Chiari I Malformation
Imaging Case Report Form Specific Instructions
Measurement of position of cerebellar tonsils

1. *Lowest tonsillar position 	mm
2. *Position of right cerebellar tonsil	mm
3. *Position of left cerebellar tonsil	mm
[bookmark: Check1][bookmark: Check2][bookmark: Check3]4. †Shape of cerebellar tonsils	|_| rounded |_| pegged |_| intermediate

[bookmark: _GoBack]Syringomyelia Measurements

[bookmark: Check4][bookmark: Check5]5. **Syrinx present	|_| Yes |_| No
6. Length of hydrosyringomyelia	 (# of spinal segments)
7. Highest level of syrinx	spinal segment 
8. Lowest level of syrinx	spinal segment
9. Maximum transverse diameter of hydrosyringomyelia		mm
a. Greatest transverse diameter of the spinal cord	mm
b. Greatest transverse diameter of the thecal sac	mm

Posterior Cranial Fossa Measurements

10. †Soft tissue Clivo-axial Angle (CXA) (best measured on MRI)	 degrees
11. †Bone Clivo-axial Angle (CXA) (best measured on CT)	 degrees

12. pB-C2	 mm

13. †Basion-Axial Interval (BAI, Harris Measurement)	 mm
14. †BAI in flexion	 mm
15. † BAI in extension	 mm

16. †Basion-Dens Interval (BDI)	 mm
17. †BDI in flexion	 mm
18. † BDI in extension	 mm

19. Clivus Length	 mm
20. Supraoccipital Length	 mm
21. Foramen Magnum Diameter	 mm
22. Superior Posterior Fossa Length	 mm
23. Tentorial angle	 degrees

Spinal Anomalies

24. †Congenital Fusion of cervical vertebrae	|_| Yes |_| No

25. † Atlas assimilation	|_| Yes |_| No

26. †Presence of other craniocervical abnormalities	|_| Yes |_| No

27. †Tethered cord present	|_| Yes |_| No

28. †Spinal Dysraphism present?                                           |_| Yes |_| No
 (excluding spina bifida occulta)	

Other

29. † Incidental imaging findings:
30. †Hydrocephalus/Ventriculomegaly	|_| Yes |_| No
31. † Empty sella turcica present?                                        |_| Yes |_| No

Chiari I Malformation
Imaging
[Study Name/ID]
Site Name:
Subject ID:
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General Instructions
This form contains data elements that are collected to describe the imaging of the study population. 

Important note: Some data elements on this CRF are classified as Supplemental (should only be collected if the research team considers them appropriate for their study). The remaining elements are classified as indicated by asterisks below:

* Element is classified as Core
**Element is classified as Supplemental – Highly Recommended
† Element is classified as Exploratory



Specific Instructions
1. Tonsillar Position
Define foramen magnum using midline image. Draw line from basion to opisthion. Define basion the confluence of cortical bone (most inferior point) making up the anterior foramen magnum. Define opisthion as the confluence of cortical bone (most inferior) of the posterior aspect of the foramen magnum (Ventral most point). Measure tonsillar position perpendicular to that line. Tonsillar measurement may be taken parasagittally to assure the largest possible number is recorded. Record negative number for tonsil position above line. Based on T1 sagittal or coronal MRI. Recognizing the tonsils are not normally midline structures we define tonsillar position by a midline or near-midline image because they are displaced.

Figure 1 Tonsillar Position[image: G5%20-%20Imaging/morphometric%20_images/tonsillar%20position.png]

2. 

2. Right tonsil position
Define foramen magnum using midline image. Draw line from basion to opisthion (see #1).
Measure tonsillar position perpendicular to that line parasagittally through the tip of the right tonsil. Tonsillar measurement should be taken to assure the largest possible number is recorded. Record negative number for tonsil position above line. Based on T1 sagittal or coronal MRI. (See above.)

3. Left tonsil position
Define foramen magnum using midline image. Draw line from basion to opisthion (see #1).
Measure tonsillar position perpendicular to that line parasagittally through the tip of the left tonsil. Tonsillar measurement should be taken to assure the largest possible number is recorded. Record negative number for tonsil position above line. Based on T1 sagittal or coronal MRI. (See above.)

4. Shape of tonsils:
a. Rounded tonsils “__” Example:
Figure 2 Rounded tonsils
b. [image: ../Images/Examples%20for%20Imaging/Rounded%20tonsils.pdf]
c. Pegged tonsils: “__” Example:
Figure 3 Pegged tonsils
d. [image: ../Images/Examples%20for%20Imaging/Peg%20tonsils.jpg]
e. Intermediate tonsils: Some degree of peg shape, but not clearly pegged


5. Presence of syrinx?
Choose Yes/No: 'Yes' if fluid signal (CSF) is present within the spinal cord measuring greater than 3 mm in axial plane imaging

6. Length of hydrosyringomyelia
Length of syrinx as measured on sagittal MRI scan; reported in number of spinal segments (1 to 29). e.g. – a syrinx extending from C2 to T5 will measure 11 segments. Record 11.
[The minimal value of this field when fluid is present in the spinal cord (i.e. #5 is yes) is set to “1.” A “segment” is defined as equal to or greater than the half the height of the corpus of the adjoining vertebral bodies at the mid-sagittal plane. Example: hydrosyringomyelia extending from just caudal to the mid-point of the C3 vertebral body to just rostral to the mid-point of the C5 vertebral body would be assigned a value of “2.”]

