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Objective: The present study aims to investigate the correlation of neck pain with Modic 
changes and uncal degeneration. Our secondary goal is to investigate the relationship among 
Modic changes, disc herniation and uncovertebral joint degeneration in the cervical spine.

Methods: In this study, patients with a presenting symptom of neck pain were evaluated. 
We have excluded patients with spinal and cervical mass lesions, spinal fracture and history 
of cervical vertebral operation. Pain evaluation was made using the Visual Analog Scale (VAS) 
at rest. The cervical vertebral MRI and X-ray were used for radiological evaluation. In these 
scannings, loss of cervical lordosis, uncal degeneration, Modic changes and intervertebral 
disc degeneration were recorded.

Results: The findings showed that Modic changes were more frequent in patients with disc 
hernia compared with patients without disc hernia (p<0.001). The uncal degeneration was 
significantly more frequent in patients with Modic changes than in patients without Modic 
changes (p<0.001). The VAS scores were not associated with Modic changes (p=0.919).

Conclusion: The disc herniations and uncal degeneration are related to Modic changes in 
the cervical spine. The neck pain was not associated with Modic changes, which may arises 
from the study population with mostly chronic neck pain. Recommendations are provided 
to investigate a new large cohort study in the patient with acute pain.
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INTRODUCTION

Spinal degeneration and back pain is an important health 
problem in a lifetime for the human being because of the 
bipedalism. Many studies are conducted by several clinics 
who are working on spinal diseases to understand spinal 
degeneration. As a result of these studies, there have been 
classifications and algorithms concerning this subject. 
According to the literature, degenerative, vertebral end-
plate changes, also known as Modic changes, are the most 
common classification to evaluate vertebral degeneration, 
which have been first described by Modic et al.[1] among 
patients with chronic back pain. In recent years, Modic 
changes have been classified into three groups accord-
ing to the signal changes in magnetic resonance imaging 
(MRI). Modic Type 1 changes are described as the bone 
marrow edema and inflammation. Modic Type 2 changes 
are described as the displacement of red bone marrow 
with the fatty bone marrow due to ischemia. Modic Type 
3 changes are described as a hypointense line consistent 

with subchondral sclerosis.[2] Modic changes are a dynamic 
indicator of age-dependent degeneration and may vary 
in between these types during the natural course of the 
disease.[3] Therefore, the co-occurrence of Type 1–2 and 
Type 2–3 have been defined in the literature.[4] In paral-
lel with, the prevalence of Modic changes increases with 
advancing age.[1,3] Modic changes are generally seen with 
adjacent vertebral disc degeneration.[3]

Modic changes were first described in the lumbar ver-
tebrae and generally investigated in the lumbar region in 
the literature, which can be seen in patients with chronic 
lumbar pain with a frequency of 19–59%.[1,2,4] In the lum-
bar region, type 2 changes are encountered as the most 
frequent; type 3 changes can be encountered as the least 
frequent. Also, the most affected segments are the most 
mobile levels, which are L4-5 and L5-S1.[1,4,5] In the litera-
ture, there are some studies investigating the relationship 
between the Modic changes and pain. Kjaer et al.[6] stated 
the obvious relationship between the clinical symptoms 
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and degenerative disc diseases in the lumbar spine and 
claimed that the clinical symptoms are more related to the 
disc degenerations with the occurrence of Modic changes. 

The prevalence of cervical Modic changes are rarely being 
investigated in the literature. In this study, our aim is to 
evaluate the association of the Modic changes with the 
other cervical spondylosis findings and to investigate the 
compatibility of the Modic changes with cervical pain, 
which have been poorly studied before.

MATERIALS AND METHODS

In this prospective study, after getting approval from the 
ethical committee Taksim Training and Research Hospital 
on 27.01.2016/53, 450 patients with neck pain were eval-
uated between February and December 2016. One hun-
dred four patients were included in this study who could 
perform a VAS test properly. The cervical spondylosis was 
investigated in the cervical vertebrae X-ray and cervical 
MRI in seven days after the clinical performed. Patients with 
infiltrative bone marrow diseases, spinal masses, infectious 
and inflammatory spondylitis, vertebral fractures, Arnold-
Chiari malformation, a history of cervical surgery, existence 
of artifacts in the MRI were excluded from this study.

Visual Analog Scale (VAS): VAS at rest, that was 
used in our study is a standard 10cm straight line starting 
with ‘no pain’ ending with ‘insupportable pain’ horizon-
tally. After explaining the essential points of VAS to the 
patients, they were asked to mark the appropriate point 
on the line in concordance with the pain severity. Patients 
marked the appropriate point on the line indicating the 
severity of the pain. The longitude between the starting 
‘no pain’ point and the point patients have marked was 
measured in centimeter (cm) and noted for each patient.

