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parameters are acquired using Vitrea Dicom workstation with 
standard computer grid. The measured data are recorded in an 
excel spreadsheet and statistical analysis was done.

Parameters measured are:

Pedicle Width (PW)
It is the distance between the medial and lateral margin of pedicle 
at the narrowest point measured perpendicular to the long axis of 
the pedicle (Fig. 1A).

Pedicle Axis Length (PAL)
It is the distance measured along the line drawn from the posterior 
aspect of the laminar cortex to the anterior cortex of the vertebral 

In t r o d u c t i o n
Dorsal pedicle has a complex anatomy and morphological 
characteristics which varies with different ethnic population. 
Transpedicular screw fixation of dorsal spine is most widely 
practiced because of its stable construct and various biomechanical 
advantages, however, there is a potential risk of injuring 
the adjacent neurovascular structure with malposition of 
screws.1,2 Understanding pedicle morphometric variations help 
to decrease the risk of surgical complications. There are multiple 
studies on the morphometry of dorsal vertebrae using various 
methods such as plain radiography, computed tomography (CT) 
scan, direct cadaveric dissections, and dry vertebra to predict 
safe instrumentation in their population.3 Very few studies are 
carried out in the Indian population, to quantify thoracic pedicle 
morphometric data on a computed tomography scan, which is a 
noninvasive gold-standard method for preoperative planning.4

Mat e r i a l s a n d Me t h o d s
This study is an analysis of 648 dorsal vertebrae of 54 patients 
(40 males and 14 females) who were above 20 years of age and 
underwent CT Dorsal spine for medical ailments without any 
spinal pathology at the Institute of Orthopedics and Traumatology, 
Coimbatore Medical College Hospital. The CT scanner used 
was Toshiba Alexion 16 slice scanner. The study was conducted 
during 2019–2020 after Ethical Committee clearance.

Measurements are acquired in reformatted CT images for 
right and left side pedicles using bone window in the transverse 
section for pedicle width (PW), transverse pedicle angle (TPA), and 
pedicle axis length (PAL). Measurement of various morphometric 
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Ab s t r ac t
Background: The pedicle of the thoracic vertebrae (dorsal pedicle) is a cylindrical anatomical structure that bridges between the vertebral 
body and posterior elements. Hence, pedicle screw fixation allows stable-3-column fixation of the spine which is biomechanically superior 
to other methods of spinal fixation. The dorsal pedicle has a complex anatomy and its morphological characteristics vary between different 
ethnic populations. Hence, the present study was planned to assess the morphological characteristics of dorsal pedicle in our local population. 
Materials and methods: A retrospective analysis of 648 dorsal vertebrae of 54 patients (40 males and 14 females), who were all over 20 years 
of age was performed and compared with previously reported studies using established methods. 
Results: Dorsal pedicle morphometric parameters showed significant variations between gender and different ethnic population despite having 
a similar general pattern. Smaller pedicle width, axis length, and medial angulation of transverse pedicle angle were unique to the South Indian 
population in this study cohort. Females had smaller pedicle sizes when compared to males in this study. 
Conclusion: The morphological differences suggest caution needs to be taken for transpedicular fixation in the Indian population with western 
surgical instruments, especially in the mid-thoracic region and particularly in South Indian females who have significantly smaller and shorter 
pedicles.
Keywords: Anatomy, Morphometry, Screw instrumentation, Spinal surgery, Thoracic pedicle.
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previously published literature from other various parts of India, 
China, Singapore, Africa, and USA.4–18 The previous Indian studies 
of morphometry in pedicle by Datir and Mitra et al. was based on 
18 cadaveric specimens from western India (Nagpur), Chadha et al. 
did on 31 patients, Acharya et al. did on 50 patients using computed 
tomography from central India (Delhi). These two studies studied 
only lower thoracic pedicles.8,9 Verma et al. did on 20 dry vertebras 
in central India.10 Kaur et  al. did on 50 patients with computed 
tomography and Singh et  al. did on 100 cadavers in northern 
India (Haryana).4,7 BS Pai et al. did on 15 patients with computed 
tomography in South India (Bengaluru).11 Ashwini et  al. did on 
30 patients using computed tomography in the Dakshina Kannada 
population (Mangaluru).12 Gangadhara et al. did on 20 cadaveric 
specimens in South India (Andhra).13 Soh et al. did on 400 patients 
using magnetic resonance Imaging (MRI) in the Asian population 
(Singapore).15 Hou S et  al. did on the lower thoracic vertebra in 
40 cadavers in the Chinese population.16 Zindrick et  al. did on 
cadaveric specimen in America.18

