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MORPHOMETRIC ANALYSIS OF TYPICAL SUBAXIAL CERVICAL SPINE PEDICLE
IN AXIAL PLANE AS A PREOPERATIVE EVALUATION FOR PEDICLE SCREW
INSERTION USING CT SCAN

Background. Any abnormalities in subaxial typical cervical vertebrae could cause functional disorder and/or instability. In-
strumentation can be applied to overcome the instability, such as pedicle screw insertion. Pedicle screw insertion in typical
subaxial cervical spine is technically demanding due to its pedicle dimension. This study is designed to measure the anatomi-
cal morphometric of typical subaxial cervical pedicle in Hasan Sadikin hospital as a preoperative evaluation to avoid the com-
plication in that procedure.

Materials and methods. This study is a cross sectional study in patient who needs a CT scan examination in Neurosurgery
Department Hasan Sadikin Hospital, and the image will be reconstructed using OsiriX software. Right and left pedicle length,
pedicle width, projection line in pedicle screw insertion, interbifid line and pedicle transverse angle were measured in each
level of C3 to C6.

Results. There were 31 patients’ CT scan that included in the study, in which 19 were male and 12 were female with mean
age was 39,12 years + 9,73. The highest mean of pedicle length and pedicle width was in C6, with 531 mm and 541 mm
respectively. The highest number of projection line in pedicle screw insertion in axial plane was in C6, 32,43 mm. Pedicle
transverse angle in mediolateral angle for pedicle screw insertion showed variations range from 42,7° to 43,9° with the widest
angle was in C4. Bivariate analysis showed that each segment of cervical vertebrae and gender determine the pedicle dimen-
sions and pedicle screw insertion with p value < 0,05.

Conclusion. The pedicle dimension in typical subaxial cervical spine in our centre has a different measurement in each
segment of subaxial typical cervical vertebrae and between male and female, so the knowledge of anatomical variations is
needed for the operation technique and instrument size to avoid neurovascular injury in typical subaxial cervical pedicle screw
operation.
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Introduction during surgery, but our centre has not been equipped
with those technologies, so a preoperative plan and
determination of the pedicle angles are mandatory for
cervical pedicle screw placement. [3]

The main indication for posterior approach in
subaxial cervical spine instrumentation is instability.
The techniques in posterior approach vary from the
simple wiring technique to the bony fusion with  Materials and methods
screw insertion. Lateral mass screw and pedicle screw
have been used extensively in subaxial cervical spine
with their own advantages and limitations. Cervical
pedicle screw insertion provides optimal stability in
biomechanic aspects, but due to the small subaxial
cervical pedicle dimension, the insertion becomes
more challenging and difficult and associated
with potential risk of neurovascular injury. [1, 2,
3] Nakashima (2012) reported complications due
to cervical pedicle screw insertions such as screw
malposition, vertebral artery injury, nerve root
injury, and mechanical failure. [4] Another study
was performed by Yukawa (2009) reported 28 screw
malposition from 153 screw in subaxial cervical pedicle
screw insertions. [5] Those complications can be
reduced by using computer-guided navigation system

This study is a prospective, cross-sectional,
single-center study conducted in patients over 18
years of age, who filled the indication for cervical CT
scan imaging with no history of trauma, cervical spine
congenital anomaly, malignancy, previous cervical
spine surgery and in pregnancy. There were 31
patients, in whom a cervical CT scans were performed
and filled those criterias, were asked for their consent
to be included in the study. Patient selection was
obtained from the outpatient clinic of Neurosurgery
Department, and the CT scan imaging was performed
in Radiology Department, Padjadjaran University,
Hasan Sadikin Hospital, Bandung. This study was
reviewed and approved for its ethical clearance by the
Health Research Ethics Commitee, Faculty of Medicine
Padjadjaran University.
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Cervical CT scans were performed constantly by
one operator to avoid the technical mistake during
imaging with 0.5 mm slice thickness. The axial plane
reconstructions were obtained using OsiriX® software
for each level typical subaxial cervical pedicles, i.e.
C3, C4, C5 and C6 and all the paired parameters were
measured on the right and left side. The cervical
pedicle parameters we measured in axial plane were
following :

» Pedicle length (PL), distance between the anterior
surface of the superior articular facet and the
posterior limit of the body.

