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Abstract : An x-ray is a form of radiation that passes through your body to expose a piece of film, forming 

an image of your body.A neck X- Ray, also known as cervical spine x-ray, is an X-Ray image taken of your 

cervical vertebrae. This includes the seven bones of your neck that surround and protect the top section of 

your spinal cord. The cervical spine has 7 stacked bones called vertebrae, labelled C1 to C7. The top of the 

cervical spine connects to the skull, and the bottom connects to the upper back at about shoulder level 

Objective:  A Case Study to check the x-ray cervical spine findings with common symptoms 

 

 

  

Method: 15 patients were diagnosed with common history of neck pain and trauma. Out of 15 , 09 cases 

were reported in age group of 50-75, 4 cases in between 30-50 and 2 case of below 25 age. Conclusion: X-

ray is the primary and cheapest modality in the diagnostic radiology, where the x-ray of cervical spine is 

used non-ionizing radiation to detect the diseases of neck and surrounding areas. While doing x-ray of 

cervical spine we found the most of the patient were having the same symptoms like neck pain and neck 

stiffness & also have pain in the head, jaw, shoulders, arms, or legs, as well as numbness & weakness. Other 

problems include impaired coordination or balance, difficulty breathing, or loss of bowel & bladder control. 

While doing x-ray of cervical spine we found that eventually some disease like cervical spondylosis, 

cervical herniated disc, degenerative disc disease, cervical spinal stenosis, cervical myelopathy, 

cervical radiculopathy etc. Some patients have symptoms of cervical spine but not detect any cervical 

disease 
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Fig. 1 

Introduction of cervical spine:-  

                                                         An x-ray is a form of radiation that passes through your body to 

expose a piece of film, forming an image of your body. 

A neck X- Ray, also known as cervical spine x-ray, is an X-Ray image taken of your cervical vertebrae. This 

includes the seven bones of your neck that surround and protect the top section of your spinal cord.  

 

ANATOMY OF CERVICAL SPINE:- 

The Neck, also called the cervical spine, is a well- engineered structure of bones, nerves, muscles, ligaments, 

and tendons. The cervical spine is delicate- housing the spinal cord that sends messages from the brain to 

control all aspects of the body- while also remarkably strong and flexible, allowing the neck to move in all 

directions. 
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 VERTEBRAE:- The cervical spine has 7 stacked bones called vertebrae, labeled C1 to 

C7. The top of the cervical spine connects to the skull, and the bottom connects to the upper 

back at about shoulder level. 

Fig .2  

 

   

ATLAS and AXIS:- 

The upper cervical spine is unlike any other part of the vertebral column. The atlas (C1) and axis (C2) are 

referred to as “atypical vertebrae” because they have features that set them apart from the rest of the cervical 

spine.  

 

The atlas and axis are part of the spine’s craniovertebral junction (CVJ), this is where the base of your brain 

becomes part of your spinal column.  

The atlas and axis make up the most mobile section of your entire spine. Working together, these vertebrae 

are responsible for approximately 50% of flexion and 50% of rotation movements of the head. They also 

help support your head, too. 
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 Fig. 3 

C3-C7 VERTEBRAE:- 

Cervical vertebrae C3-C7 are similar in shape and function and are known as “typical” vertebra. 

The vertebral bodies are round shape. If you compare the thoracic (mid back) and lumber (low back) 

vertebrae to the cervical, you’ll see the C3-C7 bones are smaller.  

At the back of the vertebral body are bony arches that project outward to form the facet joints and spinous 

processes. These bony elements naturally create a hollow opening in the center of the cervical spine column 

-a canal that houses and protects the spinal cord.  

INTERVERTEBRAL DISCS (IVD):- 

The cervical spine has 6 intervertebral disc’s. They are found between each level starting below C2 (axis).  

The disc’s are strong flexible tissues of fibrocartilage made up of two components: 

 Annulus fibrosus:- 

The outer portion of the disc, this protective tire-like layer is strong, yet flexible.  