Cadaveric dry vertebral measurements are from the outer cortical 
measurement of the pedicle in computed tomographic measurement 
is inner cancellous bone of pedicle hence there may be slight 
difference of measurement value. In our study 54 patients, 648 dorsal 
vertebrae morphometry are analyzed using computed tomography 
with a male to female ratio of 2.8:1 in the South Indian population.

Pedicle Width (PW)
The pedicle width determines the maximum screw size it can 
accommodate without breach of cortex. The pedicle width 
gradually decreased from D1–4 and then started increasing from 
D5–12 in our study. A similar trend was also reported in Kaur 
et  al., BS Pai et  al., Gangadhara et  al., Soh et  al., and Muteti EN 

body in the midline longitudinal pedicle axis as described by 
Olsewski et al.5 (Fig. 1B).

Transverse Pedicle Angle (TPA)
It is the angle measured between a line passing through the midline 
pedicle axis and a line to the vertebral midline in the transverse 
plane as described by Berry et al.6 (Fig. 2).

Re s u lts

Pedicle Width (PW)
Minimum pedicle width was observed at D4 level (3.91 mm in 
males and 3.23 mm in females) and maximum pedicle width was 
observed at both the ends of dorsal vertebrae [D1 (7.04 mm in 
males and 6.57 in females) and D12 (6.6 mm in males and 6 mm 
in females)]. There is no significant statistical difference between 
the right and left sides of the most vertebral levels, but significant 
statistical difference between males and females (p < 0.05) (Table 1). 
Females have smaller pedicle width when compared to males.

Pedicle Axis Length (PAL)
Pedicle axis length showed a gradual increasing pattern from 
D1–9 followed by decreasing pattern from D10–12. There is no 
significant statistical difference between the right and left sides 
of most of the vertebral level, but significant statistical difference 
between males and females (p < 0.05) (Table  1). Females have 
smaller pedicle axis lengths when compared to males.

Transverse Pedicle Angle (TPA)
Transverse pedicle angle showed a decreasing trend from 
D1–12 with maximum medial angulation seen at D1 (31.3*) and 
a minimum angulation at D12 (4.3*). No significant statistical 
difference between males and females (p < 0.05) (Table 2).

Di s c u s s i o n
Pedicle is a cylindrical anatomical structure that makes strong 
bridges between the vertebral body and posterior elements. 
Pedicle consists of the inner core of cancellous bone covered 
by an outer shell of cortical bone. Pedicle screw fixation allows 
stable 3-column fixation of the spine and it is biomechanically 
superior to other methods of spinal fixation.

The current study was done to obtain the complete knowledge 
of the thoracic pedicle morphology in the South Indian population 
and the result from the current study were compared with the 

Figs 1A and B:  (A) Pedicle width; (B) Pedicle axis length

Fig. 2:  Transverse pedicle angle
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BS Pai et al., Muteti EN et al., and Zindrick et al.4,7,8,11,18 In our study, 
dorsal pedicle width show near similar measurement in most of 
the dorsal pedicle except lower dorsal pedicle (D9–12) in the study 
of Gangadhara et al. of South India (Andhra) and Soh et al. study 
on Singapore population was smaller dorsal pedicle width when 
compared to others and the current study.13,15