»  Pedicle width (PW), distance between the medial
and lateral borders of the pedicle.

« Interbifid line (IBL), distance at the midline of the
most anterior surface vertebral body to the midline
of the most posterior surface bifid spinous process.

» Projection line of pedicle screw (PPS), distance
from the outer part of the lateral mass to the midline
of the most anterior surface vertebral body through
the middle part of pedicle.

+ Pedicle transverse angle (PTA), angle between the
projection line of pedicle screw (PPS) and interbifid
line (IBL).
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Figure 1 — Anatomical parameters measurements on axial
plane using OsiriX® software

All the measurements have been calculated and
tabulated for their mean, standard deviation, and
range of variations. Statistical analysis comparing two
groups in evaluating the right and left side or gender
variations were using unpaired t-test on normal
distribution data and Mann Whitney test for non-
normal distribution data. Meanwhile, in comparison
of more than two groups, ANOVA test was used on
normal distribution data and Kruskall Wallis test for
non-normal distribution data. The level significance
was chosen at p < 0,05. All the statistical analysis was
done using SPSS ver. 21.0.

Results

There were 31 persons included in this study,
19 were male (61,3%) and 12 were female (38,7%)

with mean age is 39.1290 with standard deviation
9,73907. We measured the parameters in each
segment of subaxial typical cervical vertebrae and
the pedicle length from C3 until C6 in milimeters
were 5.046677, 5.071935, 5.232435, 5.314065,
respectively. Those values are larger from rostral
to caudal and statistically significant with p value
=0.0070 (p value <0.05). The same result was showed
in pedicle width measurements from C3 to C6 were
4.619048, 4.668419, 4.978435, 5.418823, respectively
and statistically significant with p value = 0.0001 (p
value < 0.05). Interbifid lines in C3 to C6 were 30.39,
39.426129, 42.032581, 48.505806, respectively and
statistically significant with p value = 0.0001 (p value
< 0.05). Projection lines of pedicle screw in C3 to
C6 were 30.39, 30.761713, 32.175161, 32.433226,
respectively, and statistically significant with p value =
0.0001 (p value < 0.05). The pedicle transverse angle
showed the different tendency which the largest was
in C3 and the narrowest was in C6, but not statistically
significant with p value = 0.2980 ( p value > 0.05).
Those measurements are listed in Table 1.

We measured all the variables in each level of
subaxial typical cervical vertebrae and we compared
in each sides, right and left. This measurement is
important for size determination and the technique
in both sides. In C3 level, there was no statistically
significance differences for pedicle length, pedicle
width, projection line of pedicle screw, and
pedicle transverse angle with p value > 0.05. The
measurements are listed in table 2. In C4 level, there
was no statistically significance differences for pedicle
length, pedicle width, projection line of pedicle screw,
and pedicle transverse angle with p value > 0.05. The
measurements are listed in table 3. In C5 level, there
was no statistically significance differences for pedicle
length, pedicle width, projection line of pedicle screw,
and pedicle transverse angle with p value > 0.05. The
measurements are listed in table 4. In C6 level, there
was no statistically significance differences for pedicle
length, pedicle width, projection line of pedicle screw,
and pedicle transverse angle with p value > 0.05. The
measurements are listed in table 5.

We made a comparison in pedicle dimensions
(pedicle length and width) from sex groups in
each side, right and left, and we found that pedicle
dimensions in male are larger than in female. This
trend was not only the same in right side and left side,
but also showed the significancy with p value < 0.05.
The mean pedicle length in male group was 5.3395
mm on the right side and 5.3343 mm on the left side.
The mean pedicle width in male group was 5.1159
mm on the right side and 5.1245 mm on the left side.
Female group showed the smaller size, in which the
mean pedicle length was 4.8833 mm on the right side
and 4.9219 mm on the left side. The mean pedicle
width was 4.6288 mm on the right side and 4.5834
mm on the left side. The results are listed in table 6.
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Table 1
Morphometric data results of subaxial typical cervical vertebrae in each segment
Variables Cc3 C4 C5 Cc6 P-value
Mean SD Mean SD Mean SD Mean SD
Pedicle width 4619048 | £0.6023345 | 4.668419 | £0.5090357 | 4.978435 | £0.4479440 | 5.418823 | £0.7021513 | 0.0001**
Projection line of | 30.390000 | +1.4447735|30.761613 | +1.7136350 | 32.175161 | +2.2774992 | 32.433226 | +2.2681116 | 0.0001**
pedicle screw
Interbifid line 30.390000 | £2.4189568 | 39.426129 | +2.7456920 | 42.032581 | £3.0105979 | 48.505806 | +4.0554390 | 0.0001**
Pedicle transverse |42.727790 | £3.2459851 | 43.960258 | +3.4864375 | 43.292258 | +4.0237947 | 43.170548 | +3.6552725 0.2980
angle
Pedicle length 5.046677 | £0.5220500 | 5.071935 | +0.4831692 | 5.242435 | £0.4187067 | 5.314065 | +0.5715760 | 0.0070**