 Nucleus Pulposus:- 
Inner gel-like structure surrounded by the annulus fibrosis. 

Each disc functions to hold the upper and lower vertebrae together.  

 

They also act as shock absorbers to the demands placed on the spine. 

 Fig 4  

  

 

CERVICAL SPINE AND SUPPORTING STRUCTURES:- 

Ligaments, tendons, and muscles are soft but strong tissues that help support the cervical spine as 

well as the entire spinal column by limiting excessive movement. Joints in the cervical spine also 

help provide mobility and structural support.  
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MUSCLES: - 
Over 20 muscles in the cervical spine extend from the base of the skull down to the collarbone 

and shoulder blades. 

These muscles provide support for your head and neck, help the head move in different 

directions, and assist with breathing, chewing, and swallowing.  

There are three main groups of neck muscles: anterior, lateral, and posterior, characterized based 

on their position on the neck.  

 

           ANTERIOR NECK MUSCLES:- 

 Infrahyoids 

 Playtsma  

 Scalenes 

 Sternocleidomastoid 

 Subclavius  

 Suprahyoids  

LATERAL (PREVERTEBRAL) NECK MUSCLES:- 

 Longus capitis and Longus colli 

 Rectus capitis anterior and rectus capitis lateralis  

POSTERIOR NECK MUSCLES:- 

 Splenius capitis and Splenius cervicis  

 Suboccipital muscles  

 Transversospinalis muscles  

 Fig.5  

LIGAMENTS:- 

Ligaments are strong bands of fibrous, rubber-like tissues. In the neck, ligaments help connect the cervical 

vertebrae together and keep them stable.  

 

TENDONS:- 

Tendons are fibrous cords of soft tissues that attach muscles to bone in the neck and throughout the rest of 

the body.  

 Ligaments injuries are called SPRAINS  

 Tendon injuries are called STRAINS. 
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 Fig.6  

CERVICAL SPINE AND THE CENTRAL NERVOUS SYSTEM:- 

The cervical spinal nerves, sometimes called nerve rootlets, exit the spinal canal through the neuroforamen 

in pairs- 1 nerve exits on the left side and 1 on the right.  

These nerve structures are sometimes numbered to correlate with the level in the cervical spine: C1 through 

C8. 

Each cervical nerve innervates or provides sensation (feeling) and motor function (movement) to both sides 

of a corresponding part of the upper body. In general, the cervical spinal nerves perform these functions 

including: 

 C1, C2 and C3 provide motor function to the head and neck, as well as sensation from the top of 

your scalp to the sides of your face. 

 C4 enables you to shurg your shoulders and automatically causes the diaphragm to contract when 

you are breathing. The 4th cervical spinal nerve also provides sensation to your neck, shoulders and 

parts of your upper arms.  

 C5 enables various upper body movements like lifting your shoulders and flexing your biceps, and 

enables feeling toward the tip of the shoulder.  

 C6 allows you to move your wrists and flex your biceps and also provides sensation to the inner 

(thumb) side of your forearms and hand.  

 C7 allows you to open your hands (hand grip) and gives you the ability to feel the outer side of your 

hands and forearms.  

 

EQUIPMENTS USED IN X-RAY OF CERVICAL SPINE:- 
 

1. X-ray machine  

2. X-ray tube 

3. Collimator Filter 

4. Cassette  

5. Reader  

6. Printer 

 

            X-RAY Machine:- 

X-ray machine is a device, consists of an x-ray generator and detector to produce images of 

human anatomy for diagnostic purpose.  
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X-RAY TUBE:- 

 

 Fig .7  

 

 Discovered by Wilhelm Conard Roentgen, a German physicist in 1895 on November 

8. 

 Roentgen received the Nobel Prize in physics in 1901, for his discovery.  

