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MEASUREMENT OF THE HEIGHT OF THE DISC SPACES
OF THE LOWER CERVICAL VERTEBRAE AND THEIR
CLINICAL USE

ALT SERVIKAL BOLGENIN DISK YUKSEKLIKLERININ OLCUMU VE
BUNLARIN KLINIK KULLANIMI

SUMMARY

Objective: The aim of this study is to determine the normal range of intervertebral disc heights in the
lower cervical region.

Materials and Methods: 50 male and 50 female adults who had no cervical trauma or history of
pathology were included in the study. Data were collected retrospectively using patient files and the
radiology archive. Cervical magnetic resonance imaging midline sagittal sections were taken, and
measurement of the disc height was done in millimeters using a computer from a medium space.

Results: The mean age was 40.06 + 13.59 years for the male patients and 39.47 + 12.61 years for the
female patients. There were no statistically significant differences between the sexes with age. The
median value of the C4-5 disc space height was 5.99 + 0.94 in males and 5.77 + 0.88 in females. The
median value of the C5-6 disc space height was calculated as 6.07 + 0.79 in males and 5.95 + 0.92 in
females. The median value of the C6-7 disc space height was calculated as 6.37 +0.72 in males and 6.22
+ 0.77 in females. No significant differences in the disc space heights were found between the sexes.

Conclusion: The values ranged between 3 mm and 7 mm. Our results are similar to the literature, and
support studies that report that the heights of cages and prosthetics used after discectomy should
be between these ranges. As a result, it is suggested that the height of the implant used after cervical
discectomy should be decided after measurement of the patient’s cervical intervertebral disc heights
and the foramina stenosis ratio, to decrease the rate of complications such as neurological deficit and
implant insufficiency.
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Level of evidence: Retrospective clinical study, Level lll

OZET

Amag: Calismsninamacialtservikal bolge diskaraliklarinin normal yiikseklik araliklarinda belirlenmesidir.

Materyal-metod: Calismada servikal travmasi veya patolojisi olma- yan 50 erkek ve 50 kadin hasta
dahil edilmistir. Veriler retrospektif olarak dosyalardan ve radyolojik gortinti arsivinden elde edilmistir.
Servikal manyetik rezonans goriintlileme sagittal orta hat kesitleri alinmis ve disk yiiksekligi orta
mesafeden milimetrik 6lcii kullanilarak bilgisayar ortaminda yapilmistir.

Sonuglar: Erkeklerde yas ortancasi 40.06 + 13.59, kadinlarda ise 39.47 + 12.61 olarak hesaplanmistir. Yas
gruplari arasinda erkek ve kadinlarda istatistiksel anlamli bir fark yoktur. C4-5 mesafesi disk ytiksekligi
ortanca degeri erkeklerde 5.99 + 0.94, kadinlarda 5.77 + 0.88 olarak elde edilmistir. C5-6 mesafesi disk
yuksekligi ortanca degeri erkeklerde 6.07 + 0.79, kadinlarda 5.95 + 0.92 hesaplanmistir. C6-7 mesafesi
disk yiiksekligi ortanca degeri erkeklerde 6.37 £ 0.72, kadinlarda 6.22 + 0.77 hesaplanmistir. Mesafelerin
yuksekliklerinde cinsiyetler arasi anlamli fark bulunamamistir.

Cikarim: Bulunan degerler 3 mm ile 7 mm arasinda degdisiklik gostermektedir. Elde edilen bu veriler,
literattirdeki calismalarla benzerdir ve diskektomi sonrasi disk araligina konulmasi gereken kafes veya
protezlerin yuksekliklerinin bu degerler arasinda olmasi gerektigini ileri stiren calismalari destekler
goriinmektedir. Sonug olarak; servikal diskektomi gibi girisimlerden sonra disk araligina konulacak
materyalin ylksekligine, hastanin kendi disk yiikseklikleri ve foramenin daralma oranina bakilarak
karar verilmesinin olasi noral defisit ve implant yetesizligi gibi komplikasyon orani azaltilacag: fikirleri
sUrtlmustar.

Anahtar Kelimeler: Servikal disk ytiksekligi, anterior servikal dis- kektomi, servikal diskopati

Kanit Diizeyi: Retrospektif klinik calisma, Diizey IlI
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INTRODUCTION:

Degenerative processes that increase with aging
are the most common cause of pathology in
the cervical region, as well as increased cervical
discopathy, spinal stenosis, and instabilities.
Cervical discectomy is the most frequently
performed surgery of the cervical region®. The
anterior approach that began to be used in the
early 19th century was further developed and
popularized by Robinson-Smith, Cloward,
and Hodgson-Stock””'. In the 1970s, anterior
tusion techniques using plates and screws were
developed, and the anterior approach began to
be used routinely for degenerative cervical disc

disease, spondylosis, fractures and neoplasms**°.

