 11; 
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[0043] 	Figure 12A is a cross-sectional view of the pressure sensor of the hand 

held unit of the pressure sensing device of Figure 11 taken along line 12A-12A of 

Figure 12. 

[0044] 	Figure 13 is a cross-sectional view of the hand held unit of the pressure 

5 sensing device of Figure 11 taken along line 13-13 of Figure 11; 

[0045] 	Figure 14 is a schematic diagram depicting a transverse cross section of a 

patient's neck encircled by the compression device of Figure 6; 

[0046] 	Figure 15 is a summary of a method for compressing the UES of a patient 

to reduce gastroesophageal and gastroesophagopharyngeal reflux; and 

10 [0047] 	Figure 16 is a graph depicting variations in intra-luminal pressure during 

awake and sleep stages of a patient suffering from gastroesophageal and 

gastroesophagopharyngeal reflux. 

[0048] 	Like reference numerals will be used to refer to like parts from Figure to 

Figure in the following description of the drawings. 

15 DETAILED DESCRIPTION OF THE INVENTION 

[0049] 	A non-pharmacologic device is used to increase intra-luminal pressure 

within the upper esophageal sphincter (UES) of a patient, such as a human or 

animal, in order to prevent entry of gastric contents into the pharynx, larynx, or a 

lung. The device uses external pressure to induce intra-luminal pressure within the 

20 UES, by compressing the UES between a cricoid cartilage and a cervical vertebrae 

and preventing gastroesophageal and gastroesophagopharyngeal reflux. The 

induced intra-luminal pressure, however, does not occlude the esophagus under all 

physiological events. The compression device is used to maintain the intra-luminal 

pressure of the patient within a predetermined range, continuously reinstating the 

25 competency of the UES over a period of time. In certain implementations, the intra-

luminal UES pressure is induced by applying an external pressure to a patient's 

cricoid transferring a compressive force through the intermediary tissue of the patient 

towards the UES, increasing its intra-luminal pressure. 

[0050] 	In certain implementations, the intra-luminal UES pressure is kept within 

30 the predetermined range while the patient is asleep. Normal resting pressure of the 

UES is about 40 mm Hg in the elderly and about 70 mm Hg in the young. The driving 
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pressure of the majority of reflux events are less than 20 mm Hg. During sleep, the 

intra-luminal UES pressure may decline to approximately 10 mm Hg, potentially 

rendering the UES incompetent to maintain the barrier against aspiration. Here, the 

compression device may be used to induce the intra-luminal pressure to remain 

5 within a range that is about 10 - 70 mm Hg, such as about 20 - 40 mm Hg during 

sleep, for example. Therefore, the induced intra-luminal pressure effectively prevents 

gastroesophageal reflux from entering the pharynx and subsequently in the larynx 

and the lung during sleep. The terms "UES pressure," "intra-luminal pressure," and 

"intra-luminal UES pressure" are used interchangeably herein. 

10 [0051] 	Referring to Figure 1, a schematic diagram depicting a sagittal cross 

section 100 of a nose, mouth, pharynx, larynx, and esophagus of a patient. The 

cricoid cartilage is a semi-circular cartilage just above the trachea 112. The posterior 

portion of the cricoid 106 is located just anterior to the UES of the esophagus 108 

and is typically broader than the anterior portion of the cricoid 104 that sits just 

15 inferior to the thyroid cartilage 102 (Adam's apple) in the neck. The crico-

pharyngeous muscle, the main component of the UES (not shown) is a "C" clamp-

shaped muscle that attaches to the posterior lamina of the cricoid just distal to the 

thyroid cartilage 102. Behind the crico—pharyngeous muscle is the cervical vertebrae 

110. Therefore, crico-pharyngeous muscle, the main component of the UES and 

20 chief barrier against reflux and aspiration into the airway, is located between the 

vertebrae and the cricoid cartilage giving rise to the opportunity for increasing the 

UES intra-luminal pressure by external application of pressure onto the cricoid 

cartilage. 

[0052] 	In one implementation, a non-invasive UES compression device is used in 

25 conjunction with an external pressure sensing device (collectively "kit") to determine 

the external pressure that is to be used within a predetermined range for a specific 

patient. The non-invasive UES compression device can be used to apply an external 

pressure that changes the intra-luminal pressure of the patient within the 

predetermined range. 

30 [0053] 	Referring to Figure 2, a schematic diagram depicts a transverse cross 

section 200 of an example UES compression device 202 applied to a patient's neck 
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204. The UES compression device 202 in Figure 2 is illustrated as having an 

inflatable cuff 208, a gauge 210, and a bulb 212 for manual insertion of pressurized 

air into the inflatable cuff 208. The inflatable cuff 208 can be inflated by squeezing 

the bulb 212. The pressure produced by the cuff 208 can then be read using the 

5 gauge 210. The gauge 210 may be connected to the cuff 208 via a tube that is long 

enough for the patient to be able to read the gauge 210. 	In other implementations, 

the bulb 212 may be replaced with means to automatically insert pressurized air into 

the inflatable cuff 208, such as an air pump. The inflatable cuff 208 may have a 

coupling means 214 to couple the two ends of the inflatable cuff together when 

10 wrapped around the neck of the patient. Examples of the coupling means 214 

include a hook-and-loop fastener, a fastener with female and corresponding male 

connectors, or mechanical securement devices, for example. 

[0054] 	Referring to Figures 3a and 3b, another example of the UES compression 

device 400 is depicted. The UES compression device 400 includes a cushion 402 

15 and a band 404. Here, the UES compression device 400 employs a hook-and-loop 

means (e.g., a Velcro®  fastener) to couple the first end 406 and second end 408 of 

the band 404 together. The first end 406 is shown in Figure 3a as the loop end and 

the second end 408 is shown as the hook end of the hook-and-loop fastener. Once 

coupled, the length along the long axis of the band 404, of the UES compression 

20 device 400 is directly related to the intra-luminal pressure. Alternatively, or in 

combination, the length is varied to obtain the desired intra-luminal pressure by 

applying less external pressure. 	In certain implementations, the length of the cushion 

402 along the long axis of the cushion 402 and a thickness of the cushion 402 is 

configured to apply minimal external pressure to the vascular structures within the 

25 neck, such as the carotid artery or the jugular veins. For example, the thickness of 

the cushion 402 allows for a gap of air between the compression device 400 and the 

neck in the proximity of the vascular structures. Here, the band 404 bridges over the 

carotid and jugular vein avoiding compression of these vital organs. The 

aforementioned bridge is between the cushion and sternocleidomastoid muscle. 

30 [0055] 	The implementations disclosed are non-limiting. Other implementations are 

also contemplated. For example, the implementation in Figures 3a and 3b may have 
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a different type of coupling means that resembles the clasp of a belt buckle, or the 

material of the UES compression device 400 may be elastic. Moreover, the features 

of the various implementations may be mixed and matched such as utilizing the 

tightening means in one implementation in another implementation. 

5 [0056] 	Figures 4 and 5 illustrate an implementation of the cushion 500 that might 

be employed with the UES compression devices 200 or 400. Figure 4 is a 

perspective view and Figure 5 is a side view of the cushion 500. The cushion 500 has 

a recession 502 that dimples the medial 504 portion of the cushion 500. When the 

cushion 500 is placed over the anterior portion of the patient's neck, the recession 

10 502 is positioned over the tracheal cartilage ("Adam's Apple") of the patient's neck 

and the area just beneath the recession 502 is positioned over the cricoid. 	In this 

manner, recession 502 can act as an anchor, preventing displacement of the cushion 

during sleep. This can assist in maintaining the pressure against the cricoid within 

the predetermined range. 