 Electrical device used for the generation of x-rays.  

 This is accomplished by the acceleration of electrons & then suddenly decelerating 

them.  

 The energy of the x-rays is dependent on the kinetic energy of the electrons. 

 

 

X-RAY TUBE COMPONENTS:- 

 Glass envelope  

 Cathode 

 Anode 

 Protective housing  

 

GLASS ENVELOPE:- 

 Made up of Pyrex glass.  

 Able to withstand tremendous heat.  

 Tube maintains a vacuum. 

 Tube window  

 

CATHODE:- 

 Negatively charged electrode. 

 Two primary parts: 

I. Filament  

II. Focusing cup 

 

FILAMENT:- 
 

 Small coil of thoriated tungsten.  

 Modern x-ray tubes contain two Filaments.  

 They correspond to the focal spot sizes.  
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FOCUSING CUP:- 

 
 Four factors determine the effectiveness of the Focusing cup.  

 Size& shape  

 Charge  

 Filament size & shape  

 Position of Filament within the cup. 

 

ANODE:- 
 

 Positively charged electrode.  

 Two types.  

 

 Stationary Anode 

 Rotating Anode  

 

 

 

STATIONARY ANODE:- 

 
  Made of tungsten target embedded in a large copper bar. 

  Usually used in dental x-ray machine.  

 

ROTATING ANODE:- 
 

 High melting point 3400°Celsius.  

 Made up of Molybdenum.  

 Provides greater target area & greater heat dissipation. 

 The heating capacity is further enhanced with an increased RPM (3400). 

 

PROTECTIVE HOUSING:- 

 
 X-ray tube is always mounted inside a lead-lined Protective housing that is designed to: 

 

 Prevent excessive radiation exposure.  

 When properly designed, they reduce the level of leakage radiation to less than 100 mR/hr at 1 

meter, when operated at maximum conditions.  

 

COLLIMATOR:- 
 It is a beam restriction device. 

 It reduces the unwanted radiation to the patients.  

 

FILTRATION:- 
 

 Made up of Aluminium or copper.  

 It absorbs low energy photons, and reduces the patient dose.  

 Add filtrations, to enhanced image quality.  
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CASSETTE:- 
 

 A Cassette is a light proof rigid holder that contains two screens and a film.  

 The front side is made of material of low atomic number, like plastic or carbon fiber.  

 The back side is usually made of heavy metals (e.g.lead), having high atomic number, to minimize 

back scatter.  

 In computed Radiography (CR), imaging plate is used.  

 Imaging plate was first introduced by FUJI, JAPAN, in1983 and is similar to that of a screen-film 

Cassette.   

 Commonly used phosphor is Barium fluorohalides; BaFBr (85%) and BaFI (15%):Eu (europium). 

 Phosphor works on photostimulable luminescence (PSL) Principle.  

 

 

 Fig.8 

Cassette READER:- 

 

A reader that captured the data from the imaging plate and allow it can be re-used again and again, by 

erasing old image data. The following procedure involved in computed radiography: 

 CR Cassette is exposed to x-ray beam. 

 Cassette is inserted into the reader.  

 Scanned by the He-Ne laser beam (633 nm), blue-green or UV light (390 nm) is released.   

 Photomultiplier (PMT) is used to collect this light, and gives an electronic signal.  

 Electronic signal is digitized and stored in memory.  
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INDICATION OF CERVICAL SPINE:- 

 

  Pain that interferes with daily activities  

  Neck pain that extends (radiates) to the shoulder or arm 

  Weakness of arms or legs  

  Numbness of arms, hands, or fingers  

  Trauma   

  Neck tenderness (palpate under cervical collar) 

  Head Trauma (sufficient to affect mental status) 

  Penetrating Trauma  

  Neurologic symptoms or findings 

  Tingling in arms and hand  

  Neck stiffness  

  Difficulty in swallowing  

  Difficulty in speaking  

  Neck pain radiates to head. 

