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A Modified Pain Therapy for Thoracic Compression Fracture in the 
Elderly: Cooled Radiofrequency Ablation at Thoracic Facet Joints

Shang Yi Lee, MD, Yi-Ying Chiang, MD, Yu-Chen Liu, MD, Kuen-Bao Chen, MD, PhD, and 
Yeong-Ray Wen, MD, PhD

We reported an alternative therapy for 2 cases 
respectively with acute and old thoracic compres-
sion fracture and persistent back pain. A 94-year-
old woman who had multiple comorbidities suf-
fered from severe pain that was caused by an 
acute thoracic spine compression fracture. The 
other patient was an 89-year-old man with an old 
thoracic compression fracture for 2 years. Neither 
of them could have satisfactory pain relief by the 
conservative treatments. Surgical intervention 
was also not considered. Cooled radiofrequency 

ablation was applied to both patients’ thoracic 
facet joints. The 2 patients’ back pain improved 
considerably after the ablation. Cooled radiofre-
quency ablation over thoracic facet joints could 
be a pain management alternative for relieving 
thoracic compression fracture-related pain. 
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atrial fibrillation, valvular heart disease, heart failure, 
stroke with hemiparesis, carotid artery stenosis, and 
medicated with an anticoagulant had presented with 
low back pain lasting for several years. A new onset 
of pain with a Numeric Rating Scale (NRS) = 8 (from 
0 to 10; 0 represents no pain and 10 represents 
intolerable pain) at the mid-back had been noted for 
several weeks. Radiographs revealed decreased 
height of the T12 vertebral body. Magnetic resonance 
imaging (MRI) indicated an acute T12 compression 
fracture on sagittal T2 short tau inversion recovery 
(STIR) images (Fig. 1), in addition to the previous 
existence of osteoarthritis of the L3-S1 facet joints 
and foraminal stenosis. Acute pain from the T12 com-
pression fracture superimposed on chronic lumbar 
pain was suspected. 

The patient initially received conservative medical 
treatment with Ultracet (Janssen Pharmaceuticals, 
Inc., Raritan, NJ), rehabilitation, and brace protection 
without consideration of surgery or interventional pain 
management due to multiple comorbidities. These 
treatments did not alleviate her pain. Unfortunately, 
she was prescribed tramadol 100 mg 3 times per day 
for the severe back pain and developed unconscious-
ness.The patient was then sent to the emergency 
department and hospitalized. 

Thoracolumbar spine compression fracture is one of 
the most common devastating pain sources in older 
patients. Although vertebroplasty is a standard treat-
ment for spinal compression fracture (1,2), its efficacy 
remains controversial by recent studies (3,4). The 
uses of local anesthetics, placebo effects from the 
patients’ expectations, and natural healing process of 
the fracture all account for the controversial conclu-
sions (3). In addition, the elderly may have various 
major comorbidities, which increase anesthetic and 
surgical risks and limit the possibility of surgery. 
Chronic pain in these patients deteriorates their 
functionality, physical condition, and quality of life. In 
this report, 2 cases having severe pain from acute and 
old compression fractures were successfully treated 
with cooled radiofrequency ablation. 

CASE DESCRIPTION 

Case 1

A 94-year-old woman with coronary artery disease, 
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After conscious recovery, the patient felt severe 
broad back pain again. She could only lie on the 
bed and lacked the ability to sit long enough for a 
meal. Orthopedics was consulted but the surgical 
intervention was not suggested due to high risks from 
multiple comorbidities. Therefore, the pain doctor was 
consulted and diagnostic block at bilateral T10/T11 

and T11/12 facet joints under ultrasound guidance 
was conducted. The block effect was encouraging. 
The patient could sit longer than one hour after the 
block and the pain score was NRS = 3. Therefore, 
thoracic facet joint ablation was suggested, and her 
family agreed to the intervention.

The patient received cooled radiofrequency (Coolief, 
Avanos, Alpharetta, Georgia) ablation at bilateral T9, 
T10, T11, and T12 medial branches (Fig. 2). After the 
ablation, her back pain improved with the pain score 
of NRS = 3, and her family was satisfied with her 
prolonged sitting duration on the bed. The analgesics 
could be reduced to only etoricoxib one tablet per day 
without opioids. Her back pain had not recurred after 
a 2-month follow-up. Unfortunately, the patient died 
of an aspiration event 2 months later. 

Case 2 
An 89-year-old man with a history of chronic obstruc-

tive pulmonary disease had complained of intermittent 
back pain with NRS = 7 over the mid-thoracic level 
and the right lateral lower chest wall for the past 2 
years. Physical examination showed kyphosis, local 
tenderness over the right paraspinal muscle, and 
regional knocking pain from the middle to lower T 
spine. MRI identified an old compression fracture 
at T11 (Fig. 3) as compared with the radiographic 
images 2 years ago. The patient had received medi-
cation with Ultracet, one tablet 3-4 times per day, for 
the past 2 years and the pain still progressed. Under 
the suspicion of thoracic facet-related pain, diagnostic 

Fig. 1. An MRI of case 1 indicated an acute T12 compres-
sion fracture at sagittal T2 STIR images.

 

Fig. 2. Needles for cooled radiofrequency ablation were inserted to the right T10, 
T11, and T12 transverse processes close to the medial branches.

 

blocks were performed at 
the right T9/10, T10/11, and 
T11/12 facet joints with > 50% 
pain reduction locally and 
residual soreness at higher 
levels. Therefore, cooled 
radiofrequency ablation was 
suggested. 