15 [0057] 	Turning now to Figures 6 to 9, yet another example of a compression 

device 600 is shown. The compression device 600 has a frame 610 that can 

comprise a polymeric material such as polyethylene, polypropylene, nylon, polyester, 

acrylonitrile butadiene styrene, and the like. The frame 610 has a central section 612 

with a central aperture 613. A first section 616 of the frame 610 extends laterally 

20 from the central section 612. The first section 616 has a outer end 618 with a vertical 

slot 619, and the first section 616 has an inner end 621 with an arcuate recess 622. 

On the side of the first section 616 opposite the recess 622, there are mounting slots 

623. A second section 626 of the frame 610 extends laterally from the central section 

612. The second section 626 has an outer end 628 with a vertical slot 629, and the 

25 second section 626 has an inner end 631 with an arcuate recess 632. On the side of 

the second section 626 opposite the recess 632, there are mounting slots 633. 

[0058] 	Still referring to Figures 6 to 9, the compression device 600 has an 

adjustment plate 652 having an externally threaded post 654 with a central internally 

threaded hole 655. The adjustment plate 652 has a first wall 658 with a protrusion 

30 659, and a laterally spaced apart second wall 661 with a protrusion 662. The 

compression device 600 also has a spacer 664 with an opening 665, and has a dial 
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667 with an internally threaded throughhole 668. The compression device 600 has a 

screw 670 and a washer 671, and an adjustment knob 673. 

[0059] 	The adjustment plate 652, the spacer 664, the dial 667, the screw 670, the 

washer 671, and the adjustment knob 673 can be assembled into a curvature 

5 adjustment mechanism for the frame 610 as follows. On one side of the frame 610, 

the protrusion 659 and the protrusion 662 of the adjustment plate 652 are positioned 

in one of the mounting slots 623 and one of the mounting slots 633, respectively. 

The spacer 664 is positioned in contact with the central section 612 of the frame 610 

on the opposite side of the frame 610. The dial 667 is positioned in contact with the 

10 spacer 664 between the arcuate recess 622 and the arcuate recess 632 of the frame 

610. The screw 670 is assembled in the washer 671, and the screw 670 is passed 

through the throughhole 668 of the dial 667, through the opening 665 of the spacer 

664, through the aperture 613 of the frame 610, and into the threaded hole 655 of the 

adjustment plate 652. The adjustment knob 673 can be snapped on the dial 667. 

15 [0060] 	The adjustment mechanism for the frame 610 functions as follows. The 

central section 612 of the frame 610 has a reduced front to rear thickness compared 

to the front to rear thickness of the first section 616 and the second section 626 of the 

frame 610. As a result, the first section 616 and the second section 626 of the frame 

610 can flex with respect to the central section 612 of the frame 610 in directions A 

20 and B as shown in Figure 8. When the adjustment knob 673 is rotated in one of the 

directions R in Figure 7, movement of the externally threaded post 654 of the 

adjustment plate 652 in the internally threaded throughhole 668 of the dial 667 due to 

engagement of the threads of the post 654 and the throughhole 668 causes the 

adjustment plate 652 and the dial 667 to move together. When the adjustment knob 

25 673 is rotated in the opposite direction of directions R in Figure 7, movement of the 

externally threaded post 654 of the adjustment plate 652 in the internally threaded 

throughhole 668 of the dial 667 causes the adjustment plate 652 and the dial 667 to 

move apart. 

[0061] 	As detailed above, the protrusion 659 and the protrusion 662 of the 

30 adjustment plate 652 are positioned in one of the mounting slots 623 and one of the 

mounting slots 633 of the first section 616. This causes contact of the first wall 658 
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of the adjustment plate 652 with the first section 616 of the frame 610, and causes 

contact of the second wall 661 of the adjustment plate 652 with the second section 

626 of the frame 610. When the adjustment plate 652 and the dial 667 move 

together, the first wall 658 of the adjustment plate 652 moves the first section 616 of 

5 the frame 610 in direction A of Figure 8 with respect to the central section 612 of the 

frame 610, and the second wall 661 of the adjustment plate 652 moves with the 

second section 626 of the frame 610 in direction A of Figure 8 with respect to the 

central section 612 of the frame 610. Due to the elastic property of the central 

section 612 of the frame 610, when the adjustment plate 652 and the dial 667 move 

10 apart, the first section 616 of the frame 610 moves in direction B of Figure 8 with 

respect to the central section 612 of the frame 610, and the second section 626 of 

the frame 610 moves in direction B of Figure 8 with respect to the central section 612 

of the frame 610. The choice of left handed or right handed threads for the externally 

threaded post 654 of the adjustment plate 652 and the internally threaded 

15 throughhole 668 of the dial 667 determines whether rotation of the adjustment knob 

673 in the clockwise direction of directions R in Figure 7 causes movement in 

direction A or direction B for the first section 616 and the second section 626 of the 

frame 610. 

[0062] 	The compression device 600 has a fastener material 678, such as the hook 

20 or loop fastening material of a Velcro®  fastener. The compression device 600 has a 

cushion 680 that may be fastened to the adjustment plate 652 by the fastener 

material 678. The hook and loop portions of the fastening material 678 can each be 

secured to the adjustment plate 652 and the cushion 680 by adhesive or other 

suitable means. 

25 [0063] 	Looking at Figures 6 and 7, the compression device 600 has a strap 684 

including a first fastener 686 and a second fastener 688 that may each comprise the 

hook and loop fastening materials of a Velcro®  fastener. A first reference line 690 

and a plurality of additional reference lines 692 are also provided on the strap 684. 

The compression device 600 also has fastening clasp 694. A first end 696 of the 

30 strap 684 is inserted through a slot 698 of the clasp 694 and secured to the strap 684 

by the first fastener 686. A second end 697 of the strap 684 is inserted through slot 
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of the adjustment plate 652 with the first section 616 of the frame 610, and causes 

contact of the second wall 661 of the adjustment plate 652 with the second section 

626 of the frame 610. When the adjustment plate 652 and the dial 667 move 

together, the first wall 658 of the adjustment plate 652 moves the first section 616 of 

5 the frame 610 in direction A of Figure 8 with respect to the central section 612 of the 

frame 610, and the second wall 661 of the adjustment plate 652 moves with the 

second section 626 of the frame 610 in direction A of Figure 8 with respect to the 

central section 612 of the frame 610. Due to the elastic property of the central 

section 612 of the frame 610, when the adjustment plate 652 and the dial 667 move 

10 apart, the first section 616 of the frame 610 moves in direction B of Figure 8 with 

respect to the central section 612 of the frame 610, and the second section 626 of 

the frame 610 moves in direction B of Figure 8 with respect to the central section 612 

of the frame 610. The choice of left handed or right handed threads for the externally 

threaded post 654 of the adjustment plate 652 and the internally threaded 

15 throughhole 668 of the dial 667 determines whether rotation of the adjustment knob 

673 in the clockwise direction of directions R in Figure 7 causes movement in 

direction A or direction B for the first section 616 and the second section 626 of the 

frame 610. 

[0062] The compression device 600 has a fastener material 678, such as the hook 

20 or loop fastening material of a Velcro® fastener. The compression device 600 has a 

cushion 680 that may be fastened to the adjustment plate 652 by the fastener 

material 678. The hook and loop portions of the fastening material 678 can each be 

secured to the adjustment plate 652 and the cushion 680 by adhesive or other 

suitable means. 

25 [0063] Looking at Figures 6 and 7, the compression device 600 has a strap 684 

including a first fastener 686 and a second fastener 688 that may each comprise the 

hook and loop fastening materials of a Velcro® fastener. A first reference line 690 

and a plurality of additional reference lines 692 are also provided on the strap 684. 

