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ABSTRACT

Objectives: In this study, we aimed to describe and characterize the incidence of thoracic degenerative disc pathologies, bulging/herniation, 
and the most common affected levels.
Patients and methods: Between January 2008 and May 2012, a total of 195 patients (109 females, 86 males; mean age 43.5 years; range, 
15 to 74 years) who were admitted with the complaint of dorsalgia and underwent magnetic resonance imaging (MRI) of the thoracic 
vertebral column were included in the study. Data including MRI findings, endplate and disc degeneration, disc height loss, bulging, and 
disc herniation were retrospectively analyzed.
Results: Of 3,348 patients, 195 patients had disc bulging/herniation. When 12 levels in 195 cases were taken into consideration, disc 
pathologies were found in 412 (18%) levels among the total of 2,340 intervertebral disc levels. Bulging was present in 11% (244/2,340) of the 
levels. Disc herniation was present in 7% (168/2,340) of the levels. The most commonly affected site was T7-8, followed by T8-9 and T11-12.
Conclusion: Thoracic disc pathologies are still a significant diagnostic challenge. Our study results show that the incidence of these 
pathologies is higher than expected.
Keywords: Bulging; dorsalgia; magnetic resonance imaging; thoracic disc herniation.

Thoracic disc bulgings/herniations are relatively 
uncommon, compared to lumbar and cervical disc 
pathologies. It is estimated that only 0.25 to 1% of all 
disc herniations take place in the thoracic region.[1] 
Although uncommon, it can be challenging to diagnose 
thoracic disease accurately, particularly thoracic disc 
herniation, which is a significant problem, since it 
can mimic several medical conditions and is often 
misdiagnosed as a cardiac, abdominal, gastrointestinal, 
neoplastic, or a demyelinating disease.[2] In thoracic disc 
herniation, dorsalgia of gradual onset may accompany 
some degree of myelopathy or sensory deficits and can 
reach disabling levels.[3]

Since dorsalgia is a highly common manifestation, 
making the differential diagnosis with various 
benign or more serious conditions is difficult in 
such settings.[4-7] The current diagnostic method of 

choice is magnetic resonance imaging (MRI), which 
is considered to improve this assessment in thoracic 
disc degenerative pathologies.[8,9] With MRI, the 
degenerative disc pathologies that would remain 
undetected can be diagnosed.[10]

In this study, we aimed to determine the incidence 
of thoracic disc bulgings/herniations at single or 
multiple levels and to evaluate the most common levels 
of the pathologies.

PATIENTS AND METHODS

After obtaining the approval of the Institutional 
Ethics Committee, the study was retrospectively 
performed by chart review. A written informed 
consent was obtained from each patient. The study 
was conducted in accordance with the principles of 
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the Declaration of Helsinki. Between January 2008 
and May 2012, a preliminary database of a total of 
3,348 patients was created. The inclusion criteria 
of the study were as follows: patients aged 15 years 
and over, patients admitted with the complaint of 
dorsalgia and patients who were scanned via MRI of 
the thoracic vertebral column at our hospital. The 
exclusion criteria were as follows: patients who had 
a chronic metabolic disorder, suspicion of infection, 
presence of a compression fracture, acute trauma, and 
malignancy in their medical history. Patients with 
prominent kyphosis and who had rotoscoliosis were 
also excluded.

The cases included in the study were divided into 
five age groups of 15-30, 31-40, 41-50, 51-60, and 61 
years and over. The data were recorded regarding the 
number of the intervertebral disc units.

The MRI images were assessed by a 
neuroradiologist experienced in spine MRI at two 
different times. Finally, findings were evaluated with 
regard to consensus of two separate assessments by a 
single radiologist.

Disc pathologies were defined as updated lumbar 
disc nomenclature.[11]

The cases were evaluated regarding the presence 
of disc pathologies: herniation, bulging, protrusion, 

and extrusion, sequestration, the degeneration of 
the disc and the endplate, the disc height loss, and 
the Schmorl nodes. The results of the two separate 
evaluations were compared and a consensus was 
reached.

