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Abstract
Background The thoracic spine pathology can lead to severe disability and discomfort.

This study aims to identify determinant characteristics in patients with thoracic spine pathologies who 
present with non-regional complaints such as lumbar/cervical pain and others.

Methods A prospective observational descriptive study was conducted at Basrah Teaching Hospital 
from March 2020 to December 2021, enrolling 114 patients categorized into two groups. Group A included 
patients with thoracic spine pathology and thoracic pain, while Group B consisted of patients with thoracic 
spine pathology and non-local symptoms (such as lower lumbar pain, pain in extremities, etc.). Comprehensive 
clinical evaluations were performed using a specially designed questionnaire.

Results The majority of patients were in the 60-79 age group, with females comprising 55 % in Group A 
and 60 % in Group B. Smoking was observed in 28.98 % of Group A and 26.66 % of Group B. Symptomatic 
patients with solitary back pain commonly exhibited dorsal root compression symptoms (49.27 %), lower limb 
weakness (18.84 %), and sphincter dysfunction (7.24 %). Patients with thoracic plus lower and/or neck pain 
frequently reported paraesthesia (42.22 %) and cervical root symptoms (48.38 %). Kyphotic deformity was 
present in 20.28 % of Group A and 11.11 % of Group B, while tenderness was observed in 23.18 % of Group A 
and 13.33 % of Group B. Plain radiograph changes, including disk space narrowing (44.44 %), subchondral 
sclerosis (29.63 %), curve alterations (29.63 %), and facet arthropathy (25.9 %), were more prevalent in those 
with symptomatic thoracic back pain (Group A).

Conclusion Non-local symptoms in thoracic spine pathologies are common, with complicated and multi-site 
low back pain being more prevalent than isolated back or thoracic pain. Elderly individuals, females, obesity, 
and comorbidities appear to be predictive risk factors for low back pain development. Paraesthesia emerges 
as the most common neurological manifestation, while kyphosis and scoliosis are primary presentations 
of thoracic pathologies. Multi-modalities of imaging, including plain radiographs, MRI, CT scan, and DEXA 
scan, can aid in detecting back pathologies. The mainstay of managing symptomatic thoracic pathologies is 
surgical intervention.
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INTRODUCTION

The thoracic spine, while often overlooked, plays a crucial role in the vertebral column. Afflictions 
of the thoracic spine can lead to significant disability and pain, exacerbated by its inherent stiffness 
due to  structural disparities when compared to the cervical and lumbar spine [1]. This  region 
is susceptible to  a  spectrum of  conditions, including inflammatory, degenerative, metabolic, 
infective, and neoplastic, all of which contribute to pain and disability [2]. The concept of 'regional 
interdependence' elucidates the interrelation wherein seemingly unrelated impairments 
in one anatomical region can influence the development or persistence of pain in another [3].

Although thoracic intervertebral discs and facet joints can act as pain generators, thoracic radicular 
pain is uncommon. Similar to the lumbar spine, degenerative changes visualized in thoracic spine 
imaging may not necessarily correlate with pain, highlighting the prevalence of non-specific thoracic 
spine pathology [4]. Therefore, it is imperative to scrutinize the reliability of clinical methods 
for thoracic spine evaluation.

Pathological afflictions impacting the thoracic spine encompass osteoporotic fractures (most 
prevalent), spinal tumors, thoracic spinal canal stenosis, vertebral osteomyelitis, tuberculosis, 
lateral recess stenosis, and arthritis [5–11]. Radiological imaging, including X-ray (revealing disc 
space narrowing, subchondral sclerosis, curve changes, and facet arthropathy), MRI (detecting disc 
abnormalities, bony changes, dura, or other anomalies), and CT scans (evaluating disc condition, 
canal size, osteophytes, and other factors), along with electrical impulse testing such as EMG 
to assess nerve function, provide comprehensive insights [12].

This study endeavours to uncover potential determinants and characteristics of thoracic spine 
pathologies, exploring patient and pathology specifications along with their outcomes. By delving 
into these aspects, we  aim to enhance our understanding of this often-neglected region, paving 
the way for more effective clinical evaluation and management strategies.

METHODS

Study Design: A prospective observational descriptive study was conducted at Basrah Teaching 
Hospital from March 2020 to December 2021. A total of 114 patients were enrolled and categorized 
into two groups.

Study Population and Sampling:

Group A: Comprising 69 patients with chronic thoracic pain attributed to thoracic spine pathologies, 
confirmed through clinical and radiological examinations, irrespective of complaint duration.

Group B: Consisting of 45 patients presenting non-regional extra-thoracic symptoms (lumbar, 
cervical, etc.) subsequently diagnosed with thoracic spine pathologies.

