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Evaluating Accuracy of Free-hand Pedicle Screw Insertion in Adolescent Idiopathic

Scoliosis Using Postoperative Multi-Slice Computed Tomography Scan
Mohammadreza Etemadifar, MD; Mohammadhossein Jamalaldini, MD; Bahador khaleghi, MD

Abstract:

Background: Pedicle screw instrumentation has many advantages for correction of adolescent idiopathic
scoliosis (AIS) deformity including better correction and fewer late complications. On the other hand, screw
insertion in AIS is challenging. Intraoperative fluoroscopy or navigation techniques are expensive, time-
consuming, and exposed to high radiation. Free-hand technique relies on the surgeon's experience and locating
the pedicle entry point with anatomical landmarks. There are few studies that evaluated pedicle screw position
accuracy with postoperative multi-slice computed tomography scan.

Materials and Methods: We  prospectively considered 38 consecutive AIS cases, who underwent
corrective surgery with all pedicle screw technique. All the screws were inserted with free-hand technique
using anatomic landmarks as a guide for an entry site. We divided pedicle penetration in medial, lateral,
inferior, superior, and anterior vertebral body as Grades 0-4, that Grade 0 is fully contained within the pedicle,
Grade 1 (<2 mm), Grade 2 (2.1-4 mm), Grade 3 (4.1-6 mm), and Grade 4 (>6 mm).

Results: A total of 720 screws were inserted, of which 623 screws (86.5%) were perfect and 97 screws
(13.5%) were misplaced. Of those which were misplaced, 39 screws (40.2%) were medial and 58 (59.8%)
were lateral, which shows that the prevalence of lateral misplacement was more in comparison to medial
misplacement. However, in all misplaced cases, the deviation of the screw was <2 mm (Grade 1). There was
no misplacement in the inferior and superior.

Conclusion: Pedicle screw insertion in AlS with the free-hand technique is a safe and reliable method.
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Fig.2: The curves frequency in patients under study
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Table 1: Mean angle and standard deviation of thoracic
and lumbar scoliosis and the amount of spinal curvature
before and after surgery.

Place Before after P value
Thoracic 59.69+13.77  17.38+8.48  <0.001
scoliosis
Lumbar 47.38+1514  19.13+15.14  <0.001
scoliosis
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Fig.3: The mean deviation angle of the spine
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Table 2: Profile of the marked screw in the under study

cases
Variables Level number Percent
Thoracic 20 52.6
Apex level Lumbar 4 10.5
Thoracholumbar 14 36.8
Rotation degree 32.48 12.09
T2-L1 8 21.1
T11-L3 2 5.3
T8-L3 2 5.3
T6-L3 4 10.5
dicul T3-L3 4 10.5
Pedicular T3-L1 4 105
screw level
T2-L2 4 10.5
T3-L4 4 10.5
T5-L3 2 5.3
T1-L1 2 5.3
T5-L2 2 5.3
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Fig.4: The frequency of the accuracy of screw placement in four areas of the spine
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Table 3: Frequency of misplacement and the grade of misplacement according to the screw level

Level Total screws Perfect Misplacement }:/ilggigr mispla::;tr: f;lt
I(upper thoracic) 94 79(80.9) 15(19.1) 0(0) 15(100)
lI(middle thoracic) 224 189(84.4) 35(15.6) 15(42.9) 20(57.1)
111( lower thoracic) 226 196(86.7) 30(13.3) 9(30) 21(70)
1V (lumbar) 176 159(90.3) 17(9.7) 15(88.2) 2(11.8)
total 720 623(86.52) 97(13.48) 39(40.21) | 58(59.79)
P value 0.045 0.034

Table 4: The frequency of screw placement perfect cases based on the curves apex

Vertebra Total screw Perfect Total apex Perfect P value
T7 60 51(85) 4 2(50) 0.08
T8 57 39(68.4) 22 15(68.2) 0.45
T9 56 46(82.1) 16 13(81.3) 0.78

T10 56 44(78.6) 7 5(71.4) 0.53
T11 54 49(90.7) 2 2(100) 0.9
T12 60 57(95) 5(100) 0.87
L1 68 60(88.2) 4(100) 0.75
L2 50 49(98) 14 13(92.9) 0.11
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