RESULTS

Following the assessment of 3,348 patients in the 
preliminary database, 195 (5.82%) patients (109 females, 
86 males; mean age 43.5 years; range, 15 to 74 years) 
had disc bulging/herniation (2,340 disc levels). Forty 
patients belonged to the age group of 15-30 years, 
44 patients to 31-40 years, 52 patients to 41-50 years 
and 27 patients to 51-60 years; 32 patients were aged 
61 years or over.

T2 and T1-weighted sagittal and T2-weighted axial 
images of 195 patients were obtained with the 1.5 T 
Philips InterraMRI system in our hospital. In all cases, 
T1W (TR: 562 TE: 18 FOV: 250), T2W (TR: 3470, 
TE: 80, FOV: 250) sagittal, T2W (TR: 5244, TE: 100, 
FOV: 250) axial sequences were obtained via the MRI 
technique.

The results for the disc bulging/herniation in each 
thoracic intervertebral level are shown in numbers 
according to the age groups in Table 1.

Table 1. The frequency distribution of the findings regarding the levels of disc pathologies (bulging, herniation) according to 
age groups

Age (year)

Level 15-30 
(n=40)

31-40 
(n=44)

41-50 
(n=52)

51-60 
(n=27)

≥61
(n=32)

Total patient
(n=195) (level number=412)

B H B H B H B H B H B H
n n n n n n n n n n n % n %

T1-2 0 1 0 2 1 0 0 0 1 0 2 0.4 3 0.7
T2-3 1 1 2 1 2 2 1 1 1 1 7 1.69 6 1.45
T3-4 3 1 3 2 1 2 0 0 2 0 9 2.18 5 1.2
T4-5 1 0 4 1 4 3 0 0 0 0 9 2.18 4 0.9
T5-6 4 4 7 2 4 3 2 1 3 2 20 4.8 12 2.9
T6-7 6 3 2 3 4 5 2 2 3 4 17 4.12 17 4.12
T7-8 15 9 15 5 10 12 5 6 8 5 53 12.8 37 8.9
T8-9 6 6 6 4 8 9 6 3 7 7 33 8 29 7
T9-10 4 2 3 2 5 4 4 2 6 4 22 5.3 14 3.3
T10-11 5 1 2 2 5 3 6 2 10 2 28 6.7 10 2.4
T11-12 6 4 4 8 6 6 7 3 10 2 33 8 23 5.5
T12-L1 2 1 1 1 3 4 2 1 4 0 12 2.9 7 1.6
Total 53 33 49 34 53 53 35 20 55 27 245 59.4 167 40.6

(total bulging levels) (total herniation 
levels)

H: Herniation; B: Bulging.
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When 12 levels in 195 cases were taken into 
consideration, disc bulging/herniation were 
determined in 412 (18%) levels among the total of 

2,340 intervertebral disc levels. Bulging was present 
in 11% (245/2,340) of the levels. The most commonly 
affected site was T7-8, followed by T8-9 and T11-12. The 
level that bulging was least common was T1-2 with 
0.1% incidence (2/2,340). Disc herniation was present 
in 7% (167/2,340) of the levels. The most commonly 
affected site was T7-8, followed by T8-9 and T11-12. 
Figure 1 (T2-weighted sagittal image) shows left 
paracentral disc herniation, endplate degeneration 
and disc height loss at level T7-8. Figure 2 (T2-weighted 
axial image) shows right paracentral disc herniation 
at level T10-11. The level that disc herniation was the 

Figure 1. Sagittal T2-weighted 
magnetic resonance image 
showing disc height loss, 
endplate and disc degeneration, 
left paracentral disc herniation 
(arrow).

Figure 2. Axial T2-weighted magnetic resonance image 
showing right paracentral disc herniation; protrusion (arrow).