Exclusion Criteria:

• Patients with acute traumatic back pain were excluded from the study (They were insignificant 
findings).

• Patients with organic pathology of the lumbar and cervical spine visible on MRI or CT or RG were 
also excluded.

• Patients with chronic medical conditions that may cause pain or numbness, such as anaemia, 
vitamin B deficiency or neuromuscular disease, should also be excluded.

Ethical Committee:

Approval from the Basrah Health Directorate and the scientific research ethical committee of the 
scientific council of the Arabic Board of Orthopaedics was obtained prior to data collection.

Clinical Evaluation:

Each patient underwent a comprehensive clinical assessment, including a medical history, 
comorbidity evaluation, and BMI calculation using the formula (kg/m²).
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Follow-up of Patients:

Selected cases requiring surgery underwent monitoring during hospitalization, detailing procedures, 
surgeries, and treatments. Monthly visits over six months included updated history, examinations, 
and investigations.

Data Collection:

Information was gathered using a meticulously designed questionnaire with three essential sections:

1. Socio-demographical characteristics (name, age, gender, BMI, occupation, and address).

2. Patient history and examination related to the complaint.

3. Subsequent investigations and applied managements.

History:

Patient complaints were thoroughly analyzed, considering pain characteristics (site, onset, radiation, 
aggravating and relieving factors). Full medical and surgical histories covered chronic illnesses, 
social history, and relevant habits (smoking, alcohol and sports).

By employing this comprehensive approach, the study aimed to not only identify determinant 
characteristics but also establish a robust foundation for understanding and managing thoracic 
spine pathologies.

Investigations

Laboratory tests included hematological tests (Complete Blood Count), biochemical tests 
(glycosylated hemoglobin (HbA1c), estimated sedimentation rate (ESR), and C-reactive protein 
(CRP)).

Imaging studies included X-rays (narrowing of the disc space, subchondral sclerosis, curve changes, 
and facet arthropathy), MRI (disc abnormality, bony changes, dura, and cord, or others), CT-scan 
(disc, size of the canal, osteophytes, and others), and DEXA-scan.

Statistical analysis

Statistical calculations were done using Statistical Package for the Social Sciences version 25 
(SPSS Inc.) in which categorical data were expressed as numbers and percentages, the differences 
between the groups were analyzed using the Chi-square test (X2). Adjusted standardized residuals 
were used to explore which variable is considered a contributor to the chi-square results 
(> 3 adjusted standardized residuals). Continuous data expressed as mean ± SD and the differences 
between the  groups were analysed by non-parametric Kruskal – Wallis H test for abnormally 
distributed data and ANOVA test for normally distributed data. Shapiro – Wilk test was used 
to test the normality of the data, and outliers were detected using Boxplot methods. Confidence 
intervals of 95 % were applied as the dependent interval in statistics and P-values < 0.05 were 
accepted as statistically significant.

RESULTS

Among sixty-nine patients in Group A (60.52 %), 27 (39.13. %) had isolated thoracic back pain and 
42 (60.86 %) presented with thoracic plus other symptoms (lower back pain and/or neck pain). 
Group B consisted of 45 (39.47 %) of the enrolled patients and 31 subjects (68.88 %) presented 
with lower back pain and/or neck pain. Most of the patients in both groups were in  the  age 
group of 60–79 years. Females were predominant in both groups. Besides, most of the patients 
from groups A and B were recorded as overweight or obese. In addition, in both groups, there 
were slightly more unemployed than employed. Regarding the medical, surgical, and social 
characteristics, both groups shared close results in the incidence of diabetes, hypertension, 
hyperlipidemia, Sickler cell disease, and renal disease. There was a significant difference 
in diabetes cases between group A and group B (p = 0.047) (Table 1).
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Table 1
Comparison between group A and group B regarding the demographical parameters

Variables

Group A (n = 69) Group B (n = 45)

P valueThoracic back 
pain (n = 27)

Thoracic + Lower 
back pain and/
or Neck pain 

(n = 42)

Lower back pain 
and/or Neck 
pain (n = 31)

Other 
symptoms (n 

= 14)

No.