Pedicle screw diameter is selected with 80% of pedicle width 
measurement to avoid pedicle breach. It is safe to use 0.5 mm less 
screw diameter to the corresponding pedicle width.19

et  al.4,11,13,15 However, pedicle width is decreased from D1–5 was 
observed in Singh et  al., Datir et  al., Ashwini et  al., and Zindrick 
et al.7,8,12,18 This pattern of change in the pedicle width size may 
be due to transition from a more mobile upper dorsal vertebra to 
a relatively fixed mid-dorsal region, and again, to a mobile lower 
dorsal vertebra putting differential stress on vertebral pedicles 
and facet joints.

Overall dorsal pedicle width in our study is smaller when 
compared to other studies like Kaur et al., Singh et al., Datir et al., 

Table 1:  Pedicle width and pedicle axis length measurement of the right and left side of vertebra in male, female and combined

Vertebra 

Pedicle width measurement Pedicle axis length measurement

Total (n = 54) Male (n = 40) Female (n = 14) Total (n = 54) Male (n = 40) Female (n = 14)

Right 
(mm)

Mean (SD)

Left (mm)
Mean 
(SD)

Right 
(mm)

Mean (SD)

Right 
(mm)

Mean (SD)

Left (mm)
Mean 
(SD)

Right (mm)
Mean (SD)

Left (mm)
Mean (SD)

Right (mm)
Mean (SD)

Left (mm)
Mean 
(SD)

Left (mm)
Mean (SD)

Right 
(mm)

Mean (SD) 

Left (mm)
Mean 
(SD)

