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Morphologic Feasibility of Pedicle Screw Insertion in Korean
Myun-Whan Ahn, M.D., Jae-Hyeung Han, M.D., Ja-Woong Koo, M.D.,
Sung-Min Chung, M.D., and Jae-Ho Cho, M.D.

Department of Orthopaedic Surgery, Yeungnam University Hospital, Daegu, Korea

Purpose: This study examined the morphological characteristics of the thoracic and lumbar verte-
brae of normal Koreans and the factors causing breakage of the pedicular wall by measuring the
thoracolumbar vertebrae relative to the pedicle screw insertion.

Materials and Methods: The effect of the pedicle screw shape on the pedicle wall integrity of
56 normal Koreans was examined by performing a computer simulation of the inserting pedicle
screws into the pedicle wall by superimposing the graphical images of the screws onto the CT scan
images.

Results: Because the inner pedicle diameters of the most thoracic vertebrae from T4 to T10 were
<5 mm, most pedicles of the thoracic vertebrae were expected to be broken after inserting the
5 mm-diameter cylindrical screws. The pedicles of the thoracic and lumbar vertebrae were classified
into 6 groups by performing the cluster analysis using morphometric parameters. Group 1 was
labeled "relatively narrow". Group 2 "moderate”. Group 3 "wide and angular". Group 4 "severly
narrow and short", Group 5 "long", and group 6 ‘"relatively wide and angular". The simulation
showed the pedicles of groups 1 and 4 to be too narrow for the 5 mm-diameter cylindrical screws
to preserve the pedicular wall integrity.

Conclusion: The pedicles of the vertebra of Koreans are similar in size to those of Caucasians.
Personal morphological characteristics of the pedicles as well as their sizes and levels of the

vertebrae are believed to be the significant factors that can cause the breakage of the pedicular
wall.

Key Words: Thoracolumbar spine, Morphology of pedicle, Pedicle screw
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Fig. 1. Distribution of the slices of the axial CAT images.
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Fig. 5. Morphologic characteristics of each cluster. Group | was characterized by the severe narrowing of the inner and outer pedicular
diameters and the short pedicular length. Group Il was characterized by the narrow pedicular canal. However, the pedicular length and
insertion angle had increased. The pedicular canal and insertion angle had increased the most in Group lll. Group IV was characterized
by it's the largest decrease in the pedicular canal and length. The pedicular length had increased the most in Group V. Its pedicular
canal was relatively wide. In Group VI, the pedicular canal was wide and its length and insertion angle had increased compared with
those of the other groups.

Table 1. Characteristic Status of the Pedicle

Group

| Il Il I\ v Vi
Inner diameter (mm) 3.8 4.7 12.3 2.8 6.6 9.7
Outer diameter (mm) 6.6 77 16.3 5.7 9.7 134
Chord depth (mm) 41.7 48.1 475 36.0 53.1 50.0
Distance to isthmus (mm) 135 155 16.9 13.2 19.6 16.5
Insertion angle (°) 5.7 6.8 14.8 5.0 7.3 11.6
Coordinate of isthmus 10.0/-7.1 11.1/-6.9 16.3/-1.3 8.9/-6.3 11.8/6.8 13.8/-35

(abscissa/ordinate) (mm)
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Table 2. Status of the Pedicle Wall during the Insertion of the
Conical Screw with a Relation to the Level of the Vertebrae
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Table 3. Status of the Pedicle Wall during the Insertion of the
Conical Screw in Relation to the Cluster

Stage Stage
Level Total Group Total
| Il I | Il I1l
Upper thoracic (T4-T6) 45 50 20 115 1 27 33 9 69
Lower thoracic (T7-T11) 16 33 14 63 2 15 14 29
Thoraco-lumbar 4 27 56 28 111
juction (T12, L1) 8 15 2 25 5 3 3 6
Lumbar spine (L2-L5) 3 8 1 12
Total 72 106 37 215
Total 72 106 37 215

Stage |, intracanal; Stage I, intracortical; Stage I, extracortical.

Stage |, intracanal; Stage II, intracortical; Stage lll, extracortical;
Group, clusters extracted from the cluster analysis.

Table 4. Result of Multiple Logistic Regression Showing the Relationship between the Pedicular Wall Breakage and the Other Factors

Dependent variables-Breakage of the pedicle wall

Variable Exp (B)
B S.E. Wald df Sig R
LEVEL 25.7145 10 .0041 1444
LEVEL (1) -.5826 .5389 1.1686 1 2797 .0000 .5584
LEVEL (2) .0497 .4690 0112 1 9156 .0000 1.0510
LEVEL (3) 8.0082 19.3899 1706 1 .6796 .0000 3005.4316
LEVEL (4) 1.7038 5.0141 1155 1 .7340 .0000 5.4948
LEVEL (5) .5298 4.0364 0172 1 .8956 .0000 1.6985
LEVEL (6) -.8074 3.2873 .0603 1 .8060 .0000 4460
LEVEL (7) -7572 2.8632 .0699 1 7914 .0000 4690
LEVEL (8) 1.7815 2.7114 4317 1 5111 .0000 5.9390
LEVEL (9) 1427 2.2549 .0040 1 .9495 .0000 1.1534
LEVEL (10) 1.1800 2.1143 3114 1 .5768 .0000 3.2542
CLU6 3 12.7888 3 .0051 1574
CLU6 3 (1) -1.4260 .6092 5.4796 1 .0192 -1127 .2403
CLU6 3 (2) 1.5397 4654 10.9442 1 .0009 .1806 4.6631
CLU6 3 (3) -1.2035 1.0832 1.2343 1 .2666 .0000 .3002
RPPWMI -1.1638 .2381 23.8842 1 .0000 -.2825 3123
Constant 5.0151 1.9675 6.4971 1 .0108

RPPWMI, inner diameter of the pedicle.
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