Table 2. The distribution of disc pathologies identified in magnetic resonance imaging according to intervertebral disc levels

Bulging Herniation

Disc level Bulging Asymmetric 
bulging

Protrusion Extrusion Sequestration Total level

n n n n n n %
T1-2 2 Ø 3 Ø Ø 5 1.2
T2-3 6 1 5 1 Ø 13 3.1
T3-4 7 2 5 Ø Ø 14 3.3
T4-5 8 1 4 Ø Ø 13 3.1
T5-6 20 Ø 10 2 Ø 32 7.7
T6-7 16 1 17 Ø Ø 34 8.2
T7-8 50 3 33 3 1 90 21.8
T8-9 29 4 29 Ø Ø 62 15
T9-10 21 1 13 1 Ø 36 8.7
T10-11 26 2 9 1 Ø 38 9.2
T11-12 29 4 21 2 Ø 56 13.5
T12-L1 10 2 7 Ø Ø 19 4.6
Total 224 21 156 10 1 412 99.4
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least common was T1-2 with 0.1% incidence (3/2,340). 
The disc pathologies identified by MRI are shown in 
detail in Table 2.

The total number of cases with single-level disc 
pathology was 80 (42 with bulging, and 38 with 
herniation). When 42 cases with single-level bulging 

Table 3. The frequency distribution of disc levels according to the cases with single and multi-level pathologies

Single level Multi level

Bulging + herniation

Disc level Bulging Herniation Bulging only Herniation only Bulging Herniation

n % n % n % n % n % n %
T1-2 0 2 0 1 1 1
T2-3 2 2 3 1 2 3
T3-4 1 1 6 3 2 1
T4-5 1 0 4 2 3 3
T5-6 2 3 13 4 6 5
T6-7 2 2 8 12 7 3
T7-8 16 15 26 22 6 4
T8-9 5 3 24 19 6 5
T9-10 4 3 16 10 2 1
T10-11 4 0 17 7 7 3
T11-12 8 6 22 5 5 10
T12-L1 4 1 8 2 2 2
Total 49 11.8 1 9.2 8 35.6 2 21.3 49 11.8 41 9.9

Table 4. The frequency distribution of the Schmorl nodes, endplate degeneration, disc height loss, according to the levels

Endplate level Number of Schmorl nodes Disc level Endplate degeneration
(level numbers)

Disc height loss
(level numbers)

n % n % n %

T1 inferior
T2 superior

0 T1-2 0 0

T2 inferior
T3 superior

0 T2-3 1 0

T3 inferior
T4  superior

1
1

T3-4 2 1

T4 inferior
T5 superior

3
4

T4-5 8 5

T5 inferior
T6 superior

4
5

T5-6 12 7

T6 inferior
T7 superior

11
6

T6-7 18 7

T7 inferior
T8 superior

31
23

T7-8 64 52

T8 inferior
T9 superior

37
30

T8-9 70 60

T9 inferior
T10 superior

46
38

T9-10 86 78

T10 inferior
T11 superior

44
32

T10-11 74 72

T11 inferior
T12 superior

38
34

T11-12 76 70

T12 inferior
L1 superior

28
22

T12-L1 51 50

Total 438/2340 18.1 Total 452/2340 19.2 402/2340 17.1
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were determined, the most common level was found to 
be the T7-8 level (n=17), followed by T11-12 (n=7), T8-9 
(n=4), and T10-11 (n=4), respectively.

When 38 cases with single-level herniation were 
evaluated, the most common level was found to be the 
T7-8 level (n=15), followed by T11-12 (n=6), T5-6 (n=3), 
T8-9 (n=3) and T9-10 (n=3), respectively.

The total number of cases with multi-level disc 
bulging/herniation was 115 (54 with multi-level 
bulging only, 31 with multi-level herniation only, 
and 30 with multi-level herniation accompanied with 
bulging). When 54 cases with multi-level bulging 
were evaluated, it was found that bulging was present 
at two levels in 30 cases, at three levels in 15 cases, 
at four levels in six cases, at five levels in two cases, 
and at seven levels in one case. When 31 cases with 
multi-level herniation were evaluated, it was found that 
herniation was present at two levels in 15 cases, at three 
levels in nine cases, at four levels in six cases, and at 
five levels in one case.

