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CONGENITAL ANOMALIES AND NORMAL VARIANTS

1ST SLIDE TEST (X-RAY DIAGNOSTICS)

1. AGENESIS OF C1 POSTERIOR ARCH

· On lateral cervical view C1 looks like the head of a hammer.  Anterior tubercle is enlarged due to stress hypertrophy and the posterior arch is thin.  You can tell there is agenesis at the posterior arch b/c there is no SLL.  On APOM view, you won’t see post. arch superimposed on C2 body.  You’ll only see a vertical black density where it should be.

2. WEDGE-SHAPED ADI SPACE

· Lateral cervical view shows a wedged-shaped ADI space.  Normally, the ADI space is symmetrical along the posterior margin of anterior tubercle and dens.  In this case there is a larger distance at superior portion of ADI and a more narrow distance at inferior ADI.  This view also showed C1 more anterior than normal and this was noted by anterior shift of SLL.  This type of anomaly is seen in Down’s Syndrome (20% of cases have missing transverse ligament that then allows C1 to translate anterior and manifest in this fashion)

· Flexion/Extension views would be warranted in this case to rule out instability.

3. POSTERIOR PONTICUS 

· (ARCUATE FORAMEN…KIMMERLY ANOMALY…POSTICUS PONTICUS)

· Seen on lateral cervical view, the ligament from lateral mass of C1 to posterior tubercle has ossified.  This is a type of Physiological Calcification
· Main concern w/ this normal variant involves the vertebral artery and vascular insufficiency.  Could look at MRA to rule out any contraindications and it would be smart to include George’s test into our exam.  

· 15% of population presents w/ PP and only 10% of these people have vascular symptoms.

THE NEXT FEW ITEMS FALL UNDER THE CATEGORY OF “FAILURE OF SEGMENTATION” 

This is an embryological failure of sclerotome segmentation and separation 1ST described by Mcallister in 1893.

1. ANOMOLOUS FORAMEN (CO/C1)

· This can be seen best in flexion/extension views.  We see Craniovertebral Synostosis, which is blocked vertebra or fusion of C1 w/ occiput.  The result is a foramen or space b/w inferior occiput and posterior arch of C1.

· This is also called Occipitalization.  There is an increased load on the transverse ligament and there is a loss of flexion, extension and rotation at C0 and C1.  There is also an increased ADI upon flexion/extension.

2. UNUNITED GROWTH CENTER

· Lateral cervical view shows concern at posterior elements of C2.  SLL is intact but the laminae of C2 didn’t form all the way together and join to make the SP.  Basically, one lamina formed completely while the other one did not.  The reason it appears like a fracture is b/c we are looking at the cortical margin of the fully developed lamina.  A fracture does not display a cortical margin.

3. OS ODONTOIDIUM

· On lateral cervical view we see the ununited growth center at the base of the dens and it looks again like a long-standing fracture w/ cortical margins.  We see a short posterior arch and the dens is hard to recognize b/c it has translated anterior.  On APOM view, we see lateral masses of C1 and body of C2 but no dens in the middle!

· Must establish if this is stable or unstable (in reference to cord).  If the transverse ligament is intact, we will see a normal ADI space and that would indicate a fairly stable condition.  Patient may present w/ headaches at base of head due to sub-occipital muscle tension.  VBAI is also a concern.

· This looks like the dens is separated from C2 body and is free to move around but the ligamentous attachments prevent it from doing so.

· Unstable os odontoidium is seen as more than 3 mm translation b/w C1 and C2 posterior elements.

4. WASP WAIST APPEARANCE

· This is a congenital blocked vertebra characterized by a narrowing of the middle portion of the block.  When the posterior and anterior elements fuse, you can suggest it as being congenital.  

· The A( P view we saw had a rudimentary disc.  With these anomalies, always do flexion and extension views for stability.  