Note :We used ANOVA test to measure the p value in numerical data if it is within normal distribution

and Kruskall Wallis test if

it is not normal distribution. We used Chi-Square and alternatively Kolmogorov-Smirnof to measure p value in categorical data.
Significancy is achieved for p value < 0.05.

** statistically significant

Table 2

Morphometric data results in C3 vertebrae with comparison in right and left side

Variables Mean — Range " sD P-value

Minimum Maximum

PEDICLE WIDTH (mm) 0.516
Right 4.669258 3.2560 5.9910 +0.5.9910
Left 4.568839 3.3130 5.8330 +0.5778253
PROJECTION LINE OF PEDICLE SCREW (mm) 0.495
Right 30.440968 27.1100 33.0500 +1.4084799
Left 30.339032 26.9700 35.4200 +1.5017109
PEDICLE TRANSVERSE ANGLE (degree) 0.342
Right 43.194387 32.1000 49.3030 +3.2667840
Left 42.261194 33.1160 46.5340 +3.2097095
PEDICLE LENGTH (mm) 0.871
Right 5.035806 3.8430 6.1100 +0.5002250
Left 5.057548 3.8650 6.1850 +0.5510786

Note: We used paired-t-test to determine the p-value in numerical data if it is in normal distribution and Mann-Whitney test if it is
not in normal distribution. Significancy is achieved if p-value < 0.05.

Table 3

Morphometric data results in C4 vertebrae with comparison in right and left side

Variables Mean — Range - SD P-value

Minimum Maximum

PEDICLE WIDTH (mm) 0.883
Right 4.658806 3.3650 5.6130 +0.5113278
Left 4.678032 3.7320 5.8950 +0.5149997
PROJECTION LINE OF PEDICLE SCREW (mm) 0.142
Right 30.440968 27.1100 33.0500 1.4084799
Left 31.082258 26.9300 36.0900 1.9428531
PEDICLE TRANSVERSE ANGLE (degree) 0.359
Right 44.370000 36.7500 50.6180 3.5276026
Left 43.550516 35.5730 49.9930 3.4532185
PEDICLE LENGTH (mm) 0.825
Right 5.085677 4.0580 5.9190 +0.4919221
Left 5.058194 4.0140 5.8180 +0.4819846

Note: We used paired-t-test to determine the p-value in numerical data if it is in normal distribution and Mann-Whitney test if it is
not in normal distribution. Significancy is achieved if p-value < 0.05.
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Table 4
Morphometric data results in C5 vertebrae with comparison in right and left side
Variables Mean — Range " SD P-value
Minimum Maximum

PEDICLE WIDTH (mm) 0.816
Right 4.965000 4.0770 5.8450 +0.4390981

Left 4991871 4.2040 5.9290 +.4634824

PROJECTION LINE OF PEDICLE SCREW (mm) 0.560
Right 32.345484 26.4300 36.8300 24165166

Left 32.004839 26.6100 35.5900 2.1557827

PEDICLE TRANSVERSE ANGLE (degree) 0.405
Right 43.722226 34.6600 53.4400 44553314

Left 42.862290 34.9600 47.9010 3.5622322

PEDICLE LENGTH (mm) 0.821
Right 5.230258 4.2010 6.0170 +0.4282519

Left 5.254613 4.4680 6.1570 +0.4156542

Note: We used paired-t-test to determine the p-value in numerical data if it is in normal distribution and Mann-Whitney test if it is
not in normal distribution. Significancy is achieved if p-value < 0.05.