Age (years)

< 20 years 2 1 1 0 0.245
20–39 3 4 2 3 0.35
40–59 7 12 9 4 0.124
60–79 10 17 15 4 0.75
≥ 80 5 8 4 3 0.057

Gender
Male 11 20 13 5 0.68
Female 16 22 18 9

BMI (kg/m2)
Normal weight 7 12 8 2 0.87
Overweight 12 19 13 5 0.23
Obese 8 11 10 7 0.48

Occupation
Employee 12 15 13 6 0.17
Non-employee 15 27 17 8 0.59

Medical 
history

Diabetes mellitus 10 18 14 4 0.047
Sickle cell anemia 2 1 3 1 0.24
Renal disease 2 1 3 0 0.421
Hypertension 11 10 9 2 0.64
Hyperlipidemia 9 11 9 2 0.15

Surgical 
history

Previous surgery 3 5 3 1 0.78
Previous trauma 0 7 2 1 0.98

Social 
history

Smoking 8 12 9 3 0.365
Alcohol 1 0 1 0 0.27
Active sport habit 2 4 3 1 0.25

Neurological evaluation Group A patients mostly presented with paraesthesia along the distribution 
of radicular nerve 34 (49.27 %), and dorsal root symptoms 17 (56.34 %). Nineteen out of 45 (42.22 %) 
of group B had paraesthesia which was significantly lower than that found in the group A (p = 0.009). 
Cervical root pain found in 8 (19.04 %) cases of group A and 6 (23.27 %) cases of group B. Weakness 
of the lower limb was reported by 13 (18.84 %) in group A and 5 (11.11 %) in group B. The urinary 
and stool sphincters uncontrolled reported by 5 subjects (7.24 %) of group A and 3 (6.66 %) of group 
B (Table 2).

Table 2
Comparison between group A and group B regarding the neurological evaluation

Neurological 
evaluation

Group A (n = 69) Group B (n = 45)

P valueThoracic back 
pain (n = 27)

Thoracic + Lower 
back pain and/
or Neck pain 

(n = 42)

Lower back pain 
and/or Neck pain 

(n = 31)
Other symptoms 

(n = 14)

No.
Paresthesia 12 22 15 4 0.009
Cervical root 0 8 5 1 0.078
Dorsal root 12 5 3 0 0.82
Lumbosacral root 0 9 7 3 0.091
Lower limb weakness 6 7 4 1 0.26
Sphincter 
uncontrolled 2 3 2 1 0.054
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The examination results of patients with thoracic pathologies reveal that group A presented mostly 
with kyphosis in 14 (20.28 %) and scoliosis in 5 (7.24 %) while group B in 5 (11.11 %) and 1 (2.22 %), 
respectively.

We felt tenderness in 16 subjects (23.18 %) of group A and 6 (13.33 %) of group B. There were 
30 (43.47 %) of group A with a limited range of motion of the thoracic spine and 19 (42.22 %) 
of group B.

Hyperreflexia of the upper limb was found in 1 (1.44 %) in group A and 1 (2.22 %) in group B. 
Hyperreflexia of lower limbs was found in 12 (17.39 %) of group A and 6 (8.88 %) of group B. There 
were 3 (4.34 %) cases of spastic gait in group A and one case (2.22 %) in group B. (Table 3).

Table 3
Comparison between group A and group B regarding the examination parameters of the thoracic spine

Variables

Group A (n = 69) Group B (n = 45)

P value
Thoracic 
back pain 
(n = 27)

Thoracic + Lower 
back pain and/
or Neck pain 

(n = 42)

Lower back 
pain and/

or Neck pain 
(n = 31)

Other 
symptoms 

(n = 14)

No.

Look

Kyphosis 6 8 4 1 0.078
Scoliosis 2 3 1 0 0.68
Mass 0 1 1 0 0.58
Ulcer skin lesion 0 1 1 0 0.245
Rash skin lesion 0 1 0 0 0.35

Feel Tenderness 9 7 5 1 0.18

Move Limited range of spine 
motion 10 20 13 6 0.65

Reflexes Lower limb Hyperreflexia 5 7 4 2 0.65
Spastic gait 1 2 1 0 0.14

Complete blood count, HbA1c, and ESR were recorded higher values among group B compared 
to others, while CRP recorded higher results mostly among group A, which was statistically 
non-significant (p > 0.05) (Table 4).

Table 4
Comparison between group A and group B regarding the laboratory parameters

Parameters

Group A (n = 69) Group B (n = 45)

P valueThoracic back 
pain (n = 27)

Thoracic + Lower 
back pain and/or 

Neck pain (n = 42)
Lower back pain and/
or Neck pain (n = 31)

Other symptoms 
(n = 14)

Mean ± SD
CBC 10.32 ± 1.47 9.84 ± 1.21 10.87 ± 0.92 10.2 ± 1.13 0.541
HbA1c 8.56 ± 2.7 7.53 ± 1.62 9.82 ± 2.96 7.89 ± 1.8 0.068
ESR 37.68 ± 7.42 42.28 ± 5.36 46.52 ± 7.9 35.34 ± 6.8 0.059
C-reactive protein 8.72 ± 3.7 9.59 ± 3.45 8.98 ± 3.18 8.56 ± 2.61 0.47
Hypercholesterolemia 270.29 ± 50.67 279.67 ± 54.98 260.72 ± 42.31 254.39 ± 70.21 0.098
Hypertriglyceridemia 280.7 ± 40.36 285.3 ± 65.47 290.74 ± 62.15 289.47 ± 36.25 0.074