 

PATIENT PREPARATION:- 

 A cervical spine x-ray doesn’t require special preparation.   

 Ask the patient to remove all clothing and jewelry from the waist up and change into a hospital gown 

because buttons, zippers, clasps, or jewelry might interfere with the image.  

 

PATIENT POSITIONING:- 

■ Lateral projection of the cervical spine – 

☆For non Trauma cases, position the patient in a lateral position, either seated or standing, with the patients 

shoulder against a vertical Cassette holder.  

☆ Center the mid-coronal plane to the midline of the Cassette.  

☆Ask the patient to elevate the chin slightly (to prevent superimposition of the upper cervical spine by the 

mandible). 

☆ Ask the patient to relax and drop the shoulders down and forward as far as possible. 

☆ If requires a lateral projection with flexion and extension are performed. In flexion projection, ask the 

patient to depress the chin until it touches the chest or as far as patient tolerate.  

☆ For an extension view, ask the patient to raise the chin with the head tilted back as far as possible.  

☆ The central ray (CR) should be perpendicular to the Cassette and will be directed horizontally,C4 . 
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Fig.9 Cervical Lateral View 

 

 

TECHNICAL FACTORS:- 
 

● Image receptor (IR): 8×10 inch (18×24 cm) 

● kVp 70-80 

●mAs 25-30 

● Minimum SID of 60-72 inches (150-180 cm). 

 

VIEWS OF THE CERVICAL SPINE OF X-RAY:- 

 

■ A-P view 

■A-P open mouth view  

■ Natural lateral 

■ R&L oblique (anterior or posterior) 

■ Flexion lateral  

■ Extension lateral  

 

Optional cervical spine views:- 

 

■ Swimmer’s lateral (cervicothoracic spot) 

■ R&L pillar views  
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A-P PROJECTION:- 

☆ Patient- either erect or supine  

☆ Center the mid-sagittal plane of patients body to mid line of table.  

☆ Adjust the shoulders to lie in the transverse plane 

☆Extend the neck enough so that a line from lower edge of chin to the base of the occiput is perpendicular 

to the film. 

☆Central beam is directed towards C4 vertebrae (thyroid cartilage). 

☆ Tube tilt- 15 to 20 degrees cephalad.  

o Film size- 8×10 inch 

o kVP 60-80 

o mAs 18-30 

o Collimation – include the lower margin of mandible to the lung apex. 

Fig.10 Cervical AP Projection 

 

Lateral projection:- 

☆ Place the patient in a lateral position either seated or standing.  

☆ Adjust the body in a true lateral position, with the long axis of cervical vertebrae parallel with plane of 

film.  

☆ Elevate the chin slightly to prevent superimposition of mandible.  

☆ Central beam is directed towards C4 cervical segment.  
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☆ Ask the patient to look steadily at one spot on the wall to aid in maintaining the position of head. 

Fig.11 

Flexion &Extension lateral View:- 

☆ The patient is positioned as for the lateral basic, however erect positioning is more convenient. 

☆ In lateral flexion projection, ask the patient to flex the neck and to tuck the chin in towards the chest as far 

as possible.   

☆ In lateral extension projection, the patient is asked to extend the neck by raising the chin as far as 

possible.  

☆ The Cassette is centered to the mid-cervical region and may have to be placed transversely for the lateral 

in flexion, depending on the degree of movement and the Cassette size used.  

☆ directed the central ray horizontally towards the mid-cervical region (C4). 

Essential image characteristics:- 

☆ the final image should include the entire cervical vertebra, including the atlanto-occipital joints, the 

spinous processes and the soft tissues of the neck.  
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Flexion view 

 

Extension view 

Fig.12  

A-P Open mouth view (Odontoid view):- 

☆ The patient lies supine on the bucky table or, if erect positioning is preferred, sits or stands with the 

posterior aspect of the head and shoulders against the vertical bucky. 