The compression device 600 also has fastening clasp 694. A first end 696 of the 

30 strap 684 is inserted through a slot 698 of the clasp 694 and secured to the strap 684 

by the first fastener 686. A second end 697 of the strap 684 is inserted through slot 
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629 of the frame 610 and secured to the strap 684 by the second fastener 688. An 

end 699 of the clasp 694 is fastened in the slot 619 of the frame 610. 

[0064] 	The length of the cushion 680 along the long axis of the cushion 680 and a 

thickness of the cushion 680 is configured to apply minimal external pressure to the 

5 vascular structures within the neck, such as the carotid artery or the jugular veins. 

For example, the thickness of the cushion 680 allows for a gap of air between the 

compression device 600 and the neck in the proximity of the vascular structures. 

Here, the frame 610 and the strap 684 bridge over the carotid and jugular vein 

avoiding compression of these vital organs. The aforementioned bridge is between 

10 the cushion 680 and sternocleidomastoid muscle. 

[0065] 	Turning now to Figures 10-13, any of the compression devices 200, 400, 

600 can be used in conjunction with a pressure sensing device 700 to determine the 

external pressure that is to be used within the predetermined range for a specific 

patient. The pressure sensing device 700 has a housing 702 including a top section 

15 704 and a bottom section 705 held together by screws 707. Inside the housing 702, 

a battery 709 is held in battery clips 711 that are in electrical communication with a 

printed circuit assembly 713. A digital display 715 is in electrical communication with 

the printed circuit assembly 713. A contact 717 is in electrical communication with 

the printed circuit assembly 713, and an on button 719 moves the contact 717 for 

20 turning on or off the digital display 715. 

[0066] 	A pressure sensor 721 is in electrical communication with the printed circuit 

assembly 713, and the pressure sensor 721 has a tubular inlet 722. A conduit 724 

places the inlet 722 of the pressure sensor 721 in fluid communication with a tubular 

outlet 727 of a male fitting 726 that is positioned between the top section 704 and the 

25 bottom section 705 of the housing 702. Looking at Figure 12A, the pressure sensor 

721 includes a case 772 having a cover 773. The pressure sensor 721 includes a 

sensing layer in the form of a silicon diaphragm 774. The sensing layer has a first 

side 791 and an opposite second side 792. The first side 791 of the diaphragm 774 

contacts a gel die coat 778, and the second side 792 of the diaphragm 774 faces an 

30 opening 782 of the case 772. A sensing element 775 in the form of a strain gauge is 
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629 of the frame 610 and secured to the strap 684 by the second fastener 688. An 

end 699 of the clasp 694 is fastened in the slot 619 of the frame 610. 

[0064] The length of the cushion 680 along the long axis of the cushion 680 and a 

thickness of the cushion 680 is configured to apply minimal external pressure to the 

5 vascular structures within the neck, such as the carotid artery or the jugular veins. 

For example, the thickness of the cushion 680 allows for a gap of air between the 

compression device 600 and the neck in the proximity of the vascular structures. 

Here, the frame 610 and the strap 684 bridge over the carotid and jugular vein 

avoiding compression of these vital organs. The aforementioned bridge is between 

10 the cushion 680 and sternocleidomastoid muscle. 

[0065] Turning now to Figures 10-13, any of the compression devices 200, 400, 

600 can be used in conjunction with a pressure sensing device 700 to determine the 

external pressure that is to be used within the predetermined range for a specific 

patient. The pressure sensing device 700 has a housing 702 including a top section 

15 704 and a bottom section 705 held together by screws 707. Inside the housing 702, 

a battery 709 is held in battery clips 711 that are in electrical communication with a 

printed circuit assembly 713. A digital display 715 is in electrical communication with 

the printed circuit assembly 713. A contact 717 is in electrical communication with 

the printed circuit assembly 713, and an on button 719 moves the contact 717 for 

20 turning on or off the digital display 715. 

[0066] A pressure sensor 721 is in electrical communication with the printed circuit 

assembly 713, and the pressure sensor 721 has a tubular inlet 722. A conduit 724 

places the inlet 722 of the pressure sensor 721 in fluid communication with a tubular 

outlet 727 of a male fitting 726 that is positioned between the top section 704 and the 

25 bottom section 705 of the housing 702. Looking at Figure 12A, the pressure sensor 

721 includes a case 772 having a cover 773. The pressure sensor 721 includes a 

sensing layer in the form of a silicon diaphragm 774. The sensing layer has a first 

side 791 and an opposite second side 792. The first side 791 of the diaphragm 774 

contacts a gel die coat 778, and the second side 792 of the diaphragm 774 faces an 

30 opening 782 of the case 772. A sensing element 775 in the form of a strain gauge is 
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connected to the diaphragm 774 . An electrical lead 776 is in electrical 

communication with the sensing element 775 via a wire 777. 

[0067] 	A female fitting 729 connects to the male fitting 726 to place a length of 

tubing 731 in fluid communication with the pressure sensor 721. 	In one non-limiting 

5 example, the tubing 731 comprises transparent polyurethane, has a length of 12 

inches, and has an inside diameter of 0.094 inches. 	A pouch 733 is secured with a 

fluid tight seal to a distal end of the tubing 731, and an open cell foam insert 735 is 

positioned in an interior space of the pouch 733. The interior space of the pouch 733 

is in fluid communication with the tubing 731. 	In one non-limiting example, the pouch 

10 733 is formed by RF heat sealing around a perimeter of two pieces of polyurethane 

film having a thickness of about 0.006 inches. The top piece 734 of polyurethane film 

is shown in Figure 10, and the bottom piece (not shown) of polyurethane film has a 

perimeter substantially the same as the top piece 734. In the non-limiting example 

shown in Figure 10, the pouch 733 has a main section 737, and has a connection 

15 section 738 that facilitates a fluid tight seal (e.g., a heat seal) with the tubing 731. 	In 

one non-limiting example, the main section 737 of the top piece 734 of the pouch 733 

has a surface area of about 1 square inch. In one non-limiting example, the foam 

insert 735 comprises a 0.125 inch thick section of polyurethane open cell foam that 

has a perimeter shape similar to the perimeter shape of the main section 737 of the 

20 pouch 733. In one non-limiting example, the main section 737 of the pouch 733 has 

a volume of about 0.125 cubic inches. 

[0068] 	Operation of the pressure sensing device 700 proceeds as follows. The 

tubing 731 with the female fitting 729 and attached pouch 733 are preferably 

provided as a disposable item in packaging. The female fitting 729 is connected to 

25 the male fitting 726. 	In one non-limiting example, the female fitting 729 and the male 

fitting 726 use a Luer taper connection. The connection creates a fluid (e.g., air) tight 

path between the pressure sensor 721 and the pouch 733. The connection is 

created at ambient atmospheric pressure such that the pressure within the tubing 731 

and the pouch 733 is about atmospheric pressure. 

30 [0069] 	The on button 719 is depressed to power up the printed circuit assembly 

713 and turn on the digital display 715. A controller on the printed circuit assembly 
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connected to the diaphragm 774 . An electrical lead 776 is in electrical 

communication with the sensing element 775 via a wire 777. 