**FOR ALL BLOCKED VERTEBRAE…

1. Look for wasp waist

2. Look for rudimentary discs and joint scars

3. Look for anomalous IVF’s

4. Look at flexion/extension views and ADI space if in upper cervicals

5. Look to adjacent discs for DJD

**SCARRING IS A GREAT INDICATOR IN DETERMINING A BLOCKED VERTEBRA AS BEING CAUSED FROM SURGERY/TRAUMA.  A CONGENITAL BLOCKED VERTEBRA WILL NOT SHOW ANY SCARRING**

NOW WE RETURN TO NORMAL VARIANTS AND CONGENITAL ANOMALIES

1. HYPOPLASIA OF POSTERIOR ARCH

· Lateral cervical view shows the ADI space as normal w/ anterior tubercle snug up against dens.  The only problem is the short posterior arch.  The SLL is also interrupted.

· Basically, the posterior arch is hypoplastic or underdeveloped.

2. CERVICAL DIGIT (CERVICAL RIB)

· APLC view shows a protrusion of C7 TP that looks like a finger that is making an accessory joint above the 1ST rib. 

· Cervical ribs used to be correlated w/ TOS but not anymore.  Surgery to remove them caused more problems than when it was left in place.

3. HYPERTROPHIC TRANSVERSE PROCESS

· APLC view again of C7.  This anomaly looks similar to a cervical rib but does not form an accessory joint.  It is just an enlarged TP.

4. UNUNITED GROWTH CENTER OF T1 TP

· APLC view shows a chunk of TP off of 1ST rib.  It has cortical margins so it isn’t a fracture.  TP just looks like a piece was broken off and is floating out above 1ST rib.

5. SPRENGLE’S DEFORMITY

· Lateral cervical view shows elevated scapula.  It has actually not descended properly and this is usually due to an embryonic mishap.

6. RHOMBOID FOSSA

· APLC view shows bilateral clavicular anomaly along the sternal end of each clavicle.  There is no clinical significance w/ this variant.  

7. HEMIVERTEBRA 

· A( P thoracic view shows a vertebra w/ one side wider than the other side along w/ a large pedicle on wide side and a small pedicle on narrow side.

· These lead to lateral curvatures in spine

8. BUTTERFLY VERTEBRA

· Growth centers of superior and inferior endplates didn’t mature and this resulted in a small S( I dimension of vertebra in the middle of its body.

· Looks similar to a bow tie.

9. INTRA-THORACIC RIB

· Lateral chest view shows white mass penetrating thorax perpendicular to the lung field.  It doesn’t arc around thorax like a normal rib but runs almost vertical.  Could have airway obstruction and other visceral problems.

10. CONJOINED RIB HEADS

· A( P view of thoracic spine shows a mass of bone lateral to spine where normally 2 rib heads would be.  The heads have joined to make one big rib head w/ 2 ribs branching off.

11. SPINA BIFIDA OCCULTA

· Spinous process never formed.  Would feel strange on palpation and is usually clinically insignificant.  Just a gap where SP should be.

12. OSTEOPHYTE

· Lateral lumbar view shows a beak-like projection off of the anterior/inferior portion of a vertebral body.  This projection decreases the anterior disc space of adjacent vertebra and could become a limbus bones if it broke away from vertebral body.  Some think that these osteophytes are precursors to a blocked vertebra.

13. LORDOTIC THORACIC CURVE

· AKA straight back syndrome.  This can lead to cardiac and pulmonary insufficiencies due to decreased A( P thoracic diameter.  Measure from posterior sternal tip to anterior body of T8…if less than 10 cm possibility of problems is more likely.

14. CUPID’S BOW

· We saw an A( P view of lumbars and saw the characteristic biconcave endplates of cupid’s bow vertebrae.  

· AKA notocordal inconsistency

· CT image (superior view) we see cortical margins of the vertebra and 2 dense (dark) circles in the middle of vertebral body.  The circles are holes where NP pressed into the endplate thus creating the biconcave discs in the endplates.

15. COSTOCHONDRAL CALCIFICATION

· Another example of physiological calcification.  We saw A( P thoracic view w/ bright white bursts along the ribs in the lung tissue.  There is no increase in serum calcium and no change in the tissue function.

16. PECTUS EXCAVATUM

· P( A chest film we don’t see the right heart shadow and the posterior ribs are highly arched which isn’t normal.  Lateral chest film shows decreased thoracic cage diameter (sternum to T8).

