Radiographic
Techniques

Lec 6 Cervical
vertebrae

BY AHMED
JASEM ABASS

SC of Medical
\\ N




Vertebral levels

~ The photographs below and Fig.
6.3 illustrate the surface markings
of the vertebral levels, which are
useful in radiographic positioning.
The relativepositions  may vary
according to the patient’s build
and posture 6.3 Jsally sl jeall
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~ Useful landmarks (Fig. 6.2)

© The easily palpated tip of the mastoid process indicates the level of C1. ¢
S S Ao 4 Ladd) 3) gal) Adas (pa A gy 3 3all i plall

~ The spinous process of C7 produces a visible protuberance on the
posterior aspect of the inferior part of the neck. Below this, the spinous
process of the thoracic spine can be palpated. = Lisa Is s @i A 5 Lall dxland) [
L odall g Bl 3 gandl Al Alaad) (9 O S 3 Jiad B A8 ) Cra Al ¢ 3ad) (e ALY cailad)

~ The inferior angle of the scapula indicates the level of T7 when the arms are
placed by the side..cilal) cuilay dalul) i g aly e s gia ) sady (e (A Ayl [

7 The sternal notch lies at the junction between T2 and T3..0m abl& L& ey juail) ¢ sadd)

© T4 is indicated by the sternal angle with T9 corresponding to the xiphisternal
joint, although the size of this structure is variable. z= =il 45 L) Léal)

e 08 138 aaa ) ca pM) le cuaiall ALlhal

" The lower costal margin indicates L3 and is located easily.
This is a very useful aid to positioning in spinal radiography. Jskadl) & J8Y) Ghalgd) jady
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~ Aline joining the most superior parts of the iliac crests indicates the level of

L4, whilst the tubercle of the iliac crest discloses the location of L5.%3 ©

~ The anterior and posterior iliac spines lie at the level of the il s aled) s 881 3 ganl) |
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Cervical vertebrae

1 Basic projections

| Many centres perform an antero-posterior (AP) and a lateral
projection, with the addition of a further AP image to
demonstrate the C1/2 region if the patient has a history of
trauma. CR, 18 x 24 cm image receptor size cassettes are
employed routinely, but 24 x 30 cm cassettes are often used
in difficult cases. ¢ 3) ise dla) pa bliu) o) als 380 jall (o nal) a8
axa CundS Al a 24 x 18 ¢ Aadall (pa i dgal (o el (S 1Y) ddlaial) ey
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Lateral erect (Basic) (Figs 6.4a-6.4c¢)
Position of patient and image receptor

1

The patient stands or sits with either shoulder against the CR cassette or
vertical Bucky..gasal) (S o) Comlsl) s i3S pa gudag gl G sall iy [

The median sagittal plane should be adjusted such that it is parallel with the
image receptor..s,sall @iliiue pa (g5 98 Cung Jas gl) cage B yila Jasda aag [

The head should be adjusted such that the angle of the mandible is not
superimposed over the upper anterior cervical vertebra or the occipital bone
does not obscure the posterior arch of the atlas. w22 i ¥ Guay (ul ) s a1
Lol ALY (gl aaan Y AR alie gl Liadl ala¥) aa ) i 588 o i) il Ay )

To aid immobilisation, the patient should stand with the feet slightly apart
and with the shoulder resting against the cassette stand. «a «lasbual) daslual |
sl Jala s g e oA (RIS aa AT G puay g DB (aadl) aa i sal) iy

In order to demonstrate the lower cervical vertebra, the shoulders should be
depressed, as shown in the photograph. <Lasy) caas i) as 1) ie ) j88 L) Jal e
Sogall 2 e b LaS (piicl)

This can be achieved by asking the patient to relax their shoulders
downwards. The process can be aided by asking the patient to hold a
weight in each hand (if they are capable). (=<l llas D (e clld guaas (Say
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Direction and location of the X-ray
beam

1

The collimated horizontal beam is centred over a point vertically below the
mastoid process at the level of the prominence of the thyroid cartilage. ~% |
Al Bl gyl J g s s Ao slddd ddee Jau) gagas dali o B g gial) 4.88Y) da jad) Jasu gl
Fig. 6.4a Positioning of erect patient for cervical lateral projection gése wasi
pa ) Gie (lad) bliudl qualiia (2

Essential image characteristics

The whole of the cervical spine should be included, from the atlanto-occipital

joints to the top of the first thoracic vertebra. ¢« «ls 38 dsaal) Gpadd oy 1
(A8 A aall 5 Al e ) Jualdall

The mandible or occipital bone does not obscure any part of
the upper vertebra..issiall 5 38 e g da o coany Y AR gl dd) Gl akad)
Soft tissues of the neck should be included.iaci ciay 48 1) fa 553 1) Ao o) 1,

The contrast should produce densities sufficient to demonstrate soft tissue
and bony detail..dzaliall Jualisl) g5 53 1) dadl) ey 488 A80SY) 7| e iy ¢ g




| Essential image characteristics

|« The whole of the cervical spine should be included, fromthe atlanto-
occipitalim s s 88 3 gaad) el caan |