A total of 30 cases with multi-level bulging and 
herniation were evaluated. It was found that seven cases 
had single-level bulging and single-level herniation, six 
cases had bulging at one level and herniation at two 
levels, one case had bulging at one level and herniation 
at four levels, eleven cases had bulging at two levels 
and herniation at one level, one case had bulging at 
two levels and herniation at two levels, three cases had 
bulging at three levels and herniation at one level, and 
one case had bulging at four levels and herniation at 
one level. The frequency distributions of the disc levels 
according to single and multi-level pathologies are 
shown in Table 3.

When the disc degeneration and disc height loss at 
the thoracic level were evaluated, it was determined that 
among 195 cases (2,340 disc levels), 112 (57.4%) cases 
had disc degeneration at 525 levels, and 104 (53.3%) 
cases had loss of disc height at 387 levels. The levels 
at which the disc degeneration was present were T9-10, 
T8-9, T10-11, T7-8, T11-12 levels, followed by T12-L1 and 
T6-7 levels, respectively. Similarly, the levels at which 
the disc height loss present were T9-10, T10-11, T8-9, 
T11-12, T7-8 levels, followed by T12-L1 and T6-7 levels. 

When evaluated regarding endplate degeneration 
and Schmorl node, it was determined that among 
195 cases (2,340 disc levels), 102 (52.3%) cases had 
Schmorl node at 438 levels (18.1%). The frequencies of 
the Schmorl node and endplate degeneration at T9-10, 
T10-11, T11-12, T8-9, T7-8, T12-L1 levels were higher than 
those of the remaining levels, respectively (Table 4). 

The Schmorl nodes were more common in 40-year and 
older age groups. However, there was no significant 
difference between male and female groups.

When the clinical findings were taken into 
consideration, 195 cases with disc pathologies were 
admitted with the complaint of dorsalgia. Neural 
compression findings were identified in the remaining 
39 cases. When these cases were evaluated, it was found 
that seven cases had herniation and narrow channel at 
seven levels, five cases had herniation at three levels, 
five cases had herniation at one level, three cases had 
sequestered disc at one level, six cases had herniation 
at two levels, eight cases had multi-level herniation and 
bulging, and five cases had multi-level bulging.

DISCUSSION

This retrospective study included a total of 2,340 
thoracic intervertebral disc levels in 195 patients 
in whom MRI examination was performed for the 
complaint of dorsalgia. Magnetic resonance imaging 
has been considered to be an ideal technique for the 
assessment of thoracic disc problems, since it is both 
non-invasive and very delicate. The obtained coronal, 
axial and sagittal images can precisely show the level 
and morphology of the herniations and also identify 
the intradural and free migrating disc fragments with 
the created adverse effects on the adjacent structures, 
particularly the spinal cord.[5,6]

In the literature, the majority of thoracic disc 
herniations were reported to be seen during the third to 
fifth decades.[1] Our finding was, however, inconsistent 
with to a certain degree, and the majority of our 
patients belonged to the second to fourth decades. 
This result might have been caused by the difference 
of indications among the studies: our indication was 
dorsalgia and MRI were more widely used, compared to 
other studies in which MRI was used more likely, when 
thoracic disc degenerative pathology was suspected 
due to the presence of neurological symptoms.[12]

In our study, the most frequent findings on MRI 
were degeneration, height loss, bulging and herniation 
of the discs. Bulging and herniation were identified 
most frequently (69% and 67%, respectively) at the 
lower segments, from T7-8 to T11-12. A study performed 
on 40 cases revealed 49 thoracic disc herniations, 
which were predominantly present at the mid to lower 
segments with a ratio of about 75%.[8,13] In our study, 
we found a similar result and revealed that two-thirds 
of the occurrences of disc bulging and herniation took 
place at T7-8 to T11-12. This finding can be explained by 
the anatomical differences between the ribs and their 
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attachments. T7-8 is the last level of individually fused 
ribs, 8th, 9th, and 10th ribs join the sternum as fused 
ribs and 11th and 12th ribs do not have any attachments 
to the sternum. This anatomy leads to increased 
f lexibility of these intervertebral levels, compared to 
the higher thoracic levels.[1] In our study, in 50-year 
old and younger age group, the most affected levels 
were T6-9, but in older age group, the most affected 
levels were T10-12. We estimate age-related changes 
of the vertebral colon and ligaments facilitate disc 
pathologies of the lower thoracic level. At younger 
age group, presumably, acute course such as trauma, 
malposition facilitates disc pathologies of the middle 
thoracic level. The affected levels of disc pathologies 
may result from these two different mechanisms.