7. Highest level of syrinx
Highest level of syrinx, reported in terms of most superior spinal segment along syrinx (e.g. C2)

8. Lowest level of syrinx
Lowest level of syrinx, reported in terms of most inferior spinal segment along syrinx (e.g T5)

9. Maximum transverse diameter of hydrosyringomyelia
Greatest transverse diameter of hydrosyringomyelia on T2-WI as measured on MRI in the axial plane (in mm). The measurement as related to the greatest width of syrinx on T1WI as measured on axial MRI.
a. Greatest transverse diameter of the spinal cord
b. Greatest transverse diameter of the thecal sac




10. Soft tissue CXA
Draw a line from the spheno-occipital synchondrosis (or mid-point of the clivus if not visible in the adult subject) to the posterior most point on the ventral dura posterior to the odontoid process (inferior half of the clivus). Draw another line from the posterior inferior aspect of C2 to the posterior-most point on the ventral dura. The angle between these lines is the soft tissue CXA. (Best measured on T2 sagittal midline MRI)

Figure 4 Soft tissue CXA
[image: G5%20-%20Imaging/morphometric%20_images/soft%20tissue%20CXA.png]



11. Bony CXA
Draw a line from the sphenooccipital synchondrosis to the basion (inferior half of the clivus). Draw another line from the posterior inferior aspect of C2 to the posterior-most point on the odontoid process. The angle between these lines is the bony CXA. (best measured on CT)

Figure 5 Bony CXA
[image: ../Images/Examples%20for%20Imaging/CXA%20Bone%20JNS_spine%2023_701-6.png]



12. pB-C2
Draw a line from the basion to the posterior inferior most point of C2. Measure the perpendicular distance from the posterior most point on the ventral dura posterior to the odontoid process to the first line (perpendicular). 

Figure 6 pB-C2
[image: G5%20-%20Imaging/morphometric%20_images/pB-C2.png]


Figure 7 pB-C2
[image: ../../../Desktop/Screen%20Shot%202015-12-02%20at%204.12.20%20PM.png]
Figure 8 pB-C2
[image: ../../../Desktop/Screen%20Shot%202015-12-02%20at%204.12.11%20PM.png]

Figure 9 Grabb-Oakes Measurement
[image: ../CSF%20CDE/Images/Examples%20for%20Imaging/pB-C2%20schematic%20(FH%20copyright).png]



13. Basion-Axial Interval (BAI)
Draw a line from the posterior inferior most point on C2 to the most posterior point of the odontoid process. Extend this line in a rostral direction. Measure the perpendicular distance from the basion to the line. (Best measured on bony imaging such as CT)

Figure 10 Basion Axial Interval
[image: G5%20-%20Imaging/morphometric%20_images/basion%20to%20posterior%20axial%20line.png]

14. BAI in flexion
Follow 13 with image obtained in flexion

15. BAI in Extension
Follow 13 with image obtained in extension

16. Basion-Dens Interval (BDI)
Distance from basion to tip of odontoid (best measured on bony imaging such as CT)

17. BDI in flexion
Follow 16 with image obtained in flexion

18. BDI in extension
Follow 16 with image obtained in extension

19. Clivus Length
Distance from dorsum sella to basion on midsagittal image.

Figure 11 Cilvus Length
[image: G5%20-%20Imaging/morphometric%20_images/clivus%20length.png]




20. Supraoccipital length
Distance from opisthion to the most anterior aspect of the internal occipital protuberance on midsagittal image.

Figure 12 Supraoccipital Length

[image: cid:EFD730DC-3BCD-424D-8254-729E473DCC61@chsys.org]


21. Foramen Magnum Diameter
Distance from basion to opisthion.

Figure 13 Foramen Magnum Diameter
[image: G5%20-%20Imaging/morphometric%20_images/foramen%20magnum%20width.png]




22. Superior Posterior Fossa Length
Distance from dorsum sella to internal occipital protuberance.

Figure 14 Superior Posterior Fossa Length
[image: G5%20-%20Imaging/morphometric%20_images/superior%20posterior%20fossa%20length.png]



23. Tentorial Angle
0-360°; Angle between line drawn along the tentorium with line drawn from the internal occipital protuberance to the opisthion.

Figure 15 Tentorial Angle
[image: G5%20-%20Imaging/morphometric%20_images/tentorium%20angle.png]
24. Congenital Fusion of cervical vertebrae
Choose Yes / No

25. Atlas Assimilation
Choose Yes / No

26. Presence of other craniocervical abnormalities
Choose Yes / No


27. Tethered cord present
Choose Yes / No

28. Spinal Dysraphism present (excluding spina bifida occulta)
Choose Yes / No

29. Incidental imaging findings
Free text (e.g., meniongioma, arachnoid cyst, tumor, stroke)

30. Hydrocephalus/Ventriculomegaly
Choose Yes / No

31. Empty Sella turcica present?
Choose Yes / No

Pituitary height:
I: normal appearance—the superior aspect of the pituitary gland was either convex or flat
II: mild (loss of pituitary height h > 2/3 of the sella height H
III: moderate (1/3 H < h < 2/3 H)
IV: severe (h< 1/3 H) 
V: empty sella if the sella turcica was enlarged and no pituitary parenchyma was observable
(where h denotes the pituitary height and H denotes the height of the sella turcica.
Define h as the minimal pituitary height in the mid-sagittal plane
Define H as either the maximal depth of the sella turcica in the mid-sagittal plane as measured to the tuberculum sellae OR to the limbus sphenoidale- the latter may be favored due to ease of identification)

Pituitary dorsal contour:
Convex, Flat, Concave (as viewed from above)
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Grabb-Oakes measurement: the perpendicular distance (*) from the BpC2 line (Basion to posterior inferior C2 body) to the dura. A value
greater than or equal to 9 mm indicates ventral brainstem compression
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