Journal of Korean Society of

Spine Surgery

Kyphotic Neck and Correlation With Clinical Outcomes

Woo-Kie Min, M.D., Ph.D., Jong-Uk Mun, M.D.?

J Korean Soc Spine Surg 2016 Mar;23(1):54-62.
Originally published online March 31, 2016;

http://dx.doi.org/10.4184/kss.2016.23.1.54

Korean Society of Spine Surgery
Department of Orthopedic Surgery, Gangnam Severance Spine Hospital, Yonsei University College of Medicine,
211 Eunju-ro, Gangnam-gu, Seoul, 06273, Korea Tel: 82-2-2019-3413 Fax: 82-2-573-5393

©Copyright 2016 Korean Society of Spine Surgery
PISSN 2093-4378 €ISSN 2093-4386

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://www.krspine.org/DOIx.php?id=10.4184/jkss.2016.23.1.54

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/

creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

www.krspine.org



Review Article ‘

J Korean Soc Spine Surg. 2016 Mar;23(1):54-62. http://dx.doi.org/10.4184/jkss.2016.23.1.54

Kyphotic Neck and Correlation With Clinical

Outcomes

Woo-Kie Min, M.D., Ph.D., Jong Uk Mun, M.D.*

Department of Orthopedic Surgery, Kyungpook National University Hospital, Daegu, South Korea
Department of Orthopedic Surgery,Changwon Gyeongsang National University Hospital, Changwon, South Korea™

Study design: A literature review regarding the correlation between a kyphotic neck and its clinical outcomes.

Objectives: This review examines normal cervical alignment, methods for assessing alignment, a specific correlation between kyphotic
neck and clinical outcomes, and indications and methods of surgical treatment.

Summary of Literature Review: Cervical kyphotic deformity is problematic in terms of HRQOL due to nerve damage or loss of

horizontal gaze.
Materials and Methods: Review of the literature.

Results: Cervical kyphosis can be caused by postlaminectomy, degenerative disc disease, and trauma, and the symptoms exhibit diverse
clinical progression including compensatory mechanisms, adjacent segment disease, changes in quality of life, and cervical myelopathy.
Given the serious complications of cervical surgery, we need a deep understanding of spine anatomy, preoperative planning, and

correction methods.

Conclusions: It is vital to investigate cervical sagittal alignment and to perform intensive treatment and carrective surgery to achieve

better clinical outcomes.

Key words: Cervical spine alignment, Cervical kyphosis, Cervical adjacent-segment disease, Cervical myelopathy, Sagittal vertical axis
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Table 1. Normal segmental cervical angles in asymptomatic adults from
literature™

Level Angle(°)
Co-C1 2.1+50
C1-C2 -322+70
C2-C3 -1.9+52
C3-C4 -1.5+50
C4-Ch 0644
C5-C6 -1.1+£5.1
C6-C7 45+43
C2-C7 9.6
Total(C1-C7) -41.8

Values presented as means+SDs, and the negative sign indicates lordosis
in the segmental values.

*Adapted from Hardacker et al.”

SD indicates standard deviation.

Table 2. normal cl values for males and females in different age groups
in asymptomatic adults from literature

Age Group Male(®) Female(®)
20-25 16+16 1510
30-35 2114 16416
40-45 2714 2317
50-55 22415 25:11
60-55 22413 25+16

Values presented as means+SDs.
*Adapted from Gore et al."”
CL indicates cervical lordosis; SD, standard deviation.
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Fig. 1. Sagittal radiographs showing 3 different methods used to determine cervical lordosis. (A) The 4-line method for measur-
ing cervical Cobb angles. This method includes drawing a line either parallel to the inferior endplate of C-2 or extending from
the anterior tubercle of C-1 to the posterior margin of the spinous process, and another line parallel to the inferior endplate of
C-7. Perpendicular lines are then drawn from each of the 2 lines noted above, and the angle subtended between the crossing of
the perpendicular lines is the cervical curvature angle. (B) The Jackson physiological stress lines method for measuring cervical
curvature. The method requires drawing 2 lines, both parallel to the posterior surface of the C-7 and C-2 vertebral bodies and mea-
suring the angle between them. (C) The Harrison method for measuring cervical curvature. The Harrison posterior tangent method
involves drawing lines that are parallel to the posterior surfaces of all cervical vertebral bodies from C-2 to C-7 and then summing
the segmental angles for an overall cervical curvature angle. Adapted from Sheer J.K et al; J Neurosurg Spine. 2013;19(2):141-

59.”
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Fig. 2. Visual representation of the technique used to measure cervical
SVA. The arrows represent the distance between the posterior superior
corner of C7 and a plumb line dropped from C2 (C2-C7 SVA), the external
auditory meatus (EAM; CGH-C7 SVA), and C1 (C1-C7 SVA). SVA, sagittal
vertical axis; CGH, center of gravity of head. Adapted from Tang JA et al;
Neurosurgery. 2012;71(3):662-9.”



Journal of Korean Society of Spine Surgery

Kyphotic Neck and Correlation with Clinical Outcomes

Chin-brow
vertical angle
(CBVA)

Fig. 3. Artist's illustration of the following spinal measurements Chin-
brow vertical angle(CBVA) T1 slope. Adapted from Ames CP et al; Spine
(Phila Pa 1976). 2013;38(22 Suppl 1):5149-60."
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Fig. 4. Upper: Chain of correlation between pelvic incidence and regional sagittal parameters with the corresponding Pearson coefficient (r)
values. A large pelvic incidence requires a large lumbar lordosis (r=0.52). An increase of lumbar lordosis is correlated with an increased tho-
racic kyphosis (r=-0.34), which is correlated with an increased cervical lordosis (r="-0.51). Lower:Correlation between pelvic tilt and lumbar/
cervical lordosis. A loss of lumbar lordosis is correlated with a pelvic retroversion acting as compensatory mechanisms (r=-0.29). Pelvic retro-
version is also correlated with an increased cervical lordosis (r=0.31). Adapted from Blondel et al., unpublished data, 2012.
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Fig. 5. Comparison of effects of positive sagittal alignment on NDI and
PCS scores. Left, patient with C2-C7 SVA of 20.9mm exhibiting PCS
score of 55.1 and NDI score of 3 (no disability). Right, patient with C2-C7
SVA of 59.2 mm exhibiting PCS score of 28 and NDI score of 37 (severe
disability). SVA, sagittal vertical axis; NDI, neck disability index; PCS,
physical component score Adapted from Tang JA et a |; Neurosurgery.
2012;71(3):662-9.%
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