[0067] A female fitting 729 connects to the male fitting 726 to place a length of 

tubing 731 in fluid communication with the pressure sensor 721. In one non-limiting 

5 example, the tubing 731 comprises transparent polyurethane, has a length of 12 

inches, and has an inside diameter of 0.094 inches. A pouch 733 is secured with a 

fluid tight seal to a distal end of the tubing 731, and an open cell foam insert 735 is 

positioned in an interior space of the pouch 733. The interior space of the pouch 733 

is in fluid communication with the tubing 731. In one non-limiting example, the pouch 

10 733 is formed by RF heat sealing around a perimeter of two pieces of polyurethane 

film having a thickness of about 0.006 inches. The top piece 734 of polyurethane film 

is shown in Figure 10, and the bottom piece (not shown) of polyurethane film has a 

perimeter substantially the same as the top piece 734. In the non-limiting example 

shown in Figure 10, the pouch 733 has a main section 737, and has a connection 

15 section 738 that facilitates a fluid tight seal (e.g., a heat seal) with the tubing 731. In 

one non-limiting example, the main section 737 of the top piece 734 of the pouch 733 

has a surface area of about 1 square inch. In one non-limiting example, the foam 

insert 735 comprises a 0.125 inch thick section of polyurethane open cell foam that 

has a perimeter shape similar to the perimeter shape of the main section 737 of the 

20 pouch 733. In one non-limiting example, the main section 737 of the pouch 733 has 

a volume of about 0.125 cubic inches. 

[0068] Operation of the pressure sensing device 700 proceeds as follows. The 

tubing 731 with the female fitting 729 and attached pouch 733 are preferably 

provided as a disposable item in packaging. The female fitting 729 is connected to 

25 the male fitting 726. In one non-limiting example, the female fitting 729 and the male 

fitting 726 use a Luer taper connection. The connection creates a fluid (e.g., air) tight 

path between the pressure sensor 721 and the pouch 733. The connection is 

created at ambient atmospheric pressure such that the pressure within the tubing 731 

and the pouch 733 is about atmospheric pressure. 

30 [0069] The on button 719 is depressed to power up the printed circuit assembly 

713 and turn on the digital display 715. A controller on the printed circuit assembly 
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713 can be programmed to provide continuous read out of pressure on the digital 

display 715 until the on button 719 is depressed a second time. Alternatively, the 

controller on the printed circuit assembly 713 can be programmed to provide 

continuous read out of pressure on the digital display 715 for a set time period before 

5 automatic power turn off. In one non-limiting example, automatic power turn off 

occurs two minutes after the on button 719 is depressed. The pouch 733 of the 

pressure sensing device 700 is then positioned between two surfaces, and as the 

surfaces move together to contact and apply pressure by compressing the pouch 

733, the volume in the pouch 733 decreases thereby increasing pressure within the 

10 pouch 733 and attached tubing 731. The pressure sensor 721 senses the pressure 

increase, and the controller on the printed circuit assembly 713 executes a stored 

program to provide a read out of the applied pressure on the pouch 733 on the digital 

display 715 in mm Hg. The pressure sensor 721 may sense the pressure at fixed 

time intervals (e.g., 16 times a second). 

15 [0070] 	Looking at Figures 12 and 12A, the tubing 731 is in fluid communication 

with an opening 781 in the case 772 of the pressure sensor 721. The first side 791 

of the diaphragm 774 senses a pressure of the fluid within the pouch 733 and 

attached tubing 731 via gel die coat 778. The second side 792 of the diaphragm 774 

senses ambient atmospheric pressure via opening 782. A differential pressure 

20 measurement as an output voltage is obtained in which the pressure applied to the 

first side 791 of the diaphragm 774 is measured against the ambient atmospheric 

pressure. Specifically, applying pressure to the diaphragm 774 results in a 

resistance change in the strain gauge sensing element 775, which in turn causes a 

change in the output voltage in direct proportion to the applied pressure on the 

25 diaphragm 774. 

[0071] 	Looking now at Figure 14, the pouch 733 of the pressure sensing device 

700 is shown positioned between a patient's neck 204 and the cushion 680 of the 

compression device 600 of Figures 6 to 9. The pouch 733 is put into contact with the 

anterior portion of the patient's neck 204 over the cricoid. The frame 610 of the 

30 compression device 600 is positioned such that the cushion 680 contacts the pouch 

733. The strap 684 is placed around the neck 204, and the clasp on the strap 684 is 
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713 can be programmed to provide continuous read out of pressure on the digital 

display 715 until the on button 719 is depressed a second time. Alternatively, the 

controller on the printed circuit assembly 713 can be programmed to provide 

continuous read out of pressure on the digital display 715 for a set time period before 

5 automatic power turn off. In one non-limiting example, automatic power turn off 

occurs two minutes after the on button 719 is depressed. The pouch 733 of the 

pressure sensing device 700 is then positioned between two surfaces, and as the 

surfaces move together to contact and apply pressure by compressing the pouch 

733, the volume in the pouch 733 decreases thereby increasing pressure within the 

10 pouch 733 and attached tubing 731. The pressure sensor 721 senses the pressure 

increase, and the controller on the printed circuit assembly 713 executes a stored 

program to provide a read out of the applied pressure on the pouch 733 on the digital 

display 715 in mm Hg. The pressure sensor 721 may sense the pressure at fixed 

time intervals (e.g., 16 times a second). 

15 [0070] Looking at Figures 12 and 12A, the tubing 731 is in fluid communication 

with an opening 781 in the case 772 of the pressure sensor 721. The first side 791 

of the diaphragm 774 senses a pressure of the fluid within the pouch 733 and 

attached tubing 731 via gel die coat 778. The second side 792 of the diaphragm 774 

senses ambient atmospheric pressure via opening 782. A differential pressure 

20 measurement as an output voltage is obtained in which the pressure applied to the 

first side 791 of the diaphragm 774 is measured against the ambient atmospheric 

pressure. Specifically, applying pressure to the diaphragm 774 results in a 

resistance change in the strain gauge sensing element 775, which in turn causes a 

change in the output voltage in direct proportion to the applied pressure on the 

25 diaphragm 774. 

[0071] Looking now at Figure 14, the pouch 733 of the pressure sensing device 

700 is shown positioned between a patient's neck 204 and the cushion 680 of the 

compression device 600 of Figures 6 to 9. The pouch 733 is put into contact with the 

anterior portion of the patient's neck 204 over the cricoid. The frame 610 of the 

30 compression device 600 is positioned such that the cushion 680 contacts the pouch 

733. The strap 684 is placed around the neck 204, and the clasp on the strap 684 is 
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fastened in the slot 619 of the frame 610 to secure the compression device 600 

around the neck 204. In one non-limiting example, the main section 737 of the top 

piece 734 of the pouch 733 and the contact surface 682 of the cushion 680 have 

about the same surface area (e.g., about 1 square inch). The pressure exerted on 

5 the pouch 733 and cricoid is varied by unfastening the first end 696 from the strap 

684, moving the strap 684 through the slot 698 of the clasp 694, and then refastening 

the first end 696 to the strap 684 by way of first fastener 686. The first reference line 

690 and the plurality of additional reference lines 692 provide a visual indication of 

the tension on the strap 684. For example, when the first reference line 690 and a 

10 reference line 692 nearest the clasp 694 are aligned, a lower tension on the strap 

684 and a lower pressure on the pouch 733 and cricoid are exhibited compared to 

when the first reference line 690 and a reference line 692 furthest from the clasp 694 

are aligned. 

[0072] 	Referring now to Figure 15, a flow diagram summarizes a method 800 for 

15 compressing the upper esophageal sphincter of a patient to reduce 

gastroesophageal and gastroesophagopharyngeal reflux during sleep. At step 802, 

the pouch 733 of the pressure sensing device 700 is attached to the anterior portion 

of the patient's neck 204 over the cricoid. A cushion 680 (which may be removed 

from packaging) is secured to the adjustment plate 652 of the frame 610 of the 

20 compression device 600. The frame 610 of the compression device 600 is then 

positioned such that the cushion 680 contacts the pouch 733. The strap 684 is 

placed around the neck 204, and the clasp 694 on the strap 684 is fastened in the 

slot 619 of the frame 610 to secure the compression device 600 around the neck 

204. 