Plain radiograph changes including narrowing of disk space in 28 (40.5 %), subchondral sclerosis 
in 19 (27.5 %), curve change in 19 (27.5 %), and facet arthropathy in 17 (24.6 %) were registered 
in group A. In group B, the narrowing of disk space was found in 14 (31.11 %), subchondral sclerosis 
in 9 (20 %), curve change in 6 (13.33 %), and facet arthropathy in 7 (15.6 %).
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MRI changes in group A included disc abnormality in 20 cases and bony changes in 16 cases. Cord 
and dural pathology were found in two patients and primary bone tumor in one patient. Additionally, 
there was metastasis in 3 (4.3 %) cases and Pott's disease in 4 (5.7 %) cases. In group B, there were 
2 (4.44 %) metastatic cases and 2 cases (4.44 %) of Pott's disease.

In CT scans, the canal stenosis was found in 3 patients for each group. Primary thoracic bone tumors 
were reported in one patient in group B (giant cell tumor) and one case in group A (osteoid osteoma). 
The osteophytes were recorded in 19 patients in group A and 9 patients in group B. Osteomyelitis 
and discitis were recorded in 2 (4.34 %) cases in group A. Spine TB was found in 3 patients in group 
A and 2 patients in group B.

DEXA scans were performed in 25 cases in group A and 24 patients in group B, revealing that 
osteopenia presented in group A in 12 (17.4 %), whereas in group B, there were 7 (15.5 %) cases. 
Osteoporosis was recorded mostly in group A in 15 cases (21.7 %) and only 6 subjects of group B 
(13.3 %), but the findings were statistically not significant (p > 0.05) (Table 5).

Table 5
Comparison between group A and group B regarding the radiological parameters

Parameters

Group A (n = 69) Group B (n = 45)

P value
Thoracic 
back pain 
(n = 27)

Thoracic + Lower 
back pain and/or 

Neck pain (n = 42)

Lower back pain 
and/or Neck 
pain (n = 31)

Other 
symptoms 

(n = 14)
No.

Plain 
X-ray

Narrowing of disk space 12 16 9 5 0.25
Subchondral sclerosis 8 11 6 3 0.64
Curve change 8 11 5 1 0.09
Facet arthropathy 7 10 5 2 0.07

MRI

Disc abnormality 8 12 9 2 0.21
Bony changes 7 9 8 1 0.2
Cord and Dural pathology 1 1 0 2 0.35
Primary bone tumor 0 1 0 1 0.08
Metastatic disease 1 2 1 1 0.056
Spinal TB 1 3 1 1 0.59

CT

Canal Stenosis 1 2 2 1 0.08
Osteophyte 7 12 6 3 0.12
Dural calcification 2 1 1 0 0.21
Osteomyelitis and discitis 1 1 0 0 0.23
TB spine 1 2 1 1 0.45
Primary thoracic bone 
tumor 0 1 0 1 0.87

Metastatic disease 1 2 1 1 0.61

DEXA
Osteopenia 5 7 5 2 0.058
Osteoporosis 7 8 4 2 0.08

The metastasis was found in 3 cases of group A and 2 cases in group B. Intradural extramedullary 
tumor percentage was (2.22 %) in group B (meningioma). Intradural intramedullary tumor percentage 
was (2.89 %) in group A and (2.22 %) in group B. Spine TB recorded in 3 cases in group A and 2 cases 
in group B. Discitis and osteomyelitis were found in 2 (2.89 %) of group A. Degenerative changes 
were reported in 59 (85.5 %) cases of group A and 38 (84.4 %) cases of group B (Table 6).



206Genij ortopedii. 2024;30(2)

Сlinical studies

Regarding surgical versus nonoperative management, all metastasis cases were treated 
by chemotherapy and radiation. One case underwent spine decompression. In intradural mass, all 
cases underwent laminectomy. Three patients with TB underwent surgery (two in group A and one 
in group B). Two cases of osteomyelitis and discitis in group A underwent drainage operation. Two 
patients with primary bone tumors underwent laminectomy. All degenerative cases were managed 
conservatively (Table 7).

Table 6
Comparison between Group A and Group B regarding the pathology diagnosis

Variables

Group A (n = 69) Group B (n = 45)

P value
Thoracic 
back pain 
(n = 27)

Thoracic + Lower 
back pain and/or 

Neck pain (n = 42)

Lower back pain 
and/or Neck pain 

(n = 31)

Other 
symptoms 

(n = 14)

No.