To give fusion after anterior cervical discectomy,
autografts, PEEK cages and prostheses have
begun to be placed in the disc space. The use
of these materials at the correct height helps
tusion,and also leads to a reduction of symptoms
through decompressing the neural canal®. It is
necessary to have a full knowledge of the disc
height to place material of the correct height.
There are not many studies on this subject.

In this study, we analyzed the heights of the
C4-5, C5-6 and C6-7 disc spaces, which are
the levels at which cervical disc operations are
done most commonly, in adult patients.

MATERIALS AND METHODS:

50 male and 50 female patients without cervical
trauma or pathologies were included in the
study. Data were obtained retrospectively from
patient files and the radiological image archive.
Cervical magnetic resonance imaging (IMRI)
midline sagittal sections were taken and the disc
height was measured by computer in millimeters
from a medium space (Figure-1).
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Figure-1. Measurement of C4-5, C5-6 and
C6-7 disc distances with cervical MRI

Statistical data were presented with median
values and standard deviations. The Mann-
Whitney U test was used for comparison of
the groups. For statistical analysis, the PASW
Statistics v18 program was used. P-values lower
than 0.05 were taken to indicate statistical
significance.

RESULTS:

The median age was calculated as 40.06 +
13.59 years in males and 39.47 + 12.61 years in
females. There were no statistically significant
differences between the age groups for men and

women (p=0.271) (Table-1).

The median C4-5 disc space height was
measured as 5.99 + 0.94 in males and 5.77 + 0.88
in females. There was no significant difference

between the sexes (p=0.653) (Table-1).
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The median C5-6 disc space height was
calculated as 6.07 £ 0.79 in males and 5.95 + 0.92
in females. There was no significant difference

between the sexes (p=0.397) (Table-1).

The median C6-7 disc space height was
calculated as 6.37 +0.72 in males and 6.22 + 0.77
in females. There was no significant difference

between the sexes (p=0.782) (Table-1).

Table-1. Statistical data distribution table of
C4-5, C5-6, and C6-7 disc heights (mm)
Male Female
Median | Standard | Median | Standard P

Deviation Deviation
AGE 40.06 13.59 39.47 12.61 0.271
C451 599 0.94 5.77 0.80 | 0.653
61 o7 0.79 5.95 0.92 | 0.397
Co-7 6.37 0.72 6.22 0.77 0.782

DISCUSSION:

As new technologies emerge, the variety of
tusion materials and removable dentures being
used in cervical disc surgery also increases. To
use these materials properly, it is necessary to
have a full knowledge of the anatomical and
morphometric characteristics of the cervical
spine and disc spaces. There are not many studies
on this subject but the number of morphometric
measurements is gradually increasing, due to the

increasing number of materials®'’.

Yukawa et al. reported a C4-5 median value of
6.2 mm in males and 5.6 mm in females, a C5-6
median value of 6.1 mm in males and 5.4 mm
in females, and a C6—7 median value of 6.6 mm
in males and 6.3 mm in females, in their studies
of direct cervical lateral radiographs of 1,230
adults'®. Although the measurement techniques
they used are different, these results are parallel
to the results of our study.

Abuzayed et al. reported the median values as
3.9 mm for C4-5, 3.9 mm for C5-6, and 4.5
mm for C6-7, using computed tomography
measurements of 48 adult patients’. On
measurement of seven cadavers using MRI by
Sohn et al., the median values were reported as
4.6 mm for C4-5, 3.92 mm for C5-6, and 3.97
mm for C6-7 .

It is possible to find different results in the
literature due to differences in the measurement
techniques and the mean patient ageh®5131718,
However, the measured values usually vary
between 3 mm and 7 mm. In the light of such
information, the material thickness being used
after cervical discectomy can be determined.
In the literature, it is often emphasized that
PEEK cages and prosthetics in a height range
of 4 mm to 7 mm should be preferred. However,
it has been suggested that the disc spacing is
already in decline with cervical degenerative
discopathy, and therefore it is required to relieve
the narrowing foramina by using materials
2 mm larger than measurements taken
preoperatively>'!. It has been reported that
raising the foramen by up to 3 mm liberalizes

and relieves the neural tissue.

Complications that may occur in cervical
fusion or prosthesis implantation include
material breakage, forward withdrawal from
the disc distance, the development of vertebral
fractures, a narrow channel, and extreme
nervous tension>>', The material should be
thinner than the disc space to prevent it moving
forwards. However, if it is too thin, the foramen
will shrink and cause pain. Bigger materials can
cause fractures in the vertebral end portions, as
well as lead to neuropathic symptoms through

stretching the foramen.
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In conclusion, according to the results of our

study and similar studies, the lower cervical

spine disc height values vary in the range of 3

mm to 7 mm. These measurements should be

made with the help of preoperative radiological

examinations. The height of the material to

be introduced into the disc space should be

determined by looking at the patient’s own disc

height and foramen narrowing rate, to reduce

the complication rate.
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