25 [0073] 	At a step 804, the compression device 600 is used to apply an external 

pressure to the cricoid of the patient. The external pressure is varied by unfastening 

and refastening the first end 696 and/or the second end 697 to the strap 684 at 

different positions until the digital display 715 of the pressure sensing device 700 

denotes that the pressure of the UES is within a predetermined range, such as 

30 between about 10 - 70 mm Hg, preferably 20 - 30 mm Hg. This predetermined range 

is ideally in a range that allows the upper esophageal sphincter to open to vent gas 
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fastened in the slot 619 of the frame 610 to secure the compression device 600 

around the neck 204. In one non-limiting example, the main section 737 of the top 

piece 734 of the pouch 733 and the contact surface 682 of the cushion 680 have 

about the same surface area (e.g., about 1 square inch). The pressure exerted on 

5 the pouch 733 and cricoid is varied by unfastening the first end 696 from the strap 

684, moving the strap 684 through the slot 698 of the clasp 694, and then refastening 

the first end 696 to the strap 684 by way of first fastener 686. The first reference line 

690 and the plurality of additional reference lines 692 provide a visual indication of 

the tension on the strap 684. For example, when the first reference line 690 and a 

10 reference line 692 nearest the clasp 694 are aligned, a lower tension on the strap 

684 and a lower pressure on the pouch 733 and cricoid are exhibited compared to 

when the first reference line 690 and a reference line 692 furthest from the clasp 694 

are aligned. 

[0072] Referring now to Figure 15, a flow diagram summarizes a method 800 for 

15 compressing the upper esophageal sphincter of a patient to reduce 

gastroesophageal and gastroesophagopharyngeal reflux during sleep. At step 802, 

the pouch 733 of the pressure sensing device 700 is attached to the anterior portion 

of the patient's neck 204 over the cricoid. A cushion 680 (which may be removed 

from packaging) is secured to the adjustment plate 652 of the frame 610 of the 

20 compression device 600. The frame 610 of the compression device 600 is then 

positioned such that the cushion 680 contacts the pouch 733. The strap 684 is 

placed around the neck 204, and the clasp 694 on the strap 684 is fastened in the 

slot 619 of the frame 610 to secure the compression device 600 around the neck 

204. 

25 [0073] At a step 804, the compression device 600 is used to apply an external 

pressure to the cricoid of the patient. The external pressure is varied by unfastening 

and refastening the first end 696 and/or the second end 697 to the strap 684 at 

different positions until the digital display 715 of the pressure sensing device 700 

denotes that the pressure of the UES is within a predetermined range, such as 

30 between about 10-70 mm Hg, preferably 20 - 30 mm Hg. This predetermined range 

is ideally in a range that allows the upper esophageal sphincter to open to vent gas 
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or allows belching, or allows swallowing or high pressure vomiting. Studies have 

confirmed that the pressure displayed on the digital display 715 of the pressure 

sensing device 700 has about a 1:1 relationship to the intra-luminal pressure for a 

specific patient. This 1:1 relationship can be achieved with suitable programming of 

5 the controller, e.g., the printed circuit assembly 713. 

[0074] 	At a step 806, the value of an indicator can be associated with the applied 

external pressure. For example, the alignment of the first reference line 690 and one 

of the plurality of additional reference lines 692 on both sides of the strap 684 can be 

the indicator. 

10 [0075] 	At the step 810, the compression device 600 is removed from the patient's 

neck such that the external pressure is removed. At the step 812, the value for the 

indicators is prescribed. 	In this manner, an intra-luminal pressure sensor is not 

required to determine if the appropriate external pressure is being applied to induce 

the intra-luminal pressure that is within the predetermined range. 

15 [0076] 	The clasp 694 allows the patient to unfasten the strap 684 from the frame 

610 and then refasten the strap 684 to compress the upper esophageal sphincter at 

the prescribed pressure for a duration of time, such as during sleep for example. The 

patient, or agent thereof, can use the value of the indicator to reattach the strap 684 

to the frame 610 and the clasp 694 in the prescribed position after removal of the 

20 strap 684 from the frame 610 (such as for washing). 

[0077] 	A practitioner (e.g., a nurse or doctor) may use the steps of Figure 15 and 

a kit (e.g., a compression device 600 and a pressure sensing device 700) to 

determine a prescription to reduce gastroesophageal and gastroesophagopharyngeal 

reflux in a patient during sleep. The practitioner notes which of the plurality of 

25 additional reference lines 692 of the strap 684 of the compression device 600 aligns 

with the first reference line 690 on each side of the strap 684 when the strap 684 is 

positioned to produce the desired intra-luminal pressure (step 806). The practitioner 

prescribes that the UES compression device 600 is to be intermittently worn at the 

selected alignment of the reference lines by the patient for a duration, such as during 

30 sleep (step 812). The prescription may be for the patient to use the UES 
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or allows belching, or allows swallowing or high pressure vomiting. Studies have 

confirmed that the pressure displayed on the digital display 715 of the pressure 

sensing device 700 has about a 1:1 relationship to the intra-luminal pressure for a 

specific patient. This 1:1 relationship can be achieved with suitable programming of 

5 the controller, e.g., the printed circuit assembly 713. 

[0074] At a step 806, the value of an indicator can be associated with the applied 

external pressure. For example, the alignment of the first reference line 690 and one 

of the plurality of additional reference lines 692 on both sides of the strap 684 can be 

the indicator. 

10 [0075] At the step 810, the compression device 600 is removed from the patient's 

neck such that the external pressure is removed. At the step 812, the value for the 

indicators is prescribed. In this manner, an intra-luminal pressure sensor is not 

required to determine if the appropriate external pressure is being applied to induce 

the intra-luminal pressure that is within the predetermined range. 

15 [0076] The clasp 694 allows the patient to unfasten the strap 684 from the frame 

610 and then refasten the strap 684 to compress the upper esophageal sphincter at 

the prescribed pressure for a duration of time, such as during sleep for example. The 

patient, or agent thereof, can use the value of the indicator to reattach the strap 684 

to the frame 610 and the clasp 694 in the prescribed position after removal of the 

20 strap 684 from the frame 610 (such as for washing). 

[0077] A practitioner (e.g., a nurse or doctor) may use the steps of Figure 15 and 

a kit (e.g., a compression device 600 and a pressure sensing device 700) to 

determine a prescription to reduce gastroesophageal and gastroesophagopharyngeal 

reflux in a patient during sleep. The practitioner notes which of the plurality of 

25 additional reference lines 692 of the strap 684 of the compression device 600 aligns 

with the first reference line 690 on each side of the strap 684 when the strap 684 is 

positioned to produce the desired intra-luminal pressure (step 806). The practitioner 

prescribes that the UES compression device 600 is to be intermittently worn at the 

selected alignment of the reference lines by the patient for a duration, such as during 

30 sleep (step 812). The prescription may be for the patient to use the UES 
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compression device for a period of time, such as several days (nights), weeks, 

months, years, or a lifetime. 

[0078] 	In some implementations, the patient may return to repeat the steps 802 

through 812. Therefore, from time to time, the prescription may need adjusting 

5 and/or a new prescription may need to be given. However, the adjustment 

mechanism for the frame 610 as described above can allow a patient to easily make 

smaller scale adjustments in the pressure such as for comfort. When a patient 

wearing the compression device 600 rotates the adjustment knob 673 in one 

direction R of Figure 7 (e.g., clockwise), the first section 616 of the frame 610 moves 

10 

15 

in direction A of Figure 8 with respect to the central section 612 of the frame 610, and 

the second section 626 of the frame 610 moves in direction A of Figure 8 with respect 

to the central section 612 of the frame 610. This results in an increase in pressure on 

the cricoid. When a patient wearing the compression device 600 rotates the 

adjustment knob 673 in the opposite direction R of Figure 7 (e.g., counterclockwise), 

the first section 616 of the frame 610 moves in direction B of Figure 8 with respect to 

the central section 612 of the frame 610, and the second section 626 of the frame 

610 moves in direction B of Figure 8 with respect to the central section 612 of the 

frame 610. This results in a decrease in pressure on the cricoid. Thus, without 

intending to limit the scope of the invention, the prescription steps of Figure 15 could 

20 be described as "macro pressure adjustment", and the use of the adjustment knob 

673 of the adjustment mechanism of the frame 610 of the compression device 600 

could be described as "micro pressure adjustment". The "macro pressure 

adjustment" provided by the strap 684 can also be done by the patient. The number 

of turns of the adjustment knob 673 can be correlated to some adjustments in 

25 pressure. For example, two full turns of the adjustment knob 673 may cause two 

millimeters of movement of the frame 610 and a corresponding change in pressure. 