Metastasis 1 2 1 1 0.59

Intradural extramedullary 0 0 0 1 0.098

Intradural intramedullary 1 1 0 1 0.08

TB, spine 1 2 1 1 0.12

Diskitis and osteomyelitis 1 1 0 0 0.23

Primary bone tumor 0 1 0 1 0.45

Degenerative 
changes

Degenerative disk 
disease 2 2 2 4 0.87

Facet joint disease 10 14 11 3 0.61

Spinal stenosis 2 1 0 1 0.45

Spondylosis 9 19 16 1 0.59

Table 7
Comparison between Group A and Group B regarding the management non operative vs. surgery

Surgery

Group A (n = 69) Group B (n = 45)

P valueThoracic back 
pain (n = 27)

Thoracic + Lower 
back pain and/or 

Neck pain (n = 42)

Lower back pain 
and/or Neck pain 

(n = 31)
Other symptoms 

(n = 14)

n (%)

Metastasis 0 1 0 0 0.062

Intradural 
extramedullary 0 0 0 1 0.08

Intradural 
intramedullary 1 1 0 1 0.59

Spinal TB 1 1 0 1 0.074

Discitis and 
osteomyelitis 1 1 0 0 0.059

Herniated disk None

Primary bone tumor 0 1 0 1 0.098

Bulging disk None

Facet joint disease None

Spinal stenosis None
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DISCUSSION

The clinical and epidemiologic exploration of the thoracic spine has been comparatively neglected 
when juxtaposed with the lumbar and cervical spine. However, our study underscores the substantial 
impact of thoracic spine pathology on individuals, with pain in this region proving equally disabling 
and burdensome.

Goh et al. delved into the influence of age and gender on thoracic spine degenerative disease, 
revealing an age-related increase in abnormal findings, particularly in the mid- and lower thoracic 
discs [13]. In our study, age and gender significantly affected the prevalence of thoracic spine pain 
in Group A, aligning with the trend of lesions presenting more commonly in the elderly. Conversely, 
a meta-analysis reported a higher prevalence of thoracic pain in young ages and children, attributing 
it to factors like school bag usage and workstations [14]. This is explained by risen the abnormal 
annuli, nuclei and disc margins in elderly age group, particularly in the mid and lower thoracic 
discs [13].

Briggs et al. [14] found thoracic spine pain was significantly related to concurrent musculoskeletal 
pain; backpack; postural; lifestyle and social; psychological and environmental and growth 
and physical factors. Besides, the risk factors identified in adolescents included age (being older) 
and poorer mental health [14].

Our findings indicate a higher prevalence of thoracic pain among females in group A, consistent with 
general reports on musculoskeletal pain across different age groups [15, 16]. Exploring the reasons 
behind these gender-based disparities, including factors like physical activity, musculoskeletal 
maturity, posture, endocrine and psychosocial characteristics, warrants further investigation [17]. 
There are no significant differences between the groups according to your statistical analysis.

While the study suggests a higher prevalence of thoracic pain among females, attributing it 
to  various factors like hormonal changes, pregnancy, menarche, menopauses, hormonal therapy 
and contraceptive pills and devices, the nuances of gender-based differences in the experience 
of thoracic pain might be more complex and require further exploration.

Roquelaure et al. [23] found that the incidence of thoracic spine pain (TSP) was 5.2 / 100  men 
and 10.0 / 100 women. TSP in men was associated with age, being tall, frequent/sustained trunk 
bending, lack of recovery period or change in the task and driving vehicles. Being overweight or obese 
was associated with lower risk (OR = 0.5). TSP in women was associated with high perceived physical 
workload. They concluded the TSP risk model combined personal and work-related organizational 
and physical factors. Trunk bending appeared to be a strong independent predictor of pain.

Smoking emerged as a potential risk factor, influencing vertebral cellular changes and exacerbating 
degenerative alterations. The study data align with previous findings highlighting the injurious 
effects of nicotine on nucleus pulposus cells and osteoblasts [18, 19]. Smoking habits were notably 
more prevalent in patients with dorsal back pain (group A) and lower neck pain (group B). There 
are no significant differences between the groups according to our analysis and we suggest further 
studies at cell levels to prove the relationship between smoking and spine injuries. We suggest 
a  non-significant association between smoking and thoracic spine pathologies, citing influences 
on cell changes. Meanwhile, there is evidence linking smoking to general health issues.