Table 5
Morphometric data results in C6 vertebrae with comparison in right and left side
Variables Mean — Range " sD P-value
Minimum Maximum

PEDICLE WIDTH (mm) 0.977
Right 5416226 4.3890 7.5230 +0.7108253

Left 5.421419 4.3020 7.6980 +0.7051102

PROJECTION LINE OF PEDICLE SCREW (mm) 0.609
Right 32.582258 27.3400 37.1600 2.2068042

Left 32.284194 26.7600 38.0100 2.3546235

PEDICLE TRANSVERSE ANGLE (mm) 0.462
Right 43.515290 35.5080 54.6850 4.0489812

Left 42.825806 35.9130 49.8980 3.2446164

PEDICLE LENGTH (mm) 0.847
Right 5.299903 4.0000 6.5100 +0.5778506

Left 5.328226 4.0610 6.5400 +0.5744235

Note: We used paired-t-test to determine the p-value in numerical data if it is in normal distribution and Mann-Whitney test if it is
not in normal distribution. Significancy is achieved if p-value < 0.05.

Table 6
Morphometric data results in pedicle dimension on right and left side with comparison in male and female groups
Variable Sex Groups Mean SD P-value
Male 5.3395 +0.30693 0.001**
RIGHT PEDICLE LENGTH Female 4.8833 +0.40677
Mal . +0. .001**
RIGHT PEDICLE WIDTH ae >1159 £0.38833 0.001
Female 4.6288 +0.26577
Male 5.3343 +0.34124 0.004**
LEFT PEDICLE LENGTH
¢ G Female 4.9219 +0.36143
LEFT PEDICLE WIDTH Male 5.1245 +0.39329 0.0001**
Female 4.5834 +0.26643

Note: We used paired-t-test to determine the p-value in numerical data if it is in normal distribution and Mann-Whitney test if it is
not in normal distribution. Significancy is achieved if p-value < 0.05.

DISCUSSION

The cervical pedicle screw insertion provides
the more superior biomechanical stability compared
to lateral mass screw fixation and wiring techniques
but remains a demanding technique due to the small
pedicle in subaxial cervical spine and the potential
risks of iatrogenic damage to the neuerovascular

structures.[1, 2, 3, 6, 7] The knowledge of the anatomy
of cervical pedicles and its morphometric variations
can reduce the risks and helpful for the pedicle screw
entry, trajectory, and screw size.[8,9] Morphometric
measurements based on CT scans are more efficient
in determining pedicle dimensions than manual
calliper measurements, because CT scan could avoid



OPUTVHANBHBIE CTATbU

the possible deviations by post-mortem changes such
as dehydration and altered tonus of the soft tissue.
[8] Fluoroscopic imaging intraoperatively may assess
the screw precision in sagittal view but not that much
for evaluating screw trajectory and angle in axial
plane. The combination of sagittal view assessment
intraoperatively by fluoroscopic with the axial view
measurements preoperatively by imaging will provide
the higher succeed rate in non-computer guided or
freehand technique of cervical pedicle screw insertion.
[10, 11]

Pedicle dimensions were measured in two
dimentional images from CT scan in this study with
pedicle lengths were 5,04 mm, 507 mm, 524 mm,

and 5,3 mm from C3 to C6, respectively. The pedicle
widths were 4,6 mm, 4,6, mm, 49 mm, 54 mm from
C3 to C6, respectively. Those results are similar with the
literatures and previous studies, which are the pedicles
dimension increase from rostral to caudal, due to the
overall anatomical size of cervical spine is larger from
rostral to caudal. [3, 7, 8, 9, 10, 11, 12, 13, 14, 15] We
listed the previous morphometric measurements with
our findings. The pedicle dimensions in our population
(Indonesian) tends to be smaller in size than the
population from Northeastern Mexico, China, And
Mexican population. [8, 9, 12] We describe our findings
and the previous studies in table 7 and table 8 for
pedicle dimensions morphometric data.