· Characteristics of this variant include decreased A( P diameter and decreased kyphosis.

· This can lead to pathological murmurs and abnormal CV and respiratory function.

17. WINKING OWL SIGN

· CT image (superior view) shows a very dense pedicle on one side along w/ a normal facet but the other side shows no pedicle and a displaced and smaller facet.

· Plain film (A( P) would look like a large bright white pedicle w/ a ring around it and the other pedicle is shrunken down and looks like it is winking.

· When you see this variant you must think Lytic Metastasis.  This hypoplastic pedicle is often times destroyed by metastatic cancers.  In the view we saw, the cause of missing pedicle was not due to cancer b/c the opposite pedicle is bright white and thick.  This took time to lay down more bone and during which time, cancer would have destroyed it as well.  This variant has been around in this person for quite a while.

· ***Most common cause of missing pedicle is Lytic Metastasis***

18. UNDERDEVELOPMENT OF THE PARS

· See the pars really well on oblique view.  In this view we see the neck of Scotty Dog being long and narrow.  This could be unstable due to inability to take normal stress on this thin bone.

19. ANTERIOR LISTHESIS (SPONDYLO)

· We all know what this looks like.  Dr. Kuhn believes that Meyerding Grading Scale is antiquated and leaves room for error.  He prefers Ullman’s line and % method instead.

· Used to do flex/ext stress views for stability but now these are not recommended due to increased incidence of false negatives.

· Compression/Distraction stress views are now the norm for stability of spondylos.

· Etiology of Spondylo…

· Subluxation, trauma, DJD, elongated pars, repetitive extension loads, stress fractures…

· STRESS FRACTURES ARE #1 CAUSE OF SPONDYLOS

· #2 IS DJD OF FACETS…#3 IS ACUTE TRAUMA

· CONGENITAL PARS DEFECTS ARE RARELY, IF EVER, SEEN

20. PHYSIOLOGICAL CALCIFICATION OF ILIOLUMBAR LIGAMENT

· L5 TP’s extend to iliac crests.  These are just cartilaginous elongations of TP’s
21. SCRAMBLED SPINE

· This is another name for a structural scoliosis caused by multiple hemivertebrae.  Adjustments and surgery will not improve this curve.

22. LUMBARIZATION OR SACRALIZATION

· Depending on how you look at it, one could say L5 is becoming part of sacrum or sacrum is losing a segment as a lumbar.

· Different Types…(Lowest Lumbar)

· TYPE 1A – single TP and a normal disc

· TYPE 1B – 2 TP’s and a normal disc

· TYPE 2A – increased rate (80%) of disc herniation and a single accessory joint

                           (lowest lumbar TP makes an accessory joint w/ sacral ala)

· TYPE 2B – 40% rate of disc herniation and a pair of accessory joints

· TYPE 3A – one sided bone bar (partial sacralization) w/ no incidence of HNP

· TYPE 3B – B/L bone bars and no incidence of HNP (TP’s fuse w/ each ala)

· TYPE 4 – bone bar on one side and accessory joint on opposite side

                                                            (accessory joint has no motion ( ankylosis ( fusion)

· Average incidence of HNP (herniated nucleus pulposis) in the public w/ type 1A&B

· Clinically significant HNP is seen in type 2 A&B.  Type 2A is most common one.

· 0% incidence of HNP in types 3 A&B and type 4

23. ELONGATED S2 TUBERCLE

· Lateral lumbosacral view shows elongated S2 tubercle abutting against L5 SP in extension.

· Any disc space narrowing such as in dehydration will lead to contact of the L5 SP and S2 elongation.

24. KNIFE CLASP

· Posterior elements of sacrum didn’t form and it looks similar to spina bifida.  With knife clasp you won’t see any of the tubercles and sometimes even the sacral foraminae.  It looks like a vertical black density.

25. SACRAL AGENESIS

· Just like the name implies, there is no sacrum or just a small remnant of one.  L5 fuses to ilia and you see a major increase in lumbar lordosis.