Neurological manifestations in the thoracic spine present a unique challenge due to the multifaceted 
nature of  thoracic myelopathy. Our study corroborates the association between back pain and 
neurological symptoms, with dorsal root compression symptoms, limb weakness, and sphincter 
dysfunction observed in group A, and paraesthesia and cervical root symptoms more prevalent 
in group B. There are statistical significant differences between the groups according the frequency 
of paraesthesias (P = 0.009).
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The incidence of thoracic disc herniation, though rare, was higher in group B than in group A. 
Conservative management was predominantly employed, aligning with literature suggesting 
comparable outcomes to  surgical interventions in mid-term and long-term follow-up [42]. The 
treatment approach for thoracic disc herniation may vary, and the decision between conservative 
and surgical management should be based on the individual case and its specific characteristics.

Other pathologies like tumors, infections and degenerative lesions have no significant differences 
between groups of the present study. Pathological conditions like spinal tumors, infections, and 
degenerative diseases were diverse, demonstrating the complexity of thoracic spine pathologies. 
Surgical interventions emerged as the primary management approach for symptomatic cases, 
consistent with studies emphasizing the efficacy of surgery in specific conditions such as spinal 
tuberculosis [34].

CONCLUSION

Non-local symptoms in thoracic spine pathologies are common, with complicated and multi-site 
low back pain being more prevalent than isolated back or thoracic pain. Elderly individuals, females, 
obesity, and  comorbidities appear to be predictive risk factors for low back pain development. 
Paraesthesia emerges as the most common neurological manifestation, while kyphosis and scoliosis 
are primary presentations of  thoracic pathologies. Multi-modalities of imaging, including plain 
radiographs, MRI, CT scan, and DEXA scan, can aid in detecting spine pathologies. The mainstay of 
managing symptomatic thoracic pathologies is surgical intervention.

Conflict of interests None.
Funding None.

REFERENCES
1. Liebsch C, Graf N, Appelt K, Wilke HJ. The rib cage stabilizes the human thoracic spine: An in vitro study using stepwise 

reduction of rib cage structures. PLoS One. 2017;12(6):e0178733. doi: 10.1371/journal.pone.0178733
2. Giles L, Singer KP. The clinical anatomy and management of thoracic spine pain. Oxford: Butterworth-Heinemann; 

2000:303.
3. Sueki DG, Cleland JA, Wainner RS. A regional interdependence model of musculoskeletal dysfunction: research, 

mechanisms, and clinical implications. J Man Manip Ther. 2013;21(2):90-102. doi: 10.1179/2042618612Y.0000000027
4. de Jager JP, Ahern MJ. Improved evidence-based management of acute musculoskeletal pain: guidelines from the 

National Health and Medical Research Council are now available. Med J Aust. 2004;181(10):527-528. doi: 10.5694/
j.1326-5377.2004.tb06435.x

5. Lumbar Compression Fractures. A Patient's Guide to Compression Fracture. University of Maryland Medical Center; 2013. 
Available from: http://umm.edu/programs/spine/health/guides/lumbar-compression-fractures [Accessed 18 Jan, 2024]

6. American Association of Neurological Surgeons. Spinal Tumors. 2019. Available from: https://www.aans.org/Patients/
Neurosurgical-Conditions-and-Treatments/Spinal-Tumors [Accessed 18 Jan, 2024]

7. Chen G, Fan T, Yang X, et al. The prevalence and clinical characteristics of thoracic spinal stenosis: a systematic review. 
Eur Spine J. 2020;29(9):2164-2172. doi: 10.1007/s00586-020-06520-6

8. Osteomyelitis. New York: Columbia University. 2021. Available from: https://www.neurosurgery.columbia.edu/patient-
care/conditions/osteomyelitis [Accessed 18 Jan, 2024]

9. Gautam MP, Karki P, Rijal S, Singh R. Pott's spine and paraplegia. JNMA J Nepal Med Assoc. 2005;44(159):106-115.
10. Raja A, Hoang S, Patel P, Mesfin FB. Spinal Stenosis. 2023. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 

Publishing; 2023. Available from: https://www.ncbi.nlm.nih.gov/books/NBK441989/ [Accessed 18 Jan, 2024]
11. Benhamou CL, Roux C, Tourliere D, et al. Pseudovisceral pain referred from costovertebral arthropathies. Twenty-eight 

cases. Spine (Phila Pa 1976). 1993;18(6):790-795. doi: 10.1097/00007632-199305000-00024
12. O'Connor RC, Andary MT, Russo RB, DeLano M. Thoracic radiculopathy. Phys Med Rehabil Clin N Am. 2002;13(3):623-