☆ The Cassette is centered at the level of the mastoid process.  

 

Direction and centring of the x-ray beam:- 

 

☆ Direct the perpendicular central ray along the midline to the centre of the open mouth.  

 ☆ If the patient is unable to flex the neck and attain the position described above, then the beam must be 

angled, typically five to ten degrees cranially or caudally.  

☆ The Cassette position will have to be altered slightly to allow the image to be centred after beam 

angulation. 
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 Fig.13 

 Fig.14  

 

 Right &Left Oblique view (Anterior or posterior 

 

☆ The patient stands or sits with the posterior aspect their head and shoulders against the vertical bucky (or 

Cassette if no grid preferred). 

☆ The median sagittal plane of the trunk is rotated through 45 degrees for right and left sides in turn.  

☆  The head can be rotated so that the median sagittal plane of the head is parallel to the Cassette, thus 

avoiding superimposition of the mandible on the vertebra.  

☆ The beam is angled 15 degrees cranially from the horizontal and the central ray is directed to the middle 

of the neck on the side nearest the tube.  
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Fig.15 

Swimmer’s Lateral view:-  

 Cervical spine swimmer’s lateral view is a modified lateral projection of the cervical spine to 

visualize the C7/T1 junction.  

Patient position:-  

 The patient is supine or erect, depending on trauma or follow up.  

 The detector is placed running parallel to the long axis of the cervical spine. 

 The arm closest to the detector is placed above the patient’s head, resting on the head for support.  

 

  

 

 

 

 

 

 

 

 

 

Fig.16 SWIMMER’S VIEW 
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CASE:1 

PATIENT DETAILS:- 

AGE/SEX:- 32Y/F 

DATE:- 10-03-2022 

 

H/O: 
         NO H/O Trauma   

         Neck pain,  

         Shoulder pain 

         Tingling in both upper and lower limbs, 2years 

 

FINDINGS: Subgiottic trachel narrowing re-presenting steeple sign of croup.
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                                                         CASE:2 

  

 PATIENT DETAILS:-  

                                                     

AGE:33/Y SEX:F 

 

H/O: 

          NO H/O Trauma  

          Neck pain  

          Neck Stifness 

          Difficulty in neck movement 
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FINDINGS:- NORMAL 

                                                            CASE:3 

PATIENT DETAILS:- 

 

AGE:23/Y SEX:F 
 

 

H/O:- 

     No h/o trauma 

        Neck pain with shoulder 

             Neck tenderness 2 months 
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FINDINGS:- NORMAL                                                      

CASE:4 

PATIENT DETAILS:- 

 

AGE:20/Y SEX:F 

 

H/O:- 

         NO H/O TRAUMA 

         Neck pain  

         Difficulty in neck movement  

  

 

 

 

 

 

 

 

 

 

 

 

FINDINGS:- NORMAL 

 

                                                           CASE:5 

 

PATIENT DETAILS:- 

 

 

AGE:52/Y SEX:F 
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H/O:- 

          NO H/O TRAUMA 

          NECK PAIN  

          TENDERNESS 

 

 

 

 

 

 

 

 

 

 

 

 

FINDINGS:- Degenerative changes in the form of marginal osteophytes formation at 

multiple levels in cervical vertebrae level on x-ray neck. 

                                                             CASE:6 

 

PATIENT DETAILS:- 

 

 

AGE:55/Y SEX:F 

 

H/O:- 

           NO H/O Trauma 

           Pain in neck, tenderness 

           Pain in shoulder since 5 months  
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FINDINGS:- Cervical Spondylosis. 

                                                          CASE:7 

 

PATIENT DETAILS:- 

 

AGE:53/Y SEX:F 

 

H/O:- 

           NO H/O Trauma  

           Neck pain with stiffness 

           Tingling in shoulders 6 month                                                                                                                                                                       
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FINDINGS:- Anterior cervical syndesmophytes formation at C4-C5 level. 