26. CONGENITAL HYPOPLASIA OF BOTH ACETABULA

· A( P lumbopelvic view shows prominent femur heads w/ DJD in both acetabula.  They didn’t form correctly or deep enough to allow FH to fit inside properly.  We see thick sclerotic hypertrophy of the acetabula (bright white circles around FH).

27. PSEUDOTUMOR OF PELVIS

· A( P view of pelvis shows gray circular bumps bilaterally on both inferior rami of each ischium (just below and medial to obturator foramen).  These are nothing more than growth centers for both rami.  Besides, this presentation is symmetrical and bilateral…cancer does not form in these manners (cancer is never symmetrical and can occur anywhere).

28. PSEUDOTUMOR OF HUMERUS

· A( P view of shoulder shows a grayish zone of lucency (called an Enthesis) on the humeral head at the point of insertion of the rotator cuff muscles.  This border of this grayish zone is not well demarcated and this caused concern for cancer.  Turns out, the reason for the hazy and jagged border is the interdigitations of the Sharpey’s Fibers adhering into the humeral head.

· To differentiate b/w anomaly and tumor, this doc repositioned the patient at another angle and the view did not show the grayish zone (Enthesis).  If it was cancer, no matter what angle you looked at it, you would still see it.

29. SUPRA-CONDYLAR PROCESS

· This was nothing more than a bony projection off of the humerus.  The main thing to be concerned about is the direction in which the process is pointing.  

· If pointing toward elbow joint = supra-condylar process (bony)

· If pointing away from elbow joint = osteochondroma (bone and cartilage)

· Osteochondroma is a primary benign growth of bone and cartilage.  Can be found on all long bones.

30. FACET TROPISM

· View of lumbosacral junction shows abnormal looking sacral facet.  Normal sacral facets are oriented coronally but in this view we see one oriented sagitally.  

· WE CANNOT SEE FACET TROPISM ON PLAIN FILM!!!!!

· The reason why we can’t see it on plain film is b/c facets are 3D objects and film is 2D.  This film was taken at just the correct angle to get the convex side of the facet and that was why it appeared vertical or sagittally oriented.  

· Must use CT imaging to see true facet tropism.  

31. LORDOTIC SACRUM

· Here we saw a lateral lumbar film w/ sacrum having a reversed curve.

· Normal sacrum has b/w 4-6 segments…Normal coccyx also has b/w 4-6 segments.

32. CONGENITAL HYPOPLASIA

· A( P pelvis view showed a greatly underdeveloped ilium, ischium and pubis.  This caused a secondary underdevelopment of the acetabulum on that side as well.  Result…coxa vara of that femur.

· Coxa Vara in young children (before skeletal maturity) is normal b/c they aren’t weight bearing yet.  Weight bearing puts added stress into acetabula and pelvis and that’s when we see beginning of coxa valga.

· Normal femoral neck angle = 120 – 130 degrees

· Coxa Vara = < 120      Coxa Valga = > 130

33. EXTRACAPSULAR ACCESSORY OSSICLE

· AKA Fabella

· Oblique knee view showed us a dark circle on one of the femoral condyles.  It was actually an osteochondral fragment found outside the joint capsule and in the lateral head of the gastroc.   If found inside the joint capsule, it could be the cause of occasional knee locking.

34. HYPOPLASTIC PATELLA

· A( P view of knee shows us normal femur and condyles along w/ normal tibia and fibula.

· The patella was a little smaller than normal and we could tell this b/c of the extra space around it and the condyles.

35. POLYDACTYLY

· Saw views of a hand and foot w/ extra digits.  On the hand we saw a bifurcated thumb and on the foot we saw an extra 5th metatarsal jutting out laterally (pt. would probably have a callus formation on that side and find it hard to find comfortable shoes)

36. ROCKER BOTTOM FOOT

· Normal foot presents w/ some amount of arch in it but in this case, the foot appears like the rocker part of a rocking chair (reversal of plantar contour).

· This is usually B/L and often seen w/ small talus and agenesis of navicular bone.

37. BIPARTATE SESAMOID

· Saw an S( I view of foot and saw one sesamoid bump on lateral aspect of distal 1st metatarsal and 2 bumps in the middle of distal 1st metatarsal.  