644. doi: 10.1016/s1047-9651(02)00018-9
13. Goh S, Tan C, Price RI, et al. Influence of age and gender on thoracic vertebral body shape and disc degeneration: an MR 

investigation of 169 cases. J Anat. 2000;197 Pt 4(Pt 4):647-657. doi: 10.1046/j.1469-7580.2000.19740647.x
14. Briggs AM, Smith AJ, Straker LM, Bragge P. Thoracic spine pain in the general population: prevalence, incidence and 

associated factors in children, adolescents and adults. A systematic review. BMC Musculoskelet Disord. 2009;10:77. 
doi: 10.1186/1471-2474-10-77

15. Wijnhoven HA, de Vet HC, Picavet HS. Prevalence of musculoskeletal disorders is systematically higher in women than 
in men. Clin J Pain. 2006;22(8):717-724. doi: 10.1097/01.ajp.0000210912.95664.53

16. Adamson G, Murphy S, Shevlin M, et al. Profiling schoolchildren in pain and associated demographic and behavioural 
factors: a latent class approach. Pain. 2007;129(3):295-303. doi: 10.1016/j.pain.2006.10.015

17. Raj P. Epidemiology of pain. In: Raj P. P., editor. Practical Management of Pain. 3rd ed. St. Louis, MO: Mosby; 2000:14-19.
18. Akmal M, Kesani A, Anand B, et al. Effect of nicotine on spinal disc cells: a cellular mechanism for disc degeneration. 

Spine (Phila Pa 1976). 2004;29(5):568-575. doi: 10.1097/01.brs.0000101422.36419.d8



209 Genij ortopedii. 2024;30(2)

Сlinical studies

19. Hadley MN, Reddy SV. Smoking and the human vertebral column: a review of the impact of cigarette use on vertebral 
bone metabolism and spinal fusion. Neurosurgery. 1997;41(1):116-124. doi: 10.1097/00006123-199707000-00025

20. Takenaka S, Kaito T, Hosono N, et al. Neurological manifestations of thoracic myelopathy. Arch Orthop Trauma Surg. 
2014;134(7):903-912. doi: 10.1007/s00402-014-2000-1

21. Ando K, Imagama S, Kobayashi K, et al. Clinical Features of Thoracic Myelopathy: A Single-Center Study. J Am Acad 
Orthop Surg Glob Res Rev. 2019;3(11):e10.5435. doi: 10.5435/JAAOSGlobal-D-18-00090

22. Kim BS, Kim J, Koh HS, et al. Asymptomatic Cervical or Thoracic Lesions in Elderly Patients who Have Undergone 
Decompressive Lumbar Surgery for Stenosis. Asian Spine J. 2010;4(2):65-70. doi: 10.4184/asj.2010.4.2.65

23. Roquelaure Y, Bodin J, Ha C, et al. Incidence and risk factors for thoracic spine pain in the working population: the 
French Pays de la Loire study. Arthritis Care Res (Hoboken). 2014;66(11):1695-1702. doi: 10.1002/acr.22323

24. Wedderkopp N, Leboeuf-Yde C, Andersen LB, et al. Back pain reporting pattern in a Danish population-based sample 
of children and adolescents. Spine (Phila Pa 1976). 2001;26(17):1879-1883. doi: 10.1097/00007632-200109010-00012

25. Grimmer K, Nyland L, Milanese S. Repeated measures of recent headache, neck and upper back pain in Australian 
adolescents. Cephalalgia. 2006;26(7):843-851. doi: 10.1111/j.1468-2982.2006.01120.x

26. Wood KB, Garvey TA, Gundry C, Heithoff KB. Magnetic resonance imaging of the thoracic spine. Evaluation 
of asymptomatic individuals. J Bone Joint Surg Am. 1995;77(11):1631-1638. doi: 10.2106/00004623-199511000-00001

27. Taneichi H, Kaneda K, Takeda N, et al. Risk factors and probability of vertebral body collapse in metastases of the thoracic 
and lumbar spine. Spine (Phila Pa 1976). 1997;22(3):239-245. doi: 10.1097/00007632-199702010-00002

28. O'Reilly MK, Sugrue G, Byrne D, MacMahon P. Combined intramedullary and intradural extramedullary spinal 
metastases in malignant melanoma. BMJ Case Rep. 2017;2017:bcr2017220031. doi: 10.1136/bcr-2017-220031

29. Di Perna G, Cofano F, Mantovani C, et al. Separation surgery for metastatic epidural spinal cord compression: 
A qualitative review. J Bone Oncol. 2020;25:100320. doi: 10.1016/j.jbo.2020.100320

30. Zhou Z, Wang X, Wu Z, et al. Epidemiological characteristics of primary spinal osseous tumors in Eastern China. 
World J Surg Oncol. 2017;15(1):73. doi: 10.1186/s12957-017-1136-1

