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Introduction

Although mid-back pain is less common than neck and low 
back pain, pain physicians frequently meet patients who 
complain of mid-back pain (1,2). The 1-year prevalence 
of mid-back pain was reported to be approximately 15% 
(1,2). When pain physicians encounter patients with 
mid-back pain, they initially consider the pain to be of 
musculoskeletal in origin, such as thoracic facet or thoracic 
disc pathologies, thoracic radiculopathy, or myofascial 
pain syndrome (3-5). However, several disorders other 

than lesions in the musculoskeletal system, such as PAU, 
aortic dissection or aneurysm, gastric ulcer, kidney stone, 
pancreatitis, and abdominal malignancy, can also cause mid-
back pain. Therefore, prior to confirming the diagnosis of 
musculoskeletal system pathologies, the presence of other 
internal organ disorders should be closely considered. 

PAU is defined as an atherosclerotic plaque ulceration 
that penetrates the intima then progresses into the tunica 
media layer with or without associated pseudoaneurysm or 
intramural hematoma (6). Patients with PAU can have back 
or chest pain (7,8). However, the diagnosis is often delayed 
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owing to its low incidence. 
In this study, we report a patient with mid-back pain of 

which the cause was eventually found to be a PAU, after 
several procedures for the purpose of diagnosing the cause 
of pain and reducing pain in the pain clinic. 

We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1568).  

Case presentation

A 65-year-old man visited the pain clinic in our university 
hospital for mid-back pain [numeric rating scale (NRS): 7; 
0: no pain, 10: most intense pain imaginable] sustained for 
2 months (Figure 1). His pain was aggravated in the supine 
and sitting positions. After approximately 1 min in the supine 
position, his mid-back pain was initialed at the Lt. paraspinal 
area (T9–T11 vertebral levels) and radiated to the left lateral 
chest. Furthermore, the mid-back pain appeared after sitting 
for approximately 30 min. The patient’s pain was relieved in 
the decubitus and standing up-right positions. He had a past 
medical history of hypertension and was taking amlodipine 
at home. Upon chest X-ray, no abnormality was found. 
One month earlier, the patient had undergone coronary 
angiography for pain assessment, but the findings were 
normal. Electrocardiogram, serum troponin I, & CK-MB 
were also normal. The possible causes of cardiac-related pain 
were ruled out. Moreover, abdominal computed tomography 
(CT) revealed no abnormality. In the X-ray and magnetic 
resonance imaging (MRI) of the cervical and thoracic spine, 
no specific abnormal findings were observed. On physical 
examination, no motor or sensory deficit was observed. In 
addition, deep tendon reflexes (knee and ankle jerks) were 
normal. Tenderness was checked on around the Lt. T9–T10 
and T10–T11 thoracic facet joints. In the prone position, 
when the Lt. T9–T10 and T10–T11 facet joint areas were 
pushed by the examiner’s hands, his usual pain occurred. Oral 
pain medications (tramadol hydrochloride 75 mg per day) 
and trigger point injection on the Lt. thoracic paraspinalis 

muscles with 3 mL of 2% lidocaine and 5 mL of normal 
saline did not show efficacy. We conducted a fluoroscopy-
guided medial branch injection on the Lt. T8, 9, 10, and 11 
with a mixed solution of 0.5 mL of 2% lidocaine, 0.5 mL 
of 0.25% bupivacaine, and 5 mg of dexamethasone with 
the diagnostic and therapeutic purpose of thoracic facet 
joint pain. At the 2-week follow-up after the medial branch 
injection, the patient reported that the pain seemed to have 
decreased for 2 h after the procedure (but not definite); 
however, after 2 h, the pain returned to the same level felt 
prior to the procedure. We conducted pulsed radiofrequency 
stimulation (Cosman G4 radiofrequency generator, Cosman 
Medical, USA) on the Lt. T8, 9, 10, and T11 medial 
branches (5 Hz and 5 ms pulse width for 360 s at 45 V) 
under fluoroscopy (9). However, any effectiveness was not 
manifested. 

Approximately 2 weeks after the pulsed radiofrequency 
stimulation (3 months after his symptom onset), the patient 
visited the emergency room for aggravated Lt. side mid-back 
pain (NRS: 8). A high blood pressure (147/81 mmHg) was 
measured. However, the respiratory rate (20 breaths/min),  
pulse rate (98 beats/min),  and body temperature  
(36.6 ℃) were within normal ranges. A 3-dimensional CT 
aortography was performed, revealing intraluminal thrombus, 
multiple ruptured and unruptured PAUs (largest transverse 
diameter, 8 mm; largest depth, 6 mm), and aneurysmal 
change of the descending thoracic aorta (Figures 2-4). Any 
abnormalities in the heart, abdominal organs, or thoracic 
spine and muscles were not detected. Accordingly, the PAU 
was diagnosed as a source of the patient’s pain. Accordingly, 
we administered nicardipine with a rate of 1.15 mcg/kg/min 
and esmolol with a rate of 100 mcg/kg/min for controlling 
the systolic blood pressure. In addition, an anticoagulant 
(tranexamic acid 750 mg/day) was administered orally. To 
alleviate the pain, we further administered intravenous opioid 
(remifentanil hydrochloride 10 mg/day). Approximately  
6 h later, the systolic blood pressure decreased to  
100–120 mmHg, and the pain rating decreased to NRS 1.  
One week after the admission, the 3-dimensional CT 
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Medial branch 

injection (no effect)