D 1 6.89 ± 
0.39

6.56 ± 
0.46

7.04 ± 
0.31

29.3 ± 3.2 29.0 ± 
3.1

30.5 ± 2.5 30.2 ± 2.4 25.9 ± 2.6 25.6 ± 2.4 6.98 ± 
0.40

6.57 ± 
0.43

6.52 ± 
0.48

D 2 5.40 ± 
0.73

5.35 ± 
0.55

5.43 ± 
0.81

31.6 ± 3.9 31.2 ± 
3.6

32.8 ± 3.5 32.3 ± 3.2 28.3 ± 2.8 28.0 ± 2.7 5.43 ± 
0.58

5.17 ± 
0.35

5.01 ± 
0.33

D 3 4.29 ± 
0.60

4.24 ± 
0.63

4.30 ± 
0.65

32.7 ± 3.8 32.5 ± 
3.8

34.0 ± 3.4 33.9 ± 3.4 28.8 ± 2.1 28.7 ± 2.0 4.36 ± 
0.65

4.02 ± 
0.31

3.84 ± 
0.35

D 4 3.82 ± 
0.61

3.73 ± 
0.65

3.92 ± 
0.64

33.3 ± 4.2 33.0 ± 
4.0

34.8 ± 3.8 34.4 ± 3.6 29.0 ± 1.9 29.1 ± 2.0 3.91 ± 
0.67

3.42 ± 
0.25

3.23 ± 
0.16

D 5 3.96 ± 
0.65

3.93 ± 
0.54

4.13 ± 
0.58

35.6 ± 3.9 35.3 ± 
3.8

37.0 ± 3.4 36.7 ± 3.2 31.5 ± 2.0 31.2 ± 2.0 4.12 ± 
0.52

3.55 ± 
0.16

3.43 ± 
0.22

D 6 4.24 ± 
0.51

4.23 ± 
0.51

4.31 ± 
0.53

36.7 ± 4.7 36.4 ± 
4.6

38.4 ± 3.9 38.1 ± 3.9 31.6 ± 2.6 31.4 ± 2.4 4.36 ± 
0.49

3.89 ± 
0.19

3.87 ± 
0.39

D 7 4.55 ± 
0.59

4.51 ± 
0.60

4.68 ± 
0.62

38.2 ± 4 38.1 ± 
3.4

39.8 ± 3.3 39.6 ± 3.3 33.8 ± 1.4 33.8 ± 1.5 4.68 ± 
0.60

4.12 ± 
0.22

4.02 ± 
0.24

D 8 4.75 ± 
0.54

4.72 ± 
0.57

4.91 ± 
0.52

39.4 ± 3.8 39.2 ± 
3.6

41.0 ± 2.9 40.7 ± 2.8 34.9 ± 1.9 34.9 ± 2.0 4.87 ± 
0.55

4.31 ± 
0.31

4.24 ± 
0.26

D 9 5.02 ± 
0.51

5.04 ± 
0.50

5.12 ± 
0.51

39.8 ± 3.6 39.7 ± 
3.6

41.3 ± 2.7 41.1 ± 2.8 35.4 ± 1.9 35.5 ± 2.1 5.21 ± 
0.47

4.62 ± 
0.24

4.53 ± 
0.19

D 10 5.44 ± 
0.58

5.47 ± 
0.65

5.59 ± 
0.60

39.5 ± 4.1 39.2 ± 4 41.3 ± 2.8 41.0 ± 2.7 34.4 ± 3.0 34.1 ± 2.9 5.61 ± 
0.69

5.03 ± 
0.24

5.01 ± 
0.19

D 11 6.04 ± 
0.57

6.09 ± 
0.65

6.11 ± 
0.50

38.7 ± 3.8 38.2 ± 
3.8

40.2 ± 3 39.8 ± 3 34.4 ± 2.1 33.8 ± 2.1 6.21 ± 
0.509

5.62 ± 
0.56

5.56 ± 
0.52

D 12 6.43 ± 
0.56

6.52 ± 
0.61

6.62 ± 
0.44

36.6 ± 5.4 36.9 ± 
3.5

37.7 ± 6.1 38.3 ± 2.9 33.3 ± 2.1 33.0 ± 1.8 6.69 ± 
0.53

5.93 ± 
0.61

6.02 ± 
0.57

Table 2:  Transverse pedicle angle measurement of the right and left side of vertebra in male, female and combined

Vertebra 

Total (n = 54) Male (n = 40) Female (n = 14)

Right (Degree)
Mean (SD)

Left (Degree)
Mean (SD)

Right (Degree)
Mean (SD)

Left (Degree)
Mean (SD)

Right (Degree)
Mean (SD)

Left (Degree)
Mean (SD)

D 1 31.3 ± 4.0 29.2 ± 5.1 31.1 ± 3.7 29.3 ± 5.2 32.0 ± 5.0 31.5 ± 4.2
D 2 20.9 ± 3.4 21.0 ± 3.7 20.9 ± 3.3 21.3 ± 3.6 20.7 ± 3.8 20.0 ± 3.8
D 3 13.8 ± 3.1 13.8 ± 2.9 13.7 ± 2.7 13.9 ± 2.5 14.1 ± 4.1 13.5 ± 3.8
D 4 11.7 ± 2.6 11.4 ± 2.6 11.8 ± 2.7 11.5 ± 2.6 11.4 ± 2.6 11.2 ± 2.5
D 5 10.1 ± 2.3 9.9 ± 2.1 10.2 ± 2.2 10.0 ± 2.0 10.0 ± 2.7 9.51 ± 2.4
D 6 9.4 ± 2.1 9.2 ± 2 9.4 ± 2.1 9.3 ± 2.1 9.3 ± 2.2 9.1 ± 1.8
D 7 8.8 ± 2.0 8.7 ± 2.1 8.8 ± 2.0 8.7 ± 2.1 8.7 ± 2.3 8.7 ± 2.1
D 8 8.4 ± 2.1 8.1 ± 1.9 8.4 ± 2.0 8.0 ± 1.9 8.3 ± 2.4 8.2 ± 2.1
D 9 7.8 ± 2.1 7.3 ± 2.1 7.7 ± 1.9 7.2 ± 2.0 7.9 ± 2.7 7.6 ± 2.5
D 10 6.0 ± 1.6 5.7 ± 1.5 6.1 ± 1.5 5.7 ± 1.4 5.6 ± 1.8 5.7 ± 1.6
D 11 5.1 ± 1.5 5.0 ± 1.5 5.3 ± 1.6 5.1 ± 1.6 4.6 ± 1.1 4.5 ± 1.1