[0079] 	Referring to Figure 16, a graph depicts variations in pressure; the UES 

during awake and sleep stages of a patient suffering from gastroesophageal and 

gastroesophagopharyngeal reflux. The Y-axis depicts the intra-luminal pressure in 

30 mm Hg and the X-axis depicts time measured in hours. The two graph lines show 

the intra-luminal pressure of the patient using a UES compression device (graph line 
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compression device for a period of time, such as several days (nights), weeks, 

months, years, or a lifetime. 
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902) and not using a UES compression device (graph line 904). The resting level of 

the intra-luminal pressure for the patient is denoted at pressure 912, which is typically 

about 40 mm Hg. For the patient using the UES compression device, the 

compression device begins applying pressure to the cricoid of the patient at time 908 

5 shown on graph line 902. The intra-luminal pressure is increased until the value of 

the indicator is at a prescribed level 910. At time 906, the patient begins to fall 

asleep. For the patient using the UES compression device, as the patient falls 

asleep the intra-luminal pressure decreases to the predetermined level that is 

induced by the compression device. In contrast, for the patient not using the UES 

10 compression device, the intra-luminal pressure decreases to approximately 10 mm 

Hg or below and remains at approximately 10 mm Hg or below (graph line 904 at 

pressure level 914) throughout the sleeping stage, leaving the patient susceptible to 

another episode of gastroesophageal and gastroesophagopharyngeal reflux. Graph 

line 902 in Figure 16 shows the rise in intra-luminal pressure to be about equal to the 

15 fall in intra-luminal pressure as the patient using the compression device falls asleep. 

However, the rise and fall may have different values (e.g., 30 mm Hg rise as the 

patient tightens the compression device and 20 mm Hg fall as the patient falls asleep 

or visa versa). In certain implementations, the UES compression device is used to 

increase the intra-luminal pressure while the patient is asleep, raising the intra- 

20 lumina) pressure from approximately 10 mm Hg to approximately 40 mm Hg, for 

example. In certain implementations, the UES compression device is reusable. In 

other implementations, the UES compression device is disposable. 

[0080] 	The invention is not limited to the management or treatment of abnormal 

upper esophageal sphincter functionality. For example, the compression device 600 

25 can provide a means for strengthening an esophageal sphincter of a subject. The 

term "subject" means an animal such as a mammal, preferably a human. A subject's 

lower or upper esophageal sphincter may be weakened due to disease or aging. 

This may make it difficult for the esophageal sphincter to stay closed. A leaky lower 

and/or upper esophageal sphincter may result. The compression device 600 can be 

30 used in a method for strengthening an esophageal sphincter of a subject. In the 

method, the compression device 600 is positioned around a neck of the subject such 
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that the cushion 680 applies pressure on the neck that is transmitted to an 

esophageal sphincter of the subject. The step of positioning the compression device 

600 can be repeated a number of times, for example, each night when the subject 

sleeps. The compression device 600 acts on the esophageal sphincter in a manner 

5 analogous to isometric exercise whereby the esophageal sphincter of the subject is 

strengthened. A subject with a strengthened upper esophageal sphincter may no 

longer require use of the compression device. 

[0081] 	The compression device 600 can be used in conjunction with electrical 

stimulation to strengthen the esophageal sphincter of the subject. For example, one 

10 or more electrodes can be placed in contact with a cricoid region of the neck of the 

subject. The electrode(s) can be separate from the compression device 600, or the 

electrode(s) can be attached to a part of the compression device 600 such as the 

cushion 680. An electrical pulse generator is placed in electrical communication with 

each electrode. The electrical pulse generator is activated to generate a series of 

15 electrical pulses from each electrode, wherein the series of electrical pulses 

electrically stimulate the esophageal sphincter of the subject, thereby strengthening 

the esophageal sphincter. Thus, the compression device 600 can be part of a 

system that can be used to create electric impulses targeted at the UES at periodic 

intervals so as to improve muscle function of the UES. In another version of using 

20 electrical stimulation to strengthen the esophageal sphincter of the subject, the one 

or more electrodes is implanted on a surface of the esophagus adjacent the 

esophageal sphincter. 	In yet another version of using electrical stimulation to 

strengthen the esophageal sphincter of the subject, the one or more electrodes is 

placed in the upper esophageal sphincter of the subject. 

25 [0082] 	The compression device 600 also provides a means for curing esophageal 

reflux disease of a subject. In the method, the compression device 600 is positioned 

around a neck of the subject such that the cushion 680 applies pressure on the neck 

that is transmitted to an esophageal sphincter of the subject. The step of positioning 

the compression device 600 can be repeated a number of times, for example, each 

30 night when the subject sleeps. The compression device 600 acts on the esophageal 

sphincter in a manner analogous to isometric exercise whereby the esophageal 
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sphincter of the subject is strengthened. Without intending to be bound by theory, it 

is hypothesized that as a result of this strengthening of the esophageal sphincter, 

esophageal reflux disease of the subject can be cured. 

[0083] 	The compression device 600 also provides a means for improving vocal 

5 function in a subject. It is estimated that laryngectomies number between 50,000 and 

100,000. A speech pathologist works with those having a laryngectomy to recover or 

improve vocal function. The speech pathologist can work to find a pressure spot over 

a voice box region on the neck where vocal function in a subject is improved. The 

compression device 600 is then positioned over the voice box region of the neck of 

10 the subject such that the cushion 680 applies pressure to the spot over the voice box 

region of the neck of the subject. Vocal function of the subject is thereby improved. 

[0084] 	The compression device 600 may also be used in the following 

applications: (1) assistance during mechanical ventilation to manage lung aspiration 

due to involuntary lack of cognitive control of the UES; (2) positioning or stabilizing of 

15 neck internal anatomical structures through the use of a mechanical assist device for 

injury or trauma recovery; (3) positioning or stabilizing of neck internal anatomical 

structures through the use of a mechanical assist device for surgical recovery; (4) 

assistance to apply cricoid pressure during anesthesia intubation using the Sellick 

maneuver and for rapid sequence induction; (5) positioning or stabilizing to 

20 immobilize subject neck during radiation treatment sessions and to avoid radiation 

overexposure to surrounding tissue leading to more targeted tumor treatment; and (6) 

positioning or stabilizing to apply consistent pressure that manipulates internal 

anatomical structures into optimal image position during ultrasound or other CT or 

MRI imaging wherein this may apply to other anatomical structures other than neck 

25 where the assist device can be positioned around, for example, the neck, head, 

shoulder, arm, or leg extremities. 