MR imaging: 1.5Tesla MR (SignaHDxt; General Elec-
tric) imaging machine and whole-body coil was used. For 
the cervical evaluation sagittal T1-weighted fast spin-e-
cho (FSE), T2-weighted FSE and axial T2-weighted FSE 
(3680/128 repetition time/echo time, 180x256 matrix, 
280mm field of view and 4mm section thickness, NEX2 
were used.

Radiological evaluation: In cervical MR imaging evalu-
ation, Miyazaki’s grading system was used for the disc de-
generation and disc hernias.[7] High grade (grade 4–5) ver-
tebral discs which have decreased height of the vertebral 
body and hypointense homogenous disc herniation were 
noted. Furthermore, loss of cervical lordosis and degen-
eration of the uncovertebral joint was investigated in the 
cervical X-ray and MRI. Modic changes[2] (type 1: T1-W 
hypointense, T2-W hyperintense signal, type 2: T1-W hy-
perintense, T2-W iso to hyperintense, type 3: T1-W and 
T2-W hypointense signal) were used to evaluate vertebral 
end-plate degeneration (Figs 1, 2).

Patient evaluation for the VAS scoring was made by the 
neurosurgeon (MEA) and MRI evaluation was performed 
by the radiologist (EEE) who are well-experienced in spine 
disorders. Both the neurosurgeon and the radiologist 
was blinded for the alternate examination. Results were 
emerged together after the completed of the examination.

Statistical analysis: The normality of the distribution 
was analysed using Kolmogorov Smirnov (One sample 
Kolmogorov-Smirnov test) and Shapiro Wilk tests, Q-Q, 
boxplot and histogram graphics. Data were noted as 
mean, standard deviation, median (min.-max.), frequency 
and percentage. Categorical variables were evaluated with 
Fisher’s exact test and Chi-squared test with Yates’ cor-
rection. Quantitative variables that show the normal dis-

Figure 1. (a) MRI T1 weighted midsagittal image shows hypointens signal in the endplates adjacent to the C3-4 disc (long arrow), 
and hyperintense signal in the endplates adjacent to the C5-6 disc (arrow head). (b) MRI T2 weighted midsagittal image shows 
hyperintense signal on C3-4 (Modic Type1) and C5-6 end plates (Modic Type 2).

(a) (b)
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tribution in independent groups were compared with the 
t-test (independent samples t-test), quantitative variables 
that show non-normal distribution were compared with 
the Mann-Whitney U test. The compatibility of the disc 
herniation, MC and uncovertebral degeneration with each 
other were determined using the Kappa test. Effects of 
disc herniation, MC and uncovertebral degeneration on 
the VAS scores were evaluated with univariate analysis of 
variance. The significance level was set to be p<0.05 (two-
tailed). The analysis was carried out using an NCSS 10 
statistic package programme.

RESULTS

In our study, 450 patients were evaluated and after the 
exclusions, 104 patients’ data were used for evaluation. 
Five segments for each patient resulting with 520 levels 
were investigated. The median age was found to be 41.5 
(range, 16–74 years). 86 female and 18 male patients were 
included in this study. The gender related median age was 
41 in females (range16–73 years), whereas in males, it was 
44 (range 26–74 years). Loss of cervical lordosis was en-
countered in 80 patients (76.9%) among 104 patients. 

Disc herniation was evident in 64 patients (61.5%) among 
104 patients. According to the evaluation of the disc her-
niation levels, in 64 patients disc herniation was noted in 
a total of 113 segments. Disc herniation (n=113) was evi-
dent mostly in C5-6 (n=45, 39.8%), whereas it was evident 
at least in C3-4 (n=11, 9.7%). There was not any disc her-
niation noted to be at C2-3 level.

Modic changes was determined in 28 levels (5.38%) among 
520 levels. In 5 segments type 1, in 20 segments type 2, 
in 3 segments type 3, Modic changes was noted. Modic 
changes was mostly seen at C6-7 (n=12) level, at least at 
C3-4 (n=5) and C4-5 level (n=5) (Table 1). The median 
age of the patients with Modic changes was 54 (min18, 
max 74), whereas in patients without Modic changes, the 
median age was found to be 38 (min 16, max 72). There 
was a significant difference as a means of age between the 
patients with Modic changes and patients without Modic 
changes (p<0.001).

The frequency of Modic changes in a level with disc her-
niation (24%) increased more than in a level without disc 
herniation (0.25%) (χ2=92.5; p<0.001).