D 12 4.3 ± 1.4 4.3 ± 1.4 4.3 ± 1.3 4.3 ± 1.3 4.5 ± 1.6 4.4 ± 1.7
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Pedicle Axis Length (PAL)
Pedicle axis length is the maximum safe length of screw that can be 
inserted during transpedicular screw fixation without injuring adjacent 
neurovascular structures at the anterior aspect of the vertebral body.

Based on our study 5 mm pedicle screw can be safely used in 
D1, D2, and D10–12 levels. A 4 mm pedicle screw is safely used in 
D6–9 levels. A 3.5 mm pedicle screw is ideal for mid-dorsal vertebra 
D3–5 levels (Table 3 and Fig. 3).

Table 3:  Comparison of dorsal pedicle width in mm with other studies

Vertebra

Our study 
(Coimbatore)

Kaur et al. 
(Haryana)

Aswini et al. 
(Mangaluru)

Singh et al. 
(Haryana)

Gangader 
et al. (Andhra)

Soh et al. 
(Singapore)

E.N.Muteti et al.   
(Kenya)

Zindrick et al. 
(USA)

CT CT CT Cadaver Cadaver MRI CT CT

D 1 6.89 9.27 7.636 7.72 6.98 5.6 7.8 7.9
D 2 5.4 7.5 5.707 6.22 5.62 4.2 6.2 7
D 3 4.29 6 5.167 5.03 4.43 3.2 5.2 5.6
D 4 3.82 4.5 4.601 4.53 3.9 2.9 4.5 4.7
D 5 3.96 5 4.572 4.22 3.93 3.1 4.6 4.5
D 6 4.24 5.5 4.532 4.58 4.28 3.3 4.9 5.2
D 7 4.55 6 4.885 4.82 4.77 3.5 5.2 5.3
D 8 4.75 6.32 4.803 4.82 4.95 3.6 5.5 5.9
D 9 5.02 6.28 5.671 5.33 5.59 3.9 5.9 6.1
D 10 5.44 6.54 7.398 6.1 6.66 4.5 6.7 6.3
D 11 6.04 7.84 8.471 7.36 7.55 5.5 8 7.8

D 12 6.43 8.31 7.639 7.94 7.88 5.6 8.4 7.1

Fig. 3:  Comparison of our dorsal pedicle width in mm with other studies
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least pedicle axis length (28.8 mm).4,7–9,11,12 However, our study 
measurements are smaller than those of the African and American 
populations.18 Based on our study, the safest screw length is 25 mm at 
D1, 30 mm in D2–6 and D12, and 35 mm at D7–11 (Table 4 and Fig. 4).

In our study, the pedicle axis length was shortest at D1 (29.3 mm) 
and gradually increased downward and maximum at the lower dorsal 
vertebra. A similar trend was observed in other Indian morphological 
studies except for Datir et al. study in which D3 vertebra has the 

Table 4:  Comparison of pedicle axial length in mm with other studies

Vertebra 

Our study 
(Coimbatore)

Kaur et al. 
(Haryana)

Aswini et al.   
(Mangaluru)

Singh et al. 
(Haryana)

Gangader et al.   
(Andhra)

Soh et al.    
(Singapore)

EN Muteti 
et al.   (Kenya)

Zindrick et al. 
(USA)