_ joints to the top of the first thoracic vertebra..iovall Ag¥) 5 880 (e (g slall ¢ 3ad) ) Jealial)
|« The mandible or occipital bone does not obscure any part
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~ Soft tissues of the neck should be included..leiast coas 4.8 1) a5 63 1) A o) [

| The contrast should produce densities sufficient todemonstrate

soft tissue and bony detail sy 4dls LU (e padl) @m0 o cay
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7 Common faults and solutionsas_sidall Jglal) g sUady) ]

~ . Failure to demonstrate C7/T1: if the patient cannot depress the shoulders,
even when holding weights, then a swimmers’ projection should be
considered _Bill cad () gl s1oa) aie da (il il agdiiun Y Gy pall S 13 palatl g [
Crabud) bl 2,
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Fig. 6.4 Positioning of erect patient for cervical lateral projection
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Lateral supine (Figs 6.6a, 6.6b)

_ For trauma cases, the patient’s condition usually requires theexamination to
beyasill (i sal) e llati La sale dadial) Al ]

| performed on a trolley. The lateral cervical spine projection istaken first,
without moving the patient. The resulting radiographic image must be
examined by a medical officer toestablish whether the patient s neck can be

moved for other projections. ¥l ilall Liall 5 38l 3 gand) Blia) 4] 24 4y e e Lns
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1 Position of patient and image receptor

_ The patient will normally arrive in the supine positioni s .2 sile (ol Juay Cige |,

O It is vitally important for the patient to depress the shoulders &) e sall el agall (e [
L) (8,

_ A CR cassette can be either supported vertically or placed inthe erect
cassette holder. aiie ConlS Jals 8 Canin g o Lo gae L) CoilS ey S |
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Fig. 6.6c Lataral aupine projection showing fracture delocation of C/CA.

Fig. 6.6a Patient postioning on trolley using 3 vertical detactor system
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Antero-posterior - first and second cervical vertebrae
(open mouth)(Fig. 6.7a) Position of patient and image
receptor

| The patient lies supine on the Bucky table or, if erect positioning is preferred,
sits or stands with the posterioraspect of the head and shoulders against the
vertical Bucky detector system. Juai; cuaiia gy oS 1) ¢ o) Adgllall o Lhaa (s jal) (aSy
w\j\m\ﬁl\a%muﬂ\\gw\j\wuﬂﬂ\um\@m.a\g\d‘am\g\

| The medial sagittal plane is adjusted to coincide with the midline of the
image receptor, such that it is at right-anglesto the image receptor.s_ils lus 2t
Bugral) il Aplaagl) L 930 (B 95 Eung ) gual) Dl iual Jac gl) Jod aa el A an g Apages

| The neck is extended, if possible, such that a line joining the tip of the
mastoid process and the inferior border of theupper incisors is at right-
angles to the cassette. This will superimpose the upper incisors and the
occipital bone, thus allowing clear visualisation of the area of interest. s &
‘;)W\uuﬁuﬁuﬂ\@mﬂ ) agaadls slddl dgdes iph ) Uad adali Guay oSl O Ao )
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_ The receptor is centred at the level of the mastoid process. - If the front
teeth are superimposed over the area of interest, then the image should be
repeated with the chin raised (Fig. 6.8a). ¢ .sLidll Alee o giua o cOliia gl ah
6.8 JSal) ol Al A aa Bogall ISE aad aldiaY) dABhia e dlaY) Ul cua pd 1)A),
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Antero-posterior - third to seventh
cervical vertebrae (Basic)(Figs 6.9a-6.9¢)

| Position of patient and image receptor

| 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 detector system lixs uéaﬂ‘&—a% O
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| The median sagittal plane is adjusted to be at right-angles to the
image receptor and to coincide with the midline of the table or
Bucky. ¢l g 8 geall cdlfinna ) caal) Ll g3 8 (1S3l Adns glal) ddasua ) 3 yildal) Jasada oy [
(S92 o) Jgaall o gl bad aa

1 The neck is extended (if the patient’s condition will allow) so that
the lower part of the jaw is cleared from the uppercervical vertebra.'
wj‘sﬁ\y&\wg&m g o) e aly Guny (e Gl yall Ula ciils 13f) 4.8 4&4.4:"5&:
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Antero-posterior - third to seventh
cervical vertebrae (Basic)(Figs 6.9a-6.9¢)

[ Direction and location of the X-ray beam

| The collimated beam is directed with a 5-15° cranial angulation, such that
the inferior border of the symphysis menti is superimposed over the occipital
bone. (wliaw e Ga (Al 068 Euay © 15 N 5 e (A S gjsiadl plad daag ol [
| The beam is centred in the midline towards a point just belowthe prominence

of the thyroid cartilage through the fifthcervical vertebra. )
sowadl aa )l gie 588 A pe A8l Bl g pdarll jgu cad Akl gad haagll bd A dajall hawgi Al [

| Fig. 6.9a Patient positioning for antero-posterior 3rd to 7th cervical vertebrae.
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Fig. 6.9b Correctly positioned patient
and x-ray tube.

Fig. 6.9c Annotated AP cervical spine radiograph.
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