The frequency of uncal degeneration in the disc herniation 
segments (60%) was a significant difference when com-
pared to the without disc herniation segments (%0.49) 
(χ2=265; p<0.001).

The frequency of uncal degeneration in patients with 
Modic changes (89%) was a significant difference when 
compared to the patients without Modic changes (9%) 
(p<0.001).

Median pain period in patients with Modic changes was 
23.7 months; in patients without Modic changes, but with 
other degenerative changes was 14 months. In all of the 
patients included in this study, the median value for VAS 

scoring was 5.9 (min 0.5, max 10). Gender-related median 
value of VAS scoring was 6.1 (min 0.5, max 10) in females; 
in males, it was found to be 5.6 (min 0.5, max 10). In disc 
herniation, VAS scores were no significant difference be-
tween in patients with and without Modic changes (p=0.91 
Mann-Whitney U test) (Table 2). Age, sex, VAS of distri-
bution according to types of Modic, the results are not 
statistically reliable because of the low number of Modic 
types (Table 3).

DISCUSSION

The prevalenve of Modic changes is escalated with the rise 
of the age.[3] In our study, median age of all of the patients 
was 41.5, whereas in patients with Modic changes, the me-
dian age was found 54. The average age of the patients 
with Modic changes is correlated with the literature.[3] 
Our patient population was younger than the other study 
in the literature, so the frequency of Modic changes was 
found to be 5.38%. In the literature, there are different 
results for the prevalence of Modic changes. We think that 
the main reason for this could be the median age distri-
bution of the populations that were being investigated. In 
comparison with our study, there were four studies con-
ducted with older populations. Mann et al.[8] reported that 
the Modic changes was 40.4%, mostly type 2, in a study of 

Table 1. Modic type of distribution according to the level 
intervertebral disc

Modic changes C3-C4 C4-C5 C5-C6 C6-C7

Type 1 (n=5) n=1 n=2 n=0 n=2
Type 2 (n=20) n=4 n=2 n=4 n=10
Type 3 (n=3) n=0 n=1 n=2 n=0
Total (n=28) 5 5 6 12

Table 2. VAS comparison in patients with DH and 
DH+MC

 VAS median value p*

DH 6.1 (min 1.1–max 10) =0.91
DH+MC 6.2 (min 0.7–max 10)

*Mann-Whitney U test was used. DH: Disc hernia; MC: Modic changes; VAS: 
Visual Analog Scale.

Table 3. Age, sex, VAS of distribution according to types 
of Modic

 Age Sex VAS
 (Min-Max) (F-M) (Min-Max)

Modic 1 (n=5) 41 (18–45) 2F–3M 4.75 (0.7–7.1)
Modic 2 (n=20) 58.4 (45–74) 10F–10M 6.2 (2–10)
Modic 3 (n=3) 52.6 (43–61) 2F–1M 6 (3.9–8.1)

VAS: Visual Analog Scale; F: Female; M: Male; Min: Minimum; Max: Maximum.
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426 patients who are over 50. Hayashi et al.[9] reported 
that the median age was 49.8; the prevalance of Modic 
changes was 19.2%, mostly type 2 in their study. Peterson 
et al.[10] reported that the prevalace of Modic changes was 
16.1%, mostly type 1 in patients with a median age of 48 
years. Park et al.[11] reported that the prevalence of Modic 
changes was 16.9%, mostly type 2, the median age was 
60 in 98 patients. Apart from these studies, Matsumoto 
et al.[12] reported that the median age of the population 
was 39 years and the prevalence of Modic changes was 
4.5%, mostly type 2, which has correlated results with our 
study. After considering these studies, we may claim that 
the prevalence of Modic changes increases with advancing 
age. In our study, we encountered mostly type 2 changes, 
whereas at least type 3 changes. These results are concor-
dant with the prior studies of Mann, Hayashi, Matsumoto 
et al. Apart from these studies, Peterson et al.[10] reported 
that type 1 changes were the most frequent type. At this 
point, the differences between the studies may arise from 
the pain period differentials for the patients. Modic changes 
are a time-dependant dynamic process. In our study, most 
of the patients had chronic pain, therefore, type 2 changes 
were most frequent. However, in the study of Peterson et 
al.,[10] there was not any data for the pain period.

C4 and C7 segments are the most mobile segments in 
cervical flexion and extension.[13] C5-6 and C6-7 cervical 
disc herniation. Thus, C6 and C7 radiculopathies are com-
monly seen because of the reason that maximum static 
changes stress and degeneration occurs in these segments. 
The least affected segment of motion is known to be the 
C2-3 segment.[14] We claim that Modic changes tend to 
occur more frequently in the segments of C5-6 and C6-7, 
where there are more degenerative changes and in our 
study, we found that the most frequent Modic changes 
were in the segments of C6-7, secondly in the C5-6. Peter-
son et al.[10] reported that the most affected segment was 
C5-6 and Park et al.[11] reported that the most affected 
segment was C2-3.