Onset of mid-back pain

Diagnosis of PAU 
BP control + analgesic

PRF (no effect)

2 months 2 weeks 2 weeks 1 week

No painER visit for 
aggravated pain

Figure 1 Timeline of our patient’s clinical course. PRF, pulsed radiofrequency; ER, emergency room; PAU, penetrating atherosclerotic 
aortic ulcer; BP, blood pressure.
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Figure 2 Three-dimensional CT aortography (axial view). (A,B,C) Aneurysmal change of the descending thoracic aorta (red arrow) and 
multiple penetrating atherosclerotic ulcers (PAUs) (yellow arrows). (D,E,F) Multiple ruptured PAUs (yellow arrows).

aortography result was followed up, and any changes of aortic 
lesions were not found. The patient’s pain almost completely 
disappeared. We changed the intravenous antihypertensive 
medications to oral drugs (amlodipine besylate 10 mg/day,  
bisoprolol fumarate 5 mg/day, candesartan cilexetil/
hydrochlorothiazide 16/12.5 mg/day, and acetaminophen/
codeine phosphate/ibuprofen 750/30/600 mg/day). At the 
2-week follow-up after the discharge, blood pressure was 
measured to be 110/70 mmHg and the pain was completely 
disappeared.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

Here, we reported a patient who had mid-back and lateral 

chest pain due to multiple PAUs in the descending thoracic 
aorta. Initially, we considered that the patient’s pain was 
associated with musculoskeletal disorders, such as thoracic 
facet pathology or myofascial pain syndrome in the 
thoracic paraspinal muscle. However, several procedures 
for musculoskeletal pain reduction were ineffective. After 
the PAU diagnosis, we administered antihypertensive 
medications combined with analgesics to effectively control 
the patient’s pain.

Myofascial pain syndrome and thoracic facet joint 
origin pain are the most frequent causes of mid-back pain. 
Moreover, thoracic facet origin pain can be occasionally 
referred to the lateral and anterior chest areas (10). If the 
thoracic MRI does not reveal thoracic intervertebral disc 
herniation or thoracic spine fracture, pain physicians believe 
that the most possible cause of mid-back pain would be 
myofascial pain syndrome on the paraspinal muscle and 
thoracic facet joint origin pain. However, in our case, we 
ruled out musculoskeletal problems through spine MRI 



6987Annals of Palliative Medicine, Vol 10, No 6 June 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(6):6984-6989 | http://dx.doi.org/10.21037/apm-20-1568

Figure 3 Three-dimensional CT aortography (coronal view) reveals intraluminal thrombus, multiple PAUs, and aneurysmal change of the 
descending thoracic aorta (yellow brackets).

Figure 4 Reconstructed 3-dimensional CT aortography gives a 
comprehensive view of the diseased descending thoracic aorta (red 
arrowed sections).

and diagnostic/therapeutic injections. By performing a 
3-dimensional CT aortography, we diagnosed the patient as 
having multiple PAUs in the descending thoracic aorta. 

Although the incidence of PAU remains unknown, it 
is recognized as a rare disorder (8). Because the clinical 
presentation of PAU is frequently vague, PAU is commonly 
diagnosed late after the other pathologies which can cause 
mid-back or chest pain are ruled out (8). However, it can 
cause serious complications, such as aortic dissection, 
aortic rupture, and aortogastric fistula, which can lead to 
death (11-13). Therefore, the diagnosis of PAU should 
not be missed. In the previous study, 75% of patients who 
had PAU had mid-back or chest pain (14). In the early 
stage, aortic ulcer developed within the intima and often  
asymptomatic (15). With further progression of PAU, 
the ulcer developed in the medial layer and caused mid-
back or chest pain (15). Also, it can lead to hematoma 
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formation within the medial layer. The risk factors for 
PAU are atherosclerotic disease, coronary artery disease, 
hypertension, old age, hyperlipidemia, and smoking 
history (14,16). Additionally, it is predominantly involved 
in the middle and distal descending thoracic aorta (8). 
CT aortography is the most appropriate choice for the 
diagnosis of PAU (8,17,18). Also, MRI and transesophageal 
echocardiography can be helpful for the diagnosis of PAU 
(17,18). The typical finding of PAU is a contrast-filled, out-
pouching of the aortic wall or into the thickened aortic 
wall in the absence of an intimal flap or a false lumen (17). 
In MRI, high intensity in the aortic wall can be found in 
the T1- and T2-weighted images (17). In transesophageal 
echocardiography, the finding of crater-like or focal out-
pouching with rough edges in an atherosclerotic aortic wall 
is revealed (18). Regarding the treatment of PAU, medical 
treatment with antihypertensive agents is administered 
to patients with uncomplicated PAU, and endovascular 
or surgical repair is considered in complicated cases, 
including symptomatic patients despite medical treatment, 
asymptomatic patients with large pleural effusion, 
presence of intramural hematoma, and large PAU depth  
(>10 mm) and diameter (>20 mm) (19). Our patient showed 
good response to the medical treatment, and he had no 
indications for surgical treatment. Therefore, we sustained 
medical treatment for managing pain from PAU.  

In conclusion, we reported a patient with mid-back and 
lateral chest pain, which was likely to be induced by PAU. 
Clinicians should consider the possibility of PAU in patients 
who complain of mid-back and chest pain, especially when 
the other pathologies that can cause those pains were not 
ruled out. 
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