CT CT CT Cadaver Cadaver MRI CT CT

D 1 29.3 30.3 25.01 24.6 31.88 34 37.5 36.9
D 2 31.6 32.3 27.8 25.08 34.33 36 36.2 35.7
D 3 32.7 33.21 28.73 26.27 36.15 37 36.4 37.7
D 4 33.3 36.5 29.68 27.47 37.96 38.6 38.1 38.5
D 5 35.6 37.83 29.9 29.06 39.26 40.4 39.5 41.9
D 6 36.7 39.84 32.05 30.53 41.04 42.1 40.4 42.1
D 7 38.2 40.07 33.5 32.11 43.41 43.5 41.7 44.6
D 8 39.4 40.64 35.28 33.71 43.74 44.8 42.9 45.4
D 9 39.8 39.54 35.83 34.26 44.48 45.4 43.7 45.2
D 10 39.5 40.11 36.09 34.35 43.87 44.9 43.3 44
D 11 38.7 36.21 36.6 35.6 43.83 45.1 41.4 41.8

D 12 36.6 34.24 37.43 29.65 44.57 47 41.4 38.6

Fig. 4:  Comparison of our dorsal pedicle axis length in mm with  other studies
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in the upper dorsal pedicle when compared to the lower dorsal 
pedicle. Indian studies conducted by Datir et al., BS Pai et al., and 
Aswini et al. along with Soh et al. in Singapore and Muteti EN et al. 
in Kenya showed transverse pedicle angle (TPA) decreasing trends 
similar to our study.8,11,12,15 Kaur et al. and Singh et al. in the Indian 

Transverse Pedicle Angle (TPA)
The transverse pedicle angle (TPA) is to identify the trajectory 
path of the screw for safe insertion direction in transpedicular 
fixation. In the present study, the transverse pedicle angle (TPA) is 
gradually decreasing from D1–12. There is more medial angulation 

Table 5:  Comparison of transverse pedicle angle in degree with other studies

Vertebra 

Our study  
(Coimbatore)

Kaur et al. 
(Haryana)

Aswini et al.    
(Mangaluru)

Singh et al. 
(Haryana)

Soh et al.    
(Singapore)

EN Muteti et al.   
(Kenya)

Zindrick et al.  
(USA)

CT CT CT Cadaver MRI CT CT

D 1 31.3 35.4 29.65 31.8 34 41.6 26.6
D 2 20.9 26.21 23.56 25.8 25.9 26.4 19.1
D 3 13.8 20.01 18.58 20.79 20.1 16.6 14.6
D 4 11.7 19.06 16.51 8.12 17.4 13.9 12.6
D 5 10.1 16 15.6 15.5 16.4 12.4 9.4
D 6 9.4 14.38 14.52 13.06 15.5 10.7 9.6
D 7 8.8 11.82 14.62 12.25 14.5 9.3 8.7
D 8 8.4 12.29 13.64 11.22 13.6 8.6 8.1
D 9 7.8 11.21 11.65 10.09 13 8.9 7.6
D 10 6 8.7 10.02 8.78 11.9 8.1 4.6
D 11 5.1 -2.3 8.87 -1.4 11.1 5.3 1.2

D 12 4.3 -9.8 8.58 -10.01 9.4 2.6 -4.2

Fig. 5:  Comparison of dorsal transverse pedicle angle in degree with other studies



Morphometric Analysis of Dorsal Vertebral Pedicle 

Journal of Orthopedics and Joint Surgery, Volume 00 Issue 00 (xxxx 2022) 7

7.	 Singh R, Srivastva SK, Prasath CSV, et al. Morphometric measurements 
of cadaveric thoracic spine in Indian population and its clinical 
applications. Asian Spine J 2011;5(1):20–34. DOI: 10.4184/asj.2011.5.1.20

8.	 Datir SP, Mitra SR. Morphometric study of the thoracic vertebral pedicle 
in an indian population. Spine (Phila Pa 1976) 2004;29(11):1174–1181. 
DOI: 10.1097/00007632-200406010-00004

9.	 Acharya S, Dorje T, Srivastava A. Lower dorsal and lumbar pedicle 
morphometry in Indian population: a study of four hundred fifty 
vertebrae. Spine (Phila Pa 1976) 2010;35(10):E378–384. DOI: 10.1097/
BRS.0b013e3181cb7f2b