Table 7
Previous studies and this study in pedicle length morphometric measurements
Pedicle Length ( Mean * SD)
Studies (year) c3 ca c5 c6
Right | Left Right | Left Right | Left Right Left
Bazaldua (2011) 527 + 1,39 525+ 0,81 4,71 + 1,24 3,80 + 1,00
Banerjee (2012) 5,03+0,83 4,51+1,02 5,01+0,91 4,62+0,92 5,37+0,91 491+1 5,54+0,92 5,04+0,96
This study (2015) 5,03+0,5 5,05+0,5 5,08+4,05 5,05+4,01 5,23+0,42 525+0,41 5,29+0,57 5,32+0,57
Table 8
Previous studies and this study in pedicle length morphometric measurements
Pedicle Width ( Mean + SD)
Studies (year) c3 c4 Cc5 cé6
Right | Left Right | Left Right | Left Right Left
Bazaldua (2011) 514 + 2,22 6,07 + 1,08 5,77+ 0,98 6,53 + 1,17
Banerjee (2012) 4,71 +0,81 4,89 +0,88 | 4,76 +0,83 | 4,87 +0,78 | 4,98 +0,78 | 509 +0,72 | 5,34 +0,82 | 542 +0,82
Chen (2013) 6,14+0,84 6,02+0,74 6,19+0,82 6,08+0,69 6,60+0,83 6,43+0,88 6,99+0,71 6,91+0,76
This study (2015) 4,66 +0,5 4,56 +£0,57 | 4,65 +0,51 | 4,67+0,51 4,96+0,43 4,99+0,46 541+0,71 5,42+0,70

The projection line of pedicle screw insertion in
typical subaxial cervical spine in this study tend to be
larger from rostral to caudal both on the right and left
side, due to the increasing of cervical spine size from
rostral to caudal. This projection line plays important
role in screw length selection to obtain the optimal
fixation without excessive penetrates the anterior part
of vertebral body. The difference length of this line on
the right and left side did not statistically significant
in our study. In general, the safety range of screw
length which is used in typical subaxial cervical pedicle
is 20 mm — 22 mm to minimize the vertebral body
penetration. [8] Biomechanic study shows screw length
selection should be two-third from the length of
screw insertion distance on the axial plane. [17] Based
on that measurements, we found that the safe screw
length for our patients is 20,26 mm — 21,62 mm which
is on the safe margin based on the literature.

Pedicle transverse angle is useful to determine
the trajectory of screw insertion on axial view. We
found the largest transverse angle on C4 (43,9°) and
the smallest on C3 (42,7°). The angle did not show
the same pattern like the pedicle dimension that was
larger from rostral to caudal. Previous studies showed
variations about this angle. Chen (2013) said that the
narrowest axial angle was in C7, 32,36° and the largest
was in C3, 47,79°. Some studies said the tendency of

this angle is decreased from the C3 to C7, with the
consistent value from the C3 to C5, but the noticeable
differences are in C6 and C7, possibly due to pedicle
cohesion. [8] Those results are not similar with our
findings, that the largest angle was in C4 and the value
was not consistent. The exact determination of the
entry point and angle of direction for the pedicle screw
instrumentation has not been assigned. Anatomical
landmark has been used widely to define the entry
point and screw trajectory. Albumi (1999) said the
screw entry point should be slightly lateral from the
centre of articular mass and just about the inferior
articularis process of the upper level from the level
which is aimed to be instrumented. [18] Tomasino et al.
found the entry point of vertebral artery was generally
at transverse foramen C6 and the lateral pedicle
angle was narrow at this level. [6] Chanplakorn (2014)
performed cervical CT scan evaluation and revealed
that no significance variety in pedicle screw angle
insertion in axial plane, though the pedicle dimensions
are statistically significant. [7] The great variety
of pedicle transverse angle should be considered
carefully due to the operation technique that might
put the neurovascular structures in the highly risk of
injury. The success rate of cervical pedicle screw will
be achieved if the angle in axial plane and sagittal
plane can be combined. Preoperative evaluation
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using two dimensions imaging in measurements of
mediolateral angle in axial plane is a mandatory if the
instrumentation will be performed with no computer-
based technique. [5, 10, 11] Based on the previous
studies and our findings, it is suggested that this angle
in axial plane for pedicle screw insertion should be
adressed individually using the imaging studies.