It has been stated that Modic changes tend to occur with 
the co-existence of adjacent disc degeneration in the re-
cent literature.[1,3] In our study, Modic changes were noted 
in 24% of segments of cervical disc herniation and it was 
statistically significant when compared to the segments 
without disc herniation (p<0.001). Furthermore, the co-
existence of uncal degeneration was found to be more 
frequent in segments with Modic changes than in the seg-
ments without Modic changes (p<0.001). These results 
suggest the strong evidence of relationship among Modic 
changes, disc herniation and uncal degeneration in the cer-
vical spine.

The present study aims to investigate the relationship be-
tween Modic changes and cervical pain. Because of this 
reason, the VAS scores were compared in patients with 
disc herniation and in patients with the coexistence of the 
disc herniation and Modic changes. There was no statis-
tically significant (p=0.91). Because of the reason that in 
our study there was a dominance of Modic type 2 changes 

and chronic neck pain. In the literature, the pain was as-
sociated with Modic type 1 changes, which indicates early 
inflammation stage.[3,15–18] Type 2 Modic changes indicate a 
fatty bone marrow as a means of a chronic process, this 
may have no relation with the pain. In our study, we have 
noted Modic type 1 changes in only five segments; we 
claim that it could not have affected the pain scores since 
it is a small-scale sample.

We have included mostly patients with chronic neck pain 
in our study and this may be a limitation for our study. 
We recommend an investigation of Modic type 1 changes 
and VAS scores in larger scales with patients of acute neck 
pain. Another limitation could be the improbability when 
determining the accuracy of VAS scores. However, in the 
literature, it has been demonstrated that VAS scoring is 
an appropriate method to assess the pain severity when 
compared to the other methods. While constructing the 
study design, some other methods have been tried as an 
assessment of pain severity, but VAS scoring was the most 
accurate and simple method when compared to the oth-
ers.

It is obvious that disc herniations and uncal degeneration 
are related to Modic changes in the cervical spine. The 
neck pain was not associated with Modic changes, which 
may arise from the study population with mostly chronic 
neck pain. Recommendations were provided to investigate 
a new large cohort study in a patient with acute pain.
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Amaç: Bu çalışmanın amacı, boyun ağrısının Modic değişiklikler ve uncal dejenerasyon ile ilişkisini araştırmaktır. İkincil hedefimiz, servikal 
omurgadaki Modic değişiklikleri, disk herniasyonu, unkovertebral eklem dejenerasyonu arasındaki ilişkiyi araştırmaktır.

Gereç ve Yöntem: Boyun ağrısı olan hastalar değerlendirildi. Spinal ve servikal kitle lezyonları, spinal kırık ve servikal vertebral operasyon 
öyküsü olan hastaları dışlandı. İstirahatte Görsel Analog Skala (VAS) ile ağrı değerlendirmesi yapıldı. Radyolojik değerlendirme için servikal 
vertebral MRG ve direkt grafi kullanıldı. Bu taramalarda servikal lordoz kaybı, uncal dejenerasyon, Modic değişiklikleri ve intervertebral disk 
dejenerasyonu kaydedildi.

Bulgular: Disk hernisi olan hastalarda, disk hernisi olmayanlara göre Modic değişiklikleri daha sık görüldü (p<0.001). Uncal dejenerasyon, 
Modic değişiklikleri gösteren hastalarda, Modic değişiklikleri göstermeyen hastalardan anlamlı olarak daha sıktı (p<0.001). VAS skorları Modic 
değişiklikleri ile ilişkili değildi (p=0.919).

Sonuç: Disk herniasyonları ve uncal dejenerasyon servikal omurgada Modic değişiklikler ile ilişkilidir. Boyun ağrısı Modic değişiklikler ile 
ilişkili değildi, bu durum çoğunlukla kronik boyun ağrısı olan çalışma popülasyonundan kaynaklanıyor olabilir. Araştırmamız sonucunda akut 
ağrısı olan hastalar da yeni büyük bir Kohort çalışmasını öneririz.

Anahtar Sözcükler: Boyun ağrısı; Modic değişiklikleri; servikal dejenerasyon; uncal dejenerasyon.

Boyun Ağrısı, Modic değişiklikleri ve Unkal Dejenerasyon Arasındaki İlişki:
MRG Çalışması
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