10.	 Pai BS, Nirmala GS, Muralimohan S, et al. Morphometric analysis of 
the thoracic pedicle: an anatomico-radiological study. Neurol India 
2010;58(2):122–136. DOI: 10.4103/0028-3886.63808

11.	 Verma V, Santoshi J A, Jain V, et al. Thoracic pedicle morphometry 
of dry vertebral columns in relation to trans-pedicular fixation: a 
cross-sectional study from central India. Cureus 2020;12(5):e8148. 
DOI: 10.7759/cureus.8148

12.	 Shetty A, Avadhani R, Mahesha KB, etal. Thoracicpediclemorphometry 
study on cadaver and CT scan with its clinical applications. Int J Anat 
Res 2019;7(1.1):6089–6100. DOI: 10.16965/ijar.2018.414

13.	 Gangadhara G. “Determination of transpedicular screw parameters 
with the help of pedicle morphometry of thoracic vertebrae for safe 
transpedicular screw fixation - a cadaveric study”. J Evol Med Dent 
Sci 2013;2(36):6807–6815. DOI: 10.14260/JEMDS/1216

14.	 Tan SH, Teo EC, Chua HC. Quantitative three-dimensional anatomy 
of cervical, thoracic and lumbar vertebrae of Chinese Singaporeans. 
Eur Spine J 2004;13:137–146. DOI: 10.1007/s00586-003-0586-z

15.	 Soh TLT, Kho KC, Lim ZK, et al. Morphological parameters of the 
thoracic pedicle in an asian population: a magnetic resonance 
imaging–based study of 3324 pedicles. Global Spine J 2021;11(4): 
437–441. DOI: 10.1177/2192568220906137

16.	 Hou S, Hu R, Shi Y. Pedicle morphology of the lower thoracic 
and lumbar spine in a Chinese population. Spine (Phila Pa 1976) 
1993;18(13):1850–1855. DOI: 10.1097/00007632-199310000-00021

17.	 Kretzer  RM,  Chaput C, Sciubba DM, et al. A computed tomography-
based morphometric study of thoracic pedicle anatomy in a random 
United States trauma population. J Neurosurg Spine 2011;14(2): 
235–243. DOI: 10.3171/2010.9.SPINE1043

18.	 Zindrick MR , Wiltse LL, Doornik A , et al .  Analysis of the 
morphometric characteristics of the thoracic and lumbar pedicles. 
Spine (Phila Pa 1976) 1987;12(2):160–166. DOI: 10.1097/00007632-
198703000-00012

19.	 Solitro GF, Whitlock K, Amirouche F, et al. Currently adopted criteria 
for pedicle screw diameter selection. Int J Spine Surg 2019;13(2): 
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population and Zindrick et al. reported anterolateral angulation at 
lower thoracic pedicles which were not observed in our study.4,7,18 
(Table 5 and Fig. 5).

Co n c lu s i o n
Dorsal pedicle morphometric parameters show significant variations 
in different studies both in the Indian and western populations. There is 
significant variation in morphometric parameters between males and 
females in the South Indian population. Females have smaller pedicle 
sizes when compared to males. Morphological differences suggest 
caution needs to be taken for transpedicular fixation in the Indian 
population with western instruments, especially in the mid-thoracic 
region, particularly in South Indian females who have significantly 
smaller and shorter pedicles. South Indians have a small pedicle size 
in the mid-dorsal vertebra and a very small pedicle axis length in our 
study. The screw size of 3.5 mm at the mid-dorsal level and the screw 
length of 25 mm at the upper dorsal vertebra and 30–35 mm at the 
lower dorsal vertebra seem to be safe. A preoperative CT dorsal spine 
scan is an important investigation for preoperative evaluation in 
patients planned for thoracic pedicle screw instrumentation.
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