30 
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30 

-24 -



WO 2014/186500 
	

PCT/US2014/038060 

[0085] 	Although the invention has been described in considerable detail with 

reference to certain embodiments, one skilled in the art will appreciate that the 

present invention can be practiced by other than the described embodiments, which 

have been presented for purposes of illustration and not of limitation. Therefore, the 

5 scope of the appended claims should 

embodiments contained herein. 

not be limited to the description of the 
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[0085] Although the invention has been described in considerable detail with 

reference to certain embodiments, one skilled in the art will appreciate that the 

present invention can be practiced by other than the described embodiments, which 

have been presented for purposes of illustration and not of limitation. Therefore, the 

5 scope of the appended claims should not be limited to the description of the 

embodiments contained herein. 
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CLAIMS 

What Is Claimed Is: 

1. A compression device for reducing pharyngeal reflux in a subject, the 

compression device comprising: 

a frame; 

a strap having a first end section attached to the frame and an opposite 

second end section attached to the frame, a length of the strap between the first end 

section and the second end section being adjustable; and 

a cushion disposed on the frame, wherein the strap and frame are configured 

to position the cushion over a cricoid of the subject and to apply a predetermined 

amount of pressure to the cricoid in order to reduce pharyngeal reflux in the subject 

while allowing the subject to open an upper esophageal sphincter of the subject for 

other physiological events. 

2. The compression device of claim 1 further comprising: 

an adjustment mechanism for moving the cushion toward or away from the 

frame. 

3. The compression device of claim 2 wherein: 

the adjustment mechanism varies curvature of the frame when moving the 

cushion toward or away from the frame. 

4. The compression device of claim 2 wherein: 

the adjustment mechanism comprises a plate and a position adjustor movably 

attached to the plate, the position adjustor being located on a first side of the frame, 

the plate having a first surface and an opposite second surface, the first surface of 

the plate being attached to the cushion, the second surface of the plate being in 

contact with a second side of the frame. 
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5. The compression device of claim 4 wherein: 

the second surface of the plate includes spaced outwardly extending walls that 

contact with the second side of the frame. 

6. The compression device of claim 4 wherein: 

the cushion is removably attached to the first surface of the plate using a 

fastener material. 

7. The compression device of claim 4 wherein: 

the position adjustor is rotatable with respect to the plate such that rotation of 

the position adjustor in a first direction moves the cushion toward the frame and 

rotation of the position adjustor in a second direction moves the cushion away from 

the frame. 

8. The compression device of claim 7 wherein: 

one of the position adjustor and the plate includes an internally threaded hole, 

the other of the position adjustor and the plate includes an externally threaded 

post, and 

the internally threaded hole engages the externally threaded post for 

translation of the position adjustor relative to the plate. 

9. The compression device of claim 2 wherein: 

the adjustment mechanism is centrally located on the frame. 

10. The compression device of claim 1 wherein: 

the first end section of the strap is looped through a slot of the frame for 

attaching the first end section of the strap to the frame. 
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11. The compression device of claim 10 wherein: 

an amount of the strap looped through the slot of the frame can be varied to 

adjust the length of the strap between the first end section and the second end 

section of the strap. 

12. The compression device of claim 11 wherein: 

the amount of the strap looped through the slot of the frame is varied by using 

a fastener material that can removably engage the strap. 

13. The compression device of claim 1 wherein: 

the second end section of the strap is attached to a clasp for securing the 

second end section of the strap to the frame. 

14. The compression device of claim 13 wherein: 

the second end section of the strap is looped through a slot of the clasp for 

attaching the second end section of the strap to the clasp. 

15. The compression device of claim 1 wherein: 

the first end section of the strap and the second end section of the strap are 

removably attached to the frame. 
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16. A pressure sensing device comprising: 

a pouch defining an interior space containing a spacing insert and a fluid; 

a conduit having a first end in fluid communication with the interior space of 

the pouch; 

a pressure sensor in fluid communication with a second end of the conduit, the 

pressure sensor and the pouch and the conduit defining a fluid tight closed volume, 

the pressure sensor including a sensing layer and a sensing element in contact with 

the sensing layer, the sensing element generating a pressure signal when the fluid 

applies pressure to the sensing layer; 

a display device; and 

a controller in electrical communication with the pressure sensor and the 

display device, the controller executing a stored program to: (i) receive the pressure 

signal from the pressure sensor; (ii) correlate the pressure signal to an applied 

pressure on the pouch; and (iii) display the applied pressure on the display device. 

17. The pressure sensing device of claim 16 wherein: 

the sensing layer comprises a diaphragm. 

18. The pressure sensing device of claim 16 wherein: 

the sensing layer comprises silicon. 

19. The pressure sensing device of claim 16 wherein: 

the sensing layer has a first side and an opposite second side, the first side 

sensing a pressure of the fluid and the second side sensing ambient atmospheric 

pressure. 

20. The pressure sensing device of claim 16 wherein: 

the sensing element comprises a strain gauge. 
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21. The pressure sensing device of claim 16 wherein: 

the pressure signal is an output voltage. 

22. The pressure sensing device of claim 16 wherein: 

the pouch comprises two pieces of polymeric film having a thickness in the 

range of 0.001 to 0.020 inches. 

23. The pressure sensing device of claim 16 wherein: 

the pouch has a surface area of about 1 to about 10 square inches. 

24. The pressure sensing device of claim 16 wherein: 

the interior space of the pouch has a volume of about 0.01 cubic inches to 

about 1 cubic inch. 

25. The pressure sensing device of claim 16 further comprising: 

a housing, 

wherein the housing contains the pressure sensor and the controller, and the 

housing supports the display device. 

26. The pressure sensing device of claim 25 wherein: 

the conduit is removably connected to the housing using a Luer taper 

connection. 

27. The pressure sensing device of claim 26 wherein: 

the pouch and the conduit are heat sealed together, are disposable, and are 

provided in packaging. 

28. The pressure sensing device of claim 16 wherein: 

the insert has a perimeter similar in shape to a perimeter of the pouch. 
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29. The pressure sensing device of claim 16 wherein: 

the fluid is air. 
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29. The pressure sensing device of claim 16 wherein: 

the fluid is air. 
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30. 	An esophageal sphincter compression kit comprising: 

(a) a compression device including a cushion; and 

(b) a pressure sensing device configured to measure pressure between the 

cushion and a neck of a subject when the pressure sensing device is positioned 

between the cushion and the neck of the subject. 

31. 	The kit of claim 30 wherein: 

the compression device is a compression device according to claim 1. 

32. 	The kit of claim 30 wherein: 

the pressure sensing device is a pressure sensing device according to claim 

16. 
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33. 	A method for reducing reflux above an upper esophageal sphincter of a 

subject by increasing an intra-luminal pressure of the upper esophageal sphincter of 

the subject, the method comprising: 

(a) positioning a pressure sensing device on the neck of the subject over a 

cricoid of the subject; 

(b) using a compression device to apply an external pressure to the 

pressure sensing device until the pressure sensor denotes that the pressure is within 

a predetermined range; 

(c) associating the denoted pressure with a value of an indicator of the 

compression device; 

(d) removing the pressure sensing device and compression device from 

the subject; and 

(e) reapplying the compression device around the neck of the subject 

according to the value such that the cushion applies pressure to the cricoid of the 

subject. 

34. 	The method of claim 33 wherein: 

the predetermined range is 10 -70 mm Hg, preferably 20-30 mm Hg. 

35. 	The method of claim 33 wherein: 

the predetermined range correlates to an amount of pressure to the cricoid 

that reduces pharyngeal reflux in the subject while allowing the subject to open the 

upper esophageal sphincter for other physiological events. 

36. 	The method of claim 33 wherein: 

the predetermined range correlates about 1:1 to the amount of pressure. 

37. 	The method of claim 33 wherein: 

the value indicates alignment of two reference lines on an adjustable strap of 

the compression device. 
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38.  The method of claim 33 wherein: 

the compression device is a compression device according to claim 1. 