The morphometric data of subaxial typical
cervical vertebrae in this study showed no significant
differences in this study on the right and left sides
in each segments. Our findings are similar with the
previous studies, so there is no spesific differences in
operation technique on the right or left sides when
applying pedicle screw instrumentation in typical
subaxial cervical vertebrae. [7, 8, 13, 17, 19]

We compared the parameters both in males
in females group and the result is similar with the
previous studies which is males’ pedicles are found
to be larger than females’ pedicles. The differences
in pedicle dimensions for both sex groups are
statistically significant, in which male groups are larger
than female groups. Those findings are similar with
the previous studies. [7, 9, 12, 13, 19] Those results
are important in instrument size selection for our
patients, in which the mean pedicle length is 5,3 mm
and the mean pedicle width is 51 mm for the male
group both on the right and left side. The pedicle

dimensions in female group tend to be smaller with
the mean pedicle length is 4,8 mm on the right side
and 4,9 mm on the left side, the mean pedicle width
is 46 mm both on the right and left side. Those
pedicle dimension, especially pedicle width size is
very important to determine screw diameter. Some
literatures suggest the safe range of screw diameter to
avoid the pedicle breakage is between 3,5 mm to 4,5
mm. [11, 17] Chen suggested the risk of pedicle wall
perforation will increase if the pedicle width less than
4,5 mm. Biomechanic test showed the minimal pedicle
width size for the suitable rigid fixation is 3,5 mm.[8]

Our study limitation is we did not evaluate the
sagittal and coronal plane, so that the data analysis
will be practically useful for the operation technique
accuracy and the data will reflects the better analysis
in multiplanar sections.

Conclusion

The morphometric analysis of pedicle dimensions
in typical subaxial cervical vertebrae are larger from
rostral to caudal but the angles of pedicle screw
insertion in mediolateral or axial plane are adressed
individually. The morphometric data is useful to
determine the screw size selection and to increase
the accuracy of operation technique especially in
the centre which the computer-based intraoperative
imaging has not been used.
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OMbIPTKAHbIH, MOMbIH BOIMHIH, CYBAKCUANAbI TPAHCMEANKYNAP/bI
PUKCALMACDBIH OMEPALLNA AN bl DKOCIAPAAY YPAICIHAE AKCUAADI
NMPOEKUUNAAAFBbI OMbIPTKA TAPMAKTAPBIHbIH, KOMIbIKOTEP/IIK
TOMOIPA®UACBIHbIH MOP®OMETPAIK TANTAAYDI

Kipicne. OmbipTKaHbIH MOVbIH 6eniriHiH, cybakcu-
angpl TYpAi natonornanapbl CErMeHTTIH, TYPaKCbI3Ablfbl
XoHe/Hemece  QYHKUMOHanAbl 6y3bIIbICTAPbIHbIH
TyblHAAYybIHa aKeayi MYMKiH. TypaKkcbi3ablKTbl eHcepy
YLWiH OMBIPTKaHbIH, apTkbl GUKCALMACH], COHbIH, illiHAEe
TpaHCneanKynapablk, Gukcaumsa KoadaHblaybl MYMKIH.
OMbIpTKaHbIH, MOWbIH 6HeniriHiH, cybakcuanabl TYpiHIH,
TpaHCneankynapablk,  GuKcaumacsl  TapMakTapAblH
MeJILLepAepiHiH dpTypAiniriHe HannaHbICTbl TEXHMKaNbIK,
Kypaeni  6onbin  Tabbuiagbl. ATanfaH  3epTTeyaiH,
MakcaTbl  aTasfaH  npouegypaMeH  6aiinaHbICTbI
ackblHynapabl 6oagbipmay YLWiH onepauua anjblHAafbl
cybakcnansbl OMbIPTKaHbIH, MOWbIH BeniriHiH oMblpTKa
TapMaKTapblHblH, CTaHAAPTTbl aHaTOMWAAbIK Mopdo-
MEeTpJIiK cunaTTaManapbiH LWblFapy 60/bin Tabblaagbl.

Matepuangap MeH agictep. AtanfaH 3epTTey
Hasan Sadikin aypyxaHacblHbIH HEVPOXUPYPIUANbIK
6enimweciHgeri KT 6akbinayblHa MyKTaXk MaLMEHTTIH,
Kpocc-cekuManbIk 3epTTeyiH ycbiHagbl. KT cypeTi OsiriX
barpapnamManblk, kKamMTamacbl3 €Ty KeMeriMeH KanTta
KypblnaTbiH 601azbl. TapMaKTbiH, OH, Xak, XXdHe CON Xak
Y3bIHAbIFbl, OHbIH, €Hi, TPAHCNEANKYNAPbIK BUHTKE €Hri-
3yAeri NPOeKLMs Cbi3bIfbl, ILUKi XapblKLIaKTaHy CbI3blfbl
X9He TapMakTblH KesnjeHeH keciHgici C3-teH C6-fa
AeWiHri Bapnblk AeHrennepae enLeHsi.