Furthermore, in younger age group, disc 
degeneration and disc height loss coexistence with the 
same level of bulging and herniation were less common. 
We concluded that, in the young age group, the reason 
of the disc bulging and herniation was related with 
acute pathology and acute trauma. In older age groups, 
there was a correlation between degenerative signal 
loss, disc height loss, and disc bulging/herniation.

One of the significant findings of this study 
was that 20% of the cases had herniations at more 
than one level. This incidence was similar to the 
result of 26% reported by Linscott and Heyborne[2] 
McInerney and Ball,[1] in their review article about the 
pathophysiology of thoracic disc disease, suggested 
that there was a tendency for thoracic disc herniation 
to be multiple in nature and that they were commonly 
identified in cases with cervical or lumbar disc 
herniations.[1,2] However, this suggestion was not 
supported by many researchers. Our results and also 
Linscott and Heyborne,[2] results were higher than 
those mentioned in previous studies.[4,14-16]

Degenerative disc disease was present in 22% 
(525/2,340) of the levels, whereas loss of disc height was 
determined in 17% (387/2,340). The findings related 
to the incidences and locations of the degeneration 
and the loss of disc height were in accordance in 
our study sample, both being more frequent at lower 
thoracic intervertebral disc levels. Since degenerative 
etiology has been favored for disc herniation and 
bulging,[1,13,14] the levels of disc degeneration and loss 
of height and herniation are expected to be similar. 
Our findings supported this expectation. When the 
incidence of degenerative disc disease was searched 
for in the literature, a wide range between 14 and 73% 
was determined to be reported even in asymptomatic 
individuals.[6,8] Our results were toward the smaller 
range.

The most commonly affected sites regarding the 
presence of both the Schmorl nodes and the endplate 
degenerations were the lower thoracic intervertebral 
levels in our series. The formation and clinical 
significance of the Schmorl nodes have not been 
clarified completely. The original report stated that 
they occurred with the disruption of the cartilaginous 
endplate of the vertebral body.[13,14] It has also been 
indicated that their presence is correlated with disc 
space loss, but not with advanced degeneration of the 
disc.[13] Our results favored the suggestion made by the 
original report, since the intervertebral levels of both 
findings were in correlation with each other.

Regarding the presence of neurological findings in 
cases with degenerative disc pathologies, the incidence 
of 20% is less than the 42% incidence reported in the 
study performed by Linscott and Heyborne[2] Even 
with such a high incidence of neurological findings, 
they still suggested that the thoracic intervertebral 
disc herniation may remain a misdiagnosis. The 
degenerative disc pathologies were able to be diagnosed 
in our series by keeping the indication range of 
MRI wide to include all cases with dorsalgia, and by 
focusing on the status of the intervertebral discs in 
the interpretation of MRI retrospectively. We can also 
suggest that thoracic intervertebral disc herniation 
may remain a missed diagnosis, if it is not considered 
within the range of preliminary diagnoses in cases 
with dorsalgia.[16-20]

In conclusion, several conclusions may be made 
regarding the MRI findings in patients with dorsalgia. 
Magnetic resonance imaging is a precise imaging 
technique for investigating patients with complaint 
of dorsalgia. Using the MRI technique more widely, 
the disc pathologies may be diagnosed at earlier ages. 
Bulging, herniation, degenerative changes, endplate 
changes, and Schmorl nodes are more frequently 
located in the lower intervertebral levels. Multiple 
presences of herniations or bulging in one patient are 
more common than previously reported. Finally, the 
thoracic intervertebral disc herniation may present 
a significant diagnostic challenge and may remain a 
misdiagnosis, if it is not considered within the range of 
preliminary diagnoses in cases with dorsalgia.
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