31. Patnaik S, Jyotsnarani Y, Uppin SG, Susarla R. Imaging features of primary tumors of the spine: A pictorial essay. 
Indian J Radiol Imaging. 2016;26(2):279-289. doi: 10.4103/0971-3026.184413

32. Wang H, Li C, Wang J, et al. Characteristics of patients with spinal tuberculosis: seven-year experience of a teaching 
hospital in Southwest China. Int Orthop. 2012;36(7):1429-1434. doi: 10.1007/s00264-012-1511-z

33. Fuentes Ferrer M, Gutiérrez Torres L, Ayala Ramírez O, et al. Tuberculosis of the spine. A systematic review of case 
series. Int Orthop. 2012;36(2):221-231. doi: 10.1007/s00264-011-1414-4

34. Alam MS, Talukder MMH , Shaha AK, et al. Comparison of Surgical and Conservative Treatment of Spinal Tuberculosis 
at a Tertiary Care Hospital in Dhaka City. Bang J Neurosurgery. 2015;4(2):42-44.

35. Mitra SR, Gurjar SG, Mitra KR. Degenerative disease of the thoracic spine in central India. Spinal Cord. 1996;34(6):333-
337. doi: 10.1038/sc.1996.61

36. Valasek T, Vágó E, Danielisz Z, et al. Anatomical changes of the thoracic vertebrae in asymptomatic individuals – 
A cross-sectional study. Developments in Health Sciences. 2020;3(2):33-38. doi: 10.1556/2066.2020.00007

37. Quiñones-Hinojosa A, Jun P, Jacobs R, et al. General principles in the medical and surgical management of spinal 
infections: a multidisciplinary approach. Neurosurg Focus. 2004;17(6):E1. doi: 10.3171/foc.2004.17.6.1

38. Hillson R. The spine in diabetes. Pract Diab. 2018;35(1):5-6. doi: 10.1002/pdi.2149
39. Göçmen S, Çolak A, Mutlu B, Asan A. Is back pain a diagnostic problem in clinical practices? A rare case report. Agri. 

2015;27(3):163-165. doi: 10.5505/agri.2015.69782
40. Han S, Jang IT. Prevalence and Distribution of Incidental Thoracic Disc Herniation, and Thoracic Hypertrophied 

Ligamentum Flavum in Patients with Back or Leg Pain: A Magnetic Resonance Imaging-Based Cross-Sectional Study. 
World Neurosurg. 2018;120:e517-e524. doi: 10.1016/j.wneu.2018.08.118

41. Patel N. Surgical disorders of the thoracic and lumbar spine: a guide for neurologists. J Neurol Neurosurg Psychiatry. 
2002;73 Suppl 1(Suppl 1):i42-i48. doi: 10.1136/jnnp.73.suppl_1.i42

42. Gugliotta M, da Costa BR, Dabis E, et al. Surgical versus conservative treatment for lumbar disc herniation: a prospective 
cohort study. BMJ Open. 2016;6(12):e012938. doi: 10.1136/bmjopen-2016-012938

43. Reif J, Gilsbach J, Ostheim-Dzerowycz W. Differential diagnosis and therapy of herniated thoracic disc. Discussion 
of six cases. Acta Neurochir (Wien). 1983;67(3-4):255-265. doi: 10.1007/BF01401427

44. Korkmaz MF, Durak MA, Ozevren H, et al. Conservative treatment for thoracic disc hernia. J Turk Spinal Surg. 
2014;25(4):265-270.

45. Taniguchi S, Ogikubo O, Nakamura T, et al. A rare case of extramedullary-intradural hemangioblastoma in the thoracic 
spine. Spine (Phila Pa 1976). 2009;34(26):E969-E972. doi: 10.1097/BRS.0b013e3181b8e4f4

46. Toyoda H, Seki M, Nakamura H, et al. Intradural extramedullary hemangioblastoma differentiated by MR images 
in the cervical spine: a case report and review of the literature. J Spinal Disord Tech. 2004;17(4):343-347. doi: 10.1097/01.
bsd.0000083630.91606.af

47. Yasargil MG, Antic J, Laciga R, et al. The microsurgical removal of intramedullary spinal hemangioblastomas. Report 
of twelve cases and a review of the literature. Surg Neurol. 1976;(3):141-148.

48. Yasuda T, Hasegawa T, Yamato Y, et al. Relationship between Spinal Hemangioblastoma Location and Age. Asian Spine J. 
2016;10(2):309-313. doi: 10.4184/asj.2016.10.2.309

The article was submitted 14.07.2023; approved after reviewing 16.01.2024; accepted for publication 24.02.2024.

Information about the authors:

Mohammed R. Jasim — M.D., medicalresearch79@yahoo.com;
Mubder A. Mohammed Saeed — M.D., Professor.