· Normally we should see 2 sesamoid bumps at distal end of 1st metatarsal.  In this case, one of the sesamoids was bipartate or divided/separated.  This can manifest a 2 bipartate sesamoids too.

38. SYNOSTOSIS

· Here we saw another view of the foot.  In this case, the 4th metatarsal fused w/ adjacent tarsals (cuboid and navicular) creating the characteristic bone bar.

· Synostosis is term given to joints that fuse together.

39. CALCIFIC TENDONITIS

· Lateral foot view (looking at medial side) shows a grayish bump along underside of foot b/w 1st cuneiform and calcaneous.

· This is just a tendon that has calcified due to a past trauma and repetitive injury to it.  The damaged tissue allows Ca++ to precipitate out and lay down layers on this damaged tendon.  This will always palpate as being tender.

· If not tender and there were no past traumas or repeated injuries, then it is called Os Peroneia.

40. SPRENGLE’S DEFORMITY

· This is an embryonic issue of one (or both) scapulae not descending properly.  In these cases, the levator scapulae muscles are problematic and you’ll see a high clavicle on the side of the undescended scapula.  In the view we saw, we had an undescended scapula and a bone bar along the TP’s of lower cervicals that we called an Omovertebral Bone.

41. ACCESSORY GROWTH CENTER AT A/C JOINT

· Here we saw an A( P view of shoulder and noted a bony fragment at the A/C joint.

42. MADELUNG DEFORMITY

· A( P view of hand shows v-shaped carpal region b/w radius and ulna

43. BAYONET WRIST

· In a lateral view of wrist, we should see radius and ulna superimposing upon each other.  In this case, the radius and ulna didn’t and it looked like a rifle w/ a bayonet attached on top.  This is usually seen bilaterally.

44. ULNA MINUS

· A( P view of wrist we should be able to draw a continuous line along distal radius and ulna making a bowl-like line.  In this case the ulna was lower than the radius so the line was not a smooth continuous one.

· Always name the bone that is lower.  If radius was lower than ulna it would be Radius Minus.

· Would alert the patient that the wrist is less stable than normal and that they should take caution in certain activities that exert a lot of force into wrist.

45. SYNOSTOSIS OF THE HAND

· A( P view of hand shows 3RD phalynx w/ a bone bar in the place of the PIP joint.  Just another bone bar through a joint.  This guy would give you the finger when making a fist and not mean to b/c he can’t flex this finger (no joint).

46. NUCLEAR MIGRATION

· Lateral lumbar film shows NP shift anteriorly and upwards into the endplate.  Called a Schmorl’s Node.  This NP has broken through the annular fibers and caused part of the vertebra to break off.  This is called a Limbus Bone

47. AGENESIS OF POSTERIOR ELEMENTS OF SACRUM

· A( P lumbopelvic view shows no visible sacral tubercles along w/ an elongated L5 SP.  Looks like a deep dark V through the center of sacrum where tubercles should be.  Will have pain in extension.

48. HEMISPHERICAL SPONDYLO

· Lateral lumbar view shows L5 resting directly on sacral base (no disc) w/ anterior slippage.  If you look at the posterior inferior margins of L5 you’ll see a cortical margin in the shape of a sphere along L5 and sacral base.  

49. BILATERAL OVERHANG SIGN

· APOM view shows C1 lateral masses hanging out laterally over C2 body.  This is due to C1 developing larger and faster than C2.  No problem.

THAT’S IT FOR THE NORMAL VARIANTS.  NOW FOR SOME LAST MINUTE REMINDERS

ABC’s of film reading…

A – anatomy?   B – bones?   C – cartilage?   S – soft tissues?

When concerned w/ a spondylo…

· Do compression/distraction stress views (not flex/ext).  These stress tests let you know how stable/unstable spondylo is and how much LBP the patient may experience.

· Educate patient on keeping weight down, teach them specific strengthening exercises for the soft tissues holding the spondylo in place and make them aware of activities that could exacerbate the problem.

· In serious cases, a bone graft or stabilization surgery is in order to improve the quality of life. 

--STEVE’S NOTES--

BEST DAMN NOTES AROUND