Cooled radiofrequency ab-
lation was conducted at the 
right T7, T8, T9, T10, and 
T11 medial branches (Fig. 4) 
and back pain was reduced 
to NRS < 3 a few days after 
the procedure. Mild pain 
and soreness over the right 
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paraspinal and subscapular regions at mid-thoracic 
levels were noted. Subsequent trigger point injections 
at the T-spine erector muscles and latissimus dorsi 
muscle were performed weekly for 4 weeks, and the 
pain was further reduced to NRS = 1. The patient 
continued Ultracet 0-1 tablet per day and back pain 
did not recur after a 3-month follow-up. 

PROCEDURE

We performed cooled radiofrequency ablation for 
both cases in the operation room. The patient was 
placed in the prone position and received intravenous 
conscious sedation. Following local disinfection and 
aseptic draping, skin anesthesia was performed 
with 1 mL of 2% lidocaine, and the 17 gauge radio-
frequency needles were inserted to the target sites 
(superolateral regions of the transverse processes at 
levels above T11 and the lateral surface of superior 
articular process at T12 level) under fluoroscopy 
guidance. After electrical stimulation to confirm no 
motor response, 1-2 mL of 2% lidocaine was injected 
followed by radiofrequency ablation with 60°C for 
150 seconds at each nerve. Postprocedural chest 
radiograph was performed to rule-out pneumothorax. 
There was also no complication after follow-up. 

DISCUSSION

The treatment of compression fracture includes con-
servative oral analgesics, bracing, physical therapy, 

cal model for posterior elemental pain in patients with 
compression fracture. According to this theory, the 
pain source in these patients could be illustrated as 
Fig. 5, and the medial branch nerve ablation becomes 
an alternative treatment for relieving pain with com-
pression fracture (7,8).

Fig. 3. An MRI of case 2 revealed an old T11 compres-
sion fracture at sagittal T2 fast recovery fast, spin echo 
images.

 

Fig. 4. Needles for cooled radiofrequency ablation at multiple levels. Left panel: needle tips 
at superolateral regions of right T8, T9, T10 transverse processes (anteroposterior view). 
Right panel: tips at the T10, T11 transverse processes, and at the lateral surface of T11/12 
facet joint (oblique view).

 

and vertebral aug-
mentation procedures 
(1,2). Vertebroplasty, 
in most cases, could 
be a better and faster 
medical choice to alle-
viate acute compres-
sion fracture-induced 
pain (5,6), however, 
recent evidences may 
not support this (3,4). 
In addition, despite 
multiple treatment mo-
dalities, the pain may 
not be alleviated by 
these managements.

Bogduk et al (7) pos-
tulated a biomechani-
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The thoracic medial branch nerves course variably, 
such as running along the lateral end of the superior 
border of the transverse process then entering the 
muscle compartment of the back, or embracing the 
base of the superior articulate process, or situated 
in the soft tissue between the transverse processes 
(9,10). Because of high anatomic variability, conven-
tional radiofrequency ablation needs to be applied 
at multiple points along possible nerve courses to 
increase the success rate. 

For pain management, cooled radiofrequency abla-
tion has been chosen mostly for treating sacroiliac 
joint pain and showed a better result than conven-
tional radiofrequency ablation in light of its large 
ablation size (11). Other case series reported appli-
cations in treating lumbar facet joint syndrome (12) 
and discogenic low back pain (13). A cadaveric study 
revealed using cooled radiofrequency ablation may 
be effective for treating thoracic facet joint pain (14). 

However, the debate between the conventional 
and cooled radiofrequency ablation still exists (15). 

Cooled radiofrequency ablation leads to a spherical 
rather than an elliptical shaped lesion and creates 
a much larger burning area compared with conven-
tional radiofrequency ablation. This advantage makes 
cooled radiofrequency a better choice of treatment 
at particular targets with anatomically high varia-
tions of nerve distribution, such as the thoracic facet 
joint and sacroiliac joint. Usually, this technique is 
safe and short, and can reduce radiation exposure 
theoretically (15). However, the risk of burn injury 
was reported (16), and there is still lack of large and 
long-term randomized-controlled studies to prove its 
cost-effectiveness.

In the first case who had an acute compression 
fracture, vertebroplasty could cause relatively high 
surgical and anesthetic risks evaluated by the ortho-
pedics and her family. The use of opioids led to severe 
conscious deterioration. As a result, adequate pain 
control to restore basic life quality became a humble 
desire of the patient and her family. In the second 
case, the pain area was wide and may comprise 
both old compression fracture and chronic myofascial 
pain. Diagnostic block became important to map pain 
sources. Accordingly, we decided a broad radiofre-
quency ablation at the medial branches of more levels 
than the nerves of the fractured segment to avoid 
another ablation treatment for insufficient effect.

To the best of our knowledge, this is the first report 
using cooled radiofrequency for thoracic medial 
branch ablation in patients with acute or old compres-
sion fracture. We present our experiences for future 
choice of treating such complex pain condition in 
older patients. Further systemic investigation of this 
modality should be initiated.  

CONCLUSIONS 

Cooled radiofrequency ablation at the medial 
branches to facet joints adjacent to the fracture spine 
level could be a safe and effective pain-relieving 
alternative for the elder patients. 

 

Fig. 5. According to the theory of posterior elemental pain 
of compression fracture from Bogduk et al (7) , the pain 
source in our patients could be illustrated as the figure. 
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