Hatwkenepi. 31 nauyuwenttiv KT ckaHep-
Nlepi 3epTTeyre eHrisingi, onapablH opTawa Xacsl

39,12 + 9,73 xbin. OnapapiH apacbiHga 19 ep agam
xaHe 12 avien agam. C6-sa calikeC TapMakTbiH, Op-
Tala y3blHAbIFbl XaHe eHi 531 MM xaHe 541 mm
Kypagbl. TpaHCNeanKkynspablK BWHTTIH, OCbTIK KeciK
KaNnakTblFbiHA eHri3yaeri MpPoeKLMs  Cbi3bIKTapbIHbIH
kenTik caHbl C6, 32,43 MM 6ongapl. TpaHCNeANKYNAPAbIK,
BUHT VLWIiH MeAwanatepangblk OypbiluTasbl TapMaKTblH
KenzeHeH, Oypbiwbl 42,7° peH 43,9° penin C4 keH,
OypbIlbIH  Anana3oHbIHAAFbl  ©3repicTepAi  KepCeTTi.
Exi enwemai Tangay oOMbIpTKaHbIH MOWbIH GeniriHiH,
9pbip CcermMeHTi >XaHe >XbIHbICbIHA Kapah TapMaKTblH,
MO/IEePIH >X8He TPaHCMeAVKYAApAblK  BUHTTIH P
<0,05 MmafblHacblHa Kapain KOCbINaTbIHABIFbIH aHbIK-
TaWTbIHAbIFbIH KOPCETTI.

KopbITbiHAbICbl.  OMbIPTKaHbIH,  94eTTeri  cy-
60CbTIK MOWVbIH GeniriHgeri TapmafblHbIH ~ MeJLwepi
6i34iH OpTa/bIfbIMbI3Aa SPTYPAI Meslepae, aen MeH
€PKEeKTiH, apacblHAafbl OMbIPTKaHbIH, d4eTTeri cyboChTiK
MOWbIH GeniriHgeri apbip cerMeHTTe MeaLwepi apTypi,
con cebenTi aHaTOMUABIK, anblpMaLlblabiKTapabl 6iny
TPaHCMEeAUKYNAPAbIK BWHTMNEH OMBIPTKAHbIH, dAeTTer
cybocbTik MOMbIH BeniriHe onepauuws >acay KesiHae
HepB-TaMbIp/ibl 3akbiMAaHynap 6osMac yLWiH onepaums
TEXHWUKAChIH XKaHe acnan MeJLepiH TaHAay YLIiH KaxeT.

Herisri cespep: MopdomeTpnik, OMBbIPTKaHbIH,
MOWBbIH 6eniri, cybocbTiK, TapMmak, TpaHCNeANKYNAPbIK,
BUHT.
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MOP®OMETPUYECKUA AHA/IN3 KOMMNbIOTEPHOU TOMOIPA®UU
HOXXEK MO3BOHKOB, B AKCUA/IbHOW NMPOEKLLUN, B MPOLLECCE
NPEAOMNEPALVOHHOIO NIAHUPOBAHUNA TPAHCNEAUKY/IAPHON
®UKCALUN CYBAKCUANIBHOIO LWENHOIO OTAEJ/IA NMO3BOHOYHUKA

BBepeHue. PasnnuHble natonorum cybakcuanb-
HOro LWEeNHOro oTAesna MO3BOHOYHMKA MOTYT BbI3BaTb
dYHKLMOHaNbHbIE HApYLUEHUA W/WUAN HecTabunbHOCTb
cermeHTa. [lna npeojoneHns HecTabUNbHOCTU MOXET
6bITb MCMONBb30BaHa 3afHAA PUKCaLMA MO3BOHOUHMKA,
B YaCTHOCTW TpaHcneaukynspHas ¢ukcauma. TpaHcne-
AVKynsipHas dukcaumsa B cybakcMasbHOM LUEVHOM OT-
Jene MO3BOHOYHMKA ABNAETCA TeXHWYECKN CNOXHOM
M3-3a pa3smepoB HoxXkW. Llenbro gaHHoOro wccneposa-
HVA ABNAETCA, BblABNI€HNE CTaHAAPTHbIX aHaTOMMNYECKNX
MOPPOMETPUYECKNX XapaKTEPUCTUK HOXEK MO3BOHKOB
B cybakCManbHOM LUEMHOM OTzene MO3BOHOYHMKA B
npegonepauroHHOM obcnefoBaHuUY, Ana M3beXxaHus
OCJIOXKHEHW CBA3aHHbIX C JaHHONM NpoLeAypoil.