39.  The method of claim 33 wherein: 

the pressure sensing device is a pressure sensing device according to claim 

16. 
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40. 	A method for strengthening an esophageal sphincter of a subject, the 

method comprising: 

(a) providing a compression device including (i) a frame, (ii) a strap having 

a first end section attached to the frame and an opposite second end section 

attached to the frame, and (iii) a cushion disposed on the frame; 

(b) positioning the compression device around a neck of the subject such 

that the cushion applies pressure on the neck that is transmitted to the esophageal 

sphincter of the subject; and 

(c) repeating step (c) a plurality of times whereby the esophageal sphincter 

of the subject is strengthened. 

41. 	The method of claim 40 wherein: 

step (b) occurs while the subject is sleeping. 

42. 	The method of claim 40 wherein: 

the compression device is a compression device according to claim 1. 

43. 	The method of claim 40 wherein: 

step (b) further comprises placing an electrode in contact with the neck of the 

subject, placing an electrical pulse generator in electrical communication with the 

electrode, activating the electrical pulse generator to generate a series of electrical 

pulses from the electrode such that the series of electrical pulses electrically 

stimulate the esophageal sphincter of the subject. 

44. 	The method of claim 43 wherein: 

the electrode is attached to the cushion. 

-35- 

WO 2014/186500 PCT/US2014/038060 

40. A method for strengthening an esophageal sphincter of a subject, the 

method comprising: 

(a) providing a compression device including (i) a frame, (ii) a strap having 

a first end section attached to the frame and an opposite second end section 

attached to the frame, and (iii) a cushion disposed on the frame; 

(b) positioning the compression device around a neck of the subject such 

that the cushion applies pressure on the neck that is transmitted to the esophageal 

sphincter of the subject; and 

(c) repeating step (c) a plurality of times whereby the esophageal sphincter 

of the subject is strengthened. 

41. The method of claim 40 wherein: 

step (b) occurs while the subject is sleeping. 

42. The method of claim 40 wherein: 

the compression device is a compression device according to claim 1. 

43. The method of claim 40 wherein: 

step (b) further comprises placing an electrode in contact with the neck of the 

subject, placing an electrical pulse generator in electrical communication with the 

electrode, activating the electrical pulse generator to generate a series of electrical 

pulses from the electrode such that the series of electrical pulses electrically 

stimulate the esophageal sphincter of the subject. 

44. The method of claim 43 wherein: 

the electrode is attached to the cushion. 

-35-



WO 2014/186500 
	

PCT/US2014/038060 

45. The method of claim 40 wherein: 

step (b) further comprises placing an electrode adjacent the esophageal 

sphincter, placing an electrical pulse generator in electrical communication with the 

electrode, activating the electrical pulse generator to generate a series of electrical 

pulses from the electrode such that the series of electrical pulses electrically 

stimulate the esophageal sphincter of the subject. 

46. The method of claim 40 wherein: 

step (b) further comprises placing an electrode in the esophageal sphincter, 

placing an electrical pulse generator in electrical communication with the electrode, 

activating the electrical pulse generator to generate a series of electrical pulses from 

the electrode such that the series of electrical pulses electrically stimulate the 

esophageal sphincter of the subject. 
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45. The method of claim 40 wherein: 
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47. 	A method for strengthening an upper esophageal sphincter of a subject, 

the method comprising: 

(a) placing an electrode near the upper esophageal sphincter of the 

subject; 

(b) placing an electrical pulse generator in electrical communication with 

the electrode; and 

(c) activating the electrical pulse generator to generate a series of electrical 

pulses from the electrode such that the series of electrical pulses electrically 

stimulate the upper esophageal sphincter of the subject. 

48. 	The method of claim 47 wherein: 

step (a) comprises placing the electrode in contact with a neck of the subject. 

49. 	The method of claim 47 wherein: 

step (a) comprises placing the electrode on an esophagus of the subject. 

50. 	The method of claim 47 wherein: 

step (a) comprises placing the electrode in the upper esophageal sphincter of 

the subject. 
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51. 	A method for curing esophageal reflux disease of a subject, the method 

comprising: 

(a) providing a compression device including (i) a frame, (ii) a strap having 

a first end section attached to the frame and an opposite second end section 

attached to the frame, and (iii) a cushion disposed on the frame; and 

(b) positioning the compression device around a neck of the subject such 

that the cushion applies pressure to a cricoid of the subject; and 

(c) repeating step (c) a plurality of times whereby the esophageal reflux 

disease of the subject is cured. 

52. 	The method of claim 51 wherein: 

step (b) occurs while the subject is sleeping. 

53. 	The method of claim 51 wherein: 

the compression device is a compression device according to claim 1. 
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54. 	A method for improving vocal function in a subject, the method 

comprising: 

(a) positioning a cushion of a compression device over a voice box region 

of a neck of the subject; and 

(b) using the compression device to apply pressure to the voice box region 

of the neck of the subject. 

55. 	The method of claim 54 wherein: 

the compression device is a compression device according to claim 1. 
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56. 	A method for managing lung aspiration during mechanical ventilation of 

a subject, the method comprising: 

(a) positioning a cushion of a compression device over a region 

of the subject; and 

(b) using the compression device to apply pressure to the region 

neck of the subject. 

57. 	The method of claim 56 wherein: 

of a 

of 

neck 

the 

the compression device is a compression device according to claim 1. 
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58. 	A method for positioning or stabilizing of neck internal anatomical 

structures of a subject, the method comprising: 

(a) positioning a cushion of a compression device over a region of a neck 

of the subject; and 

(b) using the compression device to apply pressure to the region of the 

neck of the subject. 

59. 	The method of claim 58 wherein: 

the compression device is a compression device according to claim 1. 

60. 	The method of claim 58 wherein: 

the method is used for injury or trauma recovery. 

61. 	The method of claim 58 wherein: 

the method is used for surgical recovery. 

-41 - 

WO 2014/186500 PCT/US2014/038060 

58. A method for positioning or stabilizing of neck internal anatomical 

structures of a subject, the method comprising: 

(a) positioning a cushion of a compression device over a region of a neck 

of the subject; and 

(b) using the compression device to apply pressure to the region of the 

neck of the subject. 

59. The method of claim 58 wherein: 

the compression device is a compression device according to claim 1. 

60. The method of claim 58 wherein: 

the method is used for injury or trauma recovery. 

61. The method of claim 58 wherein: 

the method is used for surgical recovery. 

-41 -



WO 2014/186500 	 PCT/US2014/038060 

62. 	A method for assisting in application of cricoid pressure during 

anesthesia intubation using the Sellick maneuver on a subject, the method 

comprising: 

(a) positioning a cushion of a compression device over a region of a neck 

of the subject; and 

(b) using the compression device to apply pressure to the region of the 

neck of the subject. 

63. 	The method of claim 62 wherein: 

the compression device is a compression device according to claim 1. 
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64. 	A method for positioning or stabilizing to immobilize a neck 

during radiation treatment sessions, the method comprising: 

of a subject 

(a) positioning a cushion of a compression device over a region 

of the subject; and 

(b) using the compression device to apply pressure to the region 

neck of the subject. 

65. 	The method of claim 64 wherein: 

of a 

of 

neck 

the 

the compression device is a compression device according to claim 1. 
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66. 	A method for positioning or stabilizing a body part of a subject to apply 

consistent pressure that manipulates internal anatomical structures into an image 

position during medical imaging of the subject, the method comprising: 

(a) positioning a cushion of a compression device over a region of the body 

part of the subject; and 

(b) using the compression device to apply pressure to the region of the 

body part of the subject. 

67. 	The method of claim 66 wherein: 

the compression device is a compression device according to claim 1. 

68. 	The method of claim 66 wherein: 

the body part is selected from a neck, a head, a shoulder, an arm, or a leg of 

the subject. 
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