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            Abstract

            
               
Introduction: The Natural head position in orthodontics is a highly precise, reliable, and reproducible external reference position that
                  is used in clinical diagnosis and research. 
               

               Materials and Methods: The physics concept that states that the fluid levels of a liquid's surface is horizontal in a non-accelerating fluid system
                  (hydrostatic). The fluid surface has a tendency to align with gravity at an angle of 90 degrees. The two locations in a fluid
                  level where the fluid, glass, and air converge will naturally aim for the same level similar to gravity. This device was designed
                  to capture the head posture of the patient in its natural state before clinical extra-oral photography and head film exposure.
               

               Conclusion: A simplified fluid-level device in conjunction with a standardized procedure and cephalometric radiography yielded a consistently
                  determined and recorded value. A simple technique for accurately recording NHP and recreating it. 
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               Introduction

            According to Broca (as described in Solow and Talgren in 1971), "when a man is standing and his visual axis is horizontal,
               his position of the head is oriented in natural position. 1 Downs was the first to introduce natural head position into Orthodontics in 1956, followed by Moore's in 1958. 2, 3 Every person has a tendency to orient their head in space so that, when they look at an object on the horizon that is infinitely
               far away, it returns to a repeatable position. 4 In the past, anthropologists, artists, and anatomists all have studied the human face using NHP. 
            

            Solow and Tallgren in 1971 introduced a technique for the registration of NHP by asking the patients to stand straight in
               an erect position “orthoposition” by looking into a mirror kept at the distance away from the patients. 5 This helps patients to stand straight to NHP by establishing the visual axis of the patient. NHP can be established by using
               photography techniques, fluid level devices, inclinometers or cephalometry. 6, 7, 8, 9

            This device helps to maintain proper position of the head, face and occlusal plane which is necessary for the accurate diagnosis
               and treatment planning. NHP becomes a popular reference due to its inter and intra-observer reliability.
            

         

         
               Device

            The physics concept that governs fluid levels states that a liquid's surface is horizontal in a non-accelerating fluid system
               (hydrostatic system) (Figure  1). The fluid surface tends to coincide with gravity at an angle of 90 degrees. Both areas in the fluid level where the liquid,
               glass, and air converge will naturally reach for the same level of gravity. A round protractor with an adjustment screw is
               fastened to a horizontal scale to measure head angulation and enable for variable angulation (Figure  3). The liquid level (Figure  2) is fastened to the horizontal scale's center. As a reference for the proper placement of the bubble between them, two vertical
               black lines are drawn on the tube (Figure  2). The proper natural head position is shown by the center of position of the bubble. 
            

            The horizontal scale is where the earpiece component is attached (Figure  4). This aids in fixing the device to the patient's ear. The apparatus is designed to capture the patient's normal head position
               before clinical extraoral photography and head film exposure. With the use of an earpiece attachment, the device was attached
               to the subject's ear and the standard cephalometric process was conducted with minimal technical modifications. 
            

            
                  
                  Figure 1

                  Modified NHP device
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                  Figure 2

                  Fluid level
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                  Figure 3

                  Round protractor with adjustment screw for angulations.
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                  Figure 4

                  Earpiece attachment
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               Procedure for using NHP

            The following procedures are involved in taking an NHP radiograph: Step 1: An earpiece attachment is used to secure the gadget
               to the patient's ear. Step 2: The patient is given instructions to stand upright, place his or her arms by their sides, and
               gaze off into the distance. This step of the process is an attempt to regulate the overall body alignment and visual target.
               Step 3: It involves positioning the patient in the cephalometric head holder, inserting the NHP device on one side of the
               patient's ear and the one side ear rod into the patient's ear. (Figure  5) 
            

            Step 4: Adjust the angulation to 0 degrees after rotating the fluid level on the pivot until the bubble is in line with the
               FH plane in the middle of the rod (Figure  5). Step 5: An assessment of NHP's reliability is conducted. The patient is prepared for radiography if close observation demonstrates
               that head-position recording using this technique consistently brings the bubble back to its center of alignment with the
               rod. (A, B, and C in Figure  6) 
            

            
                  
                  Figure 5

                  Patient with head holder, one ear rod and NHP device
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                  Figure 6

                  A,B:Photographs without NHP with different head position; C: With NHP device achieved stable head position
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               Advantages of NHP device

            
                  
                  	
                     Easy to use, requires minimal instructions, and can be easily trained to personnel or to patients. 

                  

                  	
                     Orienting patients to NHP takes time and is especially challenging for young patients; it is needed for specialized radiography
                        setups and trained personnel. 
                     

                  

                  	
                     Using this method does not impede the regular practice of cephalometric radiography in any way. 

                  

                  	
                     Once the patient is in the cephalometric head holder, a technique for recording and reproducing NHP has been developed. 

                  

                  	
                     It is proposed that meaningful data regarding correlations between NHP as assessed by 

                     
                           
                           	
                              Skeletodental morphology. 

                           

                           	
                              Growth alterations. 

                           

                           	
                              Treatment outcomes, and

                           

                           	
                              Stability or prognosis following orthognathic or orthodontic surgery. 

                              
                                    
                                    	
                                       Beneficial for extraoral photography research studies with various head angulations. 