Martepuanbl u metoapbl. [laHHOe nccnegoBaHue
npescTaBAsieT cCoboMn KPOCC-CeKLUMOHHOEe nccneoBaHmne
nauveHTa, KOTOpbIA HyXzAaeTcs B obcnegoBaHmmn KT B
oTAeNeHUn Hepoxmpyprium 6oabHuLpbl Hasan Sadikin.
V3o6paxeHue KT byseT pekOHCTPyMpOBaHO NMpu NOMO-
W1 nporpamMmmHoro obecrneyenus OsiriX. AanHa npaBow
1 NeBOM HOXKMW, ee LUMPUHA, TMHWS NPOEKLIMN BO BHes-
PEeHUN TPaHCMNEeANKYAAPHOro BMHTA, NNHUA BHYTPEHHE-
rO paclienneHns v norepeyHblin paspes HOXKN n3me-
pannch Ha Bcex yposHax ot C3 go C6.

PesynbTatbl. CkaHbl KT 31 naumeHTa, 66111 BKAKO-
YeHbl B UCCNefOBaHWe, CPeAHMI BO3PacT KOTOPbIX CO-

ctaBua 39,12 + 9,73 net. Cpeant HUX 6b110 19 My>KUMH
n 12 xeHwuH. CooTBeTcTBEHHO B C6 CpeaHAa AauMHHA
W WUPUHA HOXKWK cocTaBuna 531 mm n 5,41 mm. Ha-
nobonbllee YUCNO AUHWUIA MNPOEKLMN BO BHEAPEHWUU
TPaHCNeANKYASsPHOTO BWMHTA B MJIOCKOCTb OCEBOro Ce-
yeHwus 6bina B C6, 32,43 MM. [MonepeyuHbl yron HOXKM
B MeauonatepaibHOM Yray AN TPaHCNeAUKYAspHOro
BWHTa MOKas3ain U3MEeHeHWs B Amana3oHe ot 42,7° po
43,9° ¢ wupokum yrnom B C4. [IByMepHbI aHain3 no-
Kaszas, YTo KaXK/Abli CErMEHT LUEMHbIX OTAENO0B MO3BOH-
KOB M MOJIOBasi MPUHAANEXHOCTb OMpPeAenstoT pasMep
HOXKW 1 BCTaBKW TPaHMeANKyAsPHOro BUHTa CO 3Haue-
Huem p <0,05.

BbiBoAbl. Pazmep HOXKM B TUMUYHOM Cy60CEBOM
LEHOM OTAesie MO3BOHOYHMKA B HalleM LieHTpe 1Mme-
€T pa3Hble pa3mepbl B KaXAOM cermeHTe cyboceBoro
TUMWYHOTO LIEMHOTO OTAE/1a MO3BOHKOB MEXAY My>XX4u-
HOW W XEHLLMHON, TaK YTO 3HaHWe aHaTOMUYECKMX pa3-
NNUnii HeobXxoaMMO Ans BbIbOpa TEXHUKM OnepaLum U
pa3mepa MHCTPYMEHTA, YTObbl n3bexxkaTb HepBHO-COCY-
ANCTBIX MOBPEXAEHUI BO BPeEMs onepauuu Ha TUAnY-
HbIVi CybOCeBOW LUEHbIN OTAEN MO3BOHOYHMKA C TPaHC-
NeAnKyAspHbIM BUHTOM.

KnroueBble cnoBa: Mopdometpuuecknin, Liei-
HbI OTAE/N MO3BOHOYHMKA, Cyb6OCEBOW, HOXKA, TPaHC-
NeAVKYASPHbBINA BUHT.