CASE-8 

PATIENT DETAILS:- 

AGE: 55 SEX: M 

        H/o:- NO H/O Trauma 

         Neck pain 6 months                                                                                      
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FINDINGS:- Block vertebra at C5-C6 level. 

                                                  

CASE-9 

PATIENT DETAILS:- 

AGE: 27 SEX: M 

 

H/O:-  

          NO H/O TRAUMA 

          CERVICAL PAIN 3 MONTHS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FINDINGS:- NORMAL  

                                                                   CASE- 10 

 PATIENT DETAILS:- 

AGE: 45 SEX: M 

 

H/O:- 

        H/O TRAUMA 2 MONTHS 

        IMPLANTATION 2 Month 

        Tingling in shoulder 
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FINDINGS:- X-ray neck showing plate and screws fixation in C5-C6 vertebral level. 

 

CASE-11 

PATIENT DETAILS:- 

AGE: 52 SEX: F 

 

H/O:  

         No h/o trauma 

         Neck pain & Shoulder pain 6 month  

         Tingling in legs 
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FINDINGS: - Degenerative disc disease         

 

CASE-12 

PATIENTS DETAILS:-  

AGE: 73Y SEX: F 

 

H/O:-  

           No h/o trauma 

           Neck pain with shoulder 2 years  

           Difficulty in neck movement 

 

 

 

 

 

 

 

 

 

 

 

FINDINGS:- Cervical spondylosis , cervical myelopathy. 

 

CASE-13 

PATIENT DETAILS:- 

AGE: 42Y SEX: M 

 

H/O:-  

           

          No h/o trauma 

          Neck pain with back pain 

          Neck stiffness 
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FINDINGS:- Cervical Spondylosis 

CASE-14 

PATIENT DETAILS:-  

AGE:22Y SEX:F 

 

H/O:-  

         No h/o trauma  

         Neck pain 3 months 

         Rt. Shoulder pain  
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FINDINGS:- Normal 

 

                                                                CASE-15 

PATIENTS DETAILS:- 

AGE: 72Y SEX: M 

 

H/O:-  

         No h/o trauma  

         Cervical pain with shoulder & back pain  

         Tingling in shoulders & legs  

 

 

 

 

 

 

 

 

 

 

 

FINDINGS:- Cervical Radiculopathy 

 

                                                     DISCUSSION:- 

 X-ray is the primary and cheapest modality in the diagnostic radiology, where the x-

ray of cervical spine is used non-ionizing radiation to detect the diseases of neck and 

surrounding areas.  

 While doing x-ray of cervical spine we found the most of the patient were having the 

same symptoms like neck pain and neck stiffness & also have pain in the head, jaw, 

shoulders, arms, or legs, as well as numbness & weakness. 

 Other problems include impaired coordination or balance, difficulty breathing, or loss 

of bowel & bladder control.  

 While doing x-ray of cervical spine we found that eventually some disease like 

cervical spondylosis, cervical herniated disc, degenerative disc disease, cervical 

spinal stenosis, cervical myelopathy, cervical radiculopathy etc. 
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 Some patients have symptoms of cervical spine but not detect any cervical disease. 

 

                                                         ANALYSIS:- 

 While doing an x-ray of cervical spine we analyse that eventually different patient 

were having same symptoms but after study these x-ray they were having different 

types of disease.  

 I study on 50 cases of cervical spine, in which here I write about 15 cases of them. 

 Out of 15 cases 9 cases is about the age of approx 50-80 years old. 

  Out of 15 cases 4 cases is about the age of approx 25-50 years old. 

 Out of 15 cases 2 cases is about the age of below 25 years old. 

 

                                                           CONCLUSION:-                                         

 A thesis is showed several approaches for x-ray of cervical spine disease detection but results were 

not dependent on patient age, symptoms or location of the injuries.  
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