                                    

                                    	
                                       Helpful in obtaining an upright head position in extraoral photography without placing the device on one side of the face
                                          without any inference. (6C). 
                                       

                                    

                                    	
                                       Helpful in extraoral radiography where various head angulations are required, such as transcranial, trans pharyngeal, and
                                          transorbital radiography. 
                                       

                                    

                                 

                              

                           

                        

                     

                  

               

            

         

         
               Discussion

            Neuromuscular mechanisms that regulate cranial position seem to be affected by regular processes like breathing and eating.
               Research has recently focused primarily on the potential impact of extrinsic factors that may influence cranial position in
               a way that may be connected to features of particular malocclusions. The function of head position in the development of the
               facial skeletal system was investigated by Solow and Tallgren. 5, 10, 11 A soft-tissue stretching theory proposed by Solow and Kreiborg suggested a potential causal link between head position and
               craniofacial morphology. 12 According to Ferrario et al., the difference between the Frankfort horizontal and the real horizontal in men was 5° when
               seated and 13° when standing. 
            

            This indicates that when people stand, they hold their heads more upright. Furthermore, Preston et al. showed that, in comparison
               to their average ortho head position, 23 out of 30 males maintained an extended head posture of 2.01° when walking. 13 The dilemma of what position to consider as an ideal head position arises from these variations in the head position in different
               body situations. Orhan recommended selecting the posture that is most frequently employed among the limited options surrounding
               the stationary natural head position. 14 Using a cinefluorographic approach, Cleall et al. showed how the head briefly extends when swallowing.15  Due to the high radiation levels, this technique guarantee in routine head position assessments was limited. 
            

            Thus, it is ideal to have a dynamic, non-invasive way of assessing head posture. An inclinometer was used by Murphy et al.
               to construct this device, which measures the natural head position dynamically.16 They demonstrated that this equipment was suitable for dynamic assessment of head posture, as did Preston et al. But the
               instrument's cranial section, which weighed 110 g, could only detect the head's sagittal tilt. Therefore, one goal of this
               work was to build a lightweight device that measures the head's lateral and sagittal tilt. To prevent altering the natural
               head position, we made every effort to keep the instrument's head section as small and light as possible.
            

            The Murphy et al. device's cranial component had no discernible impact on the natural head posture.16 Just 21.6 g, or less than a quarter of the total weight of the prior system, made up the cranial part of the device employed
               in this investigation. We therefore concluded that there was little to no change in the head posture. In addition, we made
               an effort to position the wires and inclinometers beyond the subject's line of sight. The cables were aimed from behind the
               neck so as not to cause any discomfort, and the inclinometers were positioned on the arms of the spectacles without making
               contact with the temple. Murphy et al. also evaluated whether the glasses could be consistently set in the same spot-on different
               occasions and showed that the inclinometer could be positioned rather precisely. 
            

            As such, this variable was not investigated in this study; rather, the results of Murphy et al. were applied. In addition
               to establishing the natural head position using self-balance and mirror positions, the study aimed to evaluate the determining
               the same position in the cephalostat using lateral cephalograms, as well as the clinical usefulness of this instrument and
               its ability to transfer this position to the cephalostat. Murphy et al. assessed how well the inclinometer assessed natural
               head position dynamically and suggested that it could be used to obtain cephalograms showing natural head position. However,
               this was not evaluated in their study. One of its differences was the axis that could be measured by the existing equipment.
               
            

            While the prior devices only assessed changes in the sagittal plane, the one utilized in this study was able to determine
               both the roll and pitch of the head. Therefore, typical posteroanterior cephalograms might also be taken with the current
               technique. The head position is recorded outside of the radiograph room, avoiding psychological effects that could affect
               head position. Secondly, the high level of sensitivity of the inclinometer allowed for a highly precise transfer of the recorded
               head position to the cephalostat. These two benefits come from using an inclinometer for transferring the recorded head position.The
               hyoid bone is the attachment point for two major muscle groups: the suprahyoid and infrahyoid. 
            

            During deglutition, the digastric muscles enlarge the oropharynx's anteroposterior dimension, while the stylohyoid muscle
               and the digastric belly work in tandem to stop the regurgitation of food after swallowing. 17 The suprahyoid muscles actively contribute to the maintenance of cranial balance in addition to depressing the mandible by
               pressing onto a fixed hyoid bones platform. The larynx, pharynx, tongue, and hyoid bone are all suspended by the suprahyoid
               muscles in turn. Given that these muscles attach at or close to the mandibular symphysis, all soft tissue structures may migrate
               to impinge on the oropharyngeal airway if the hyoid bone passively follows the motions of the chin. 
            

            The stylohyoid ligament and the fibrous mylohyoid raphe function as "rigging lines," limiting the range of motion that the
               hyoid bone can make. It is challenging to measure the hyoid bone precisely using cephalometric techniques, but with some restrictions,
               conclusions about the typical hyoid location can be drawn.18, 19 The hyoid bone glides forwards during cranial flexion and backward during cranial extension, although it primarily remains
               level during mandibular opening and only moves slightly rearward.20 The apparatus designed to capture the patient's normal head position before clinical extra oral photography and head film
               exposure. With the use of an earpiece attachment, the device was affixed to the subject's ear and the standard cephalometric
               process was conducted with minimal technical modifications. 
            

         

         
               Conclusions

            This method is reliable, comfortable and standardized with a basic fluid-level instrument helps to maintain NHP of the patient
               thus establish proper diagnosis and treatment planning. This technique is also useful for extra oral photography of the patients
               undergoing orthodontic treatment.
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