
Rib fractures occur in approximately 10% of trauma patients and represent a signifi-
cant source of morbidity [1]. Pain from rib fractures is associated with decreased ability 
to cough and deeply inspire, predisposing patients to atelectasis and pulmonary compli-
cations. Both thoracic epidurals and paravertebral blocks have been associated with de-
creased pain, pulmonary complications, and mortality in patients with rib fractures [2]. 
Furthermore, intercostal nerve blocks with local anesthetic have been shown to improve 
pain control, peak expiratory flow rates, and arterial oxygen saturation on room air [3]. 
Unfortunately, single-injection intercostal blocks with bupivacaine resolve in as little as 6 
hours [4], likely due to the high vascularity and consequent uptake of local anesthetic. 
Continuous blocks (epidural or paravertebral) may extend the duration of analgesia, yet 
these are still limited to a matter of days. Catheter placement also increases the risk of in-
fection and may prevent initiation of anticoagulation therapy. 

Recently, a new analgesic modality has been used by anesthesiologists for management 
of acute pain: ultrasound-guided percutaneous cryoneurolysis [5]. This technique, which 
has previously been used primarily to treat chronic pain, uses extremely cold tempera-
tures (~ −70° Celsius) to reversibly ablate peripheral nerves. The neurons undergo Walle-
rian degeneration distally from the site of ablation, and the induced block lasts as long as 
the time for regeneration of the axons. In the case of intercostal cryoneurolysis for rib 
fractures, this has the potential to provide weeks of analgesia. We present five patients 
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who underwent ultrasound guided percutaneous intercostal cryo-
neurolysis for rib fracture pain (three who received only cryoneu-
rolysis therapy and two who received both cryoneurolysis and a 
local anesthetic block) with sustained analgesia following the pro-
cedure. 

Case Reports 

The University’s Institutional Review Board (University of Cali-
fornia San Diego) waives review requirements for short case se-
ries. Written informed consent for the cryoneurolysis procedure 
and publication of relevant, non-identifiable history and imaging 
in the form of a case report was obtained from all patients. 

Case 1 

An 80-year-old female with a history of type-II diabetes melli-
tus, hypertension, congestive heart failure, and chronic kidney 
disease presented after falling out of bed with left-sided 4th 
through 8th rib fractures. Despite aggressive treatment in the in-
tensive care unit, the patient’s pulmonary status deteriorated over 
the following 24 hours and she was intubated for respiratory fail-

ure. During trials of spontaneous breathing the following morn-
ing, the patient was unable to take adequate tidal volumes and 
rapidly desaturated. Single-injection local anesthetic-based inter-
costal nerve blocks and cryoneurolysis to each intercostal nerve 
associated with a fractured rib (left 4th – 8th) was planned in the 
hope that the analgesia from the cryoneurolysis would not only 
facilitate extubation, but also provide long lasting relief. 

The patient was positioned prone in a ProneView cushion 
(Mizuho OSI Inc., USA) and the 4th–8th ribs were identified us-
ing a curvilinear ultrasound transducer (SonoSite M-Turbo®, 
USA). At each level, an intercostal nerve block was performed just 
distal to the costotransverse joint, using an in-plane ultrasound 
guided technique and 20-gauge Tuohy needle to deliver 4 ml 0.5% 
bupivacaine with 2.5 μg/ml of epinephrine [3]. After each local 
anesthetic block, the probe of a hand-held cryoneurolysis device 
(Iovera®, Myoscience, USA) was advanced under ultrasound 
guidance toward the intercostal nerve, and two 2-minute freeze-
thaw cycles were applied to each intercostal nerve (Fig. 1). Over 
the following 12 hours, the patient’s opioid analgesic requirement 
decreased precipitously, and she was successfully extubated. The 
patient remained in the intensive care unit for two additional 
days, but she did not require re-intubation and her pain was well 

Fig. 1. Ultrasound-guided percutaneous cryoneurolysis. (A) Parasagittal ultrasound view of T5–T8 intercostal nerves prior to cryoneurolysis, (B) 
Labeled anatomy of image A, (C) Parasagittal ultrasound view of cryoneurolysis of T7 intercostal nerve, (D) Labeled anatomy of image C. Cyan 
circle indicates area of ice ball created from cryoneurolysis, white line: trajectory of cryoneurolysis probe.
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controlled without opioid analgesics. 
Nine days following the cryoneurolysis procedure, the patient’s 

rib fracture pain returned; however, the pain at this time was man-
ageable with oral acetaminophen and extended release lidocaine 
patches and was not associated with pulmonary compromise. 

Case 2 

A 64-year-old woman with a history of hypertension and osteo-
porosis presented with right 4th–8th rib fractures after a fall from 
standing height. At rest, the patient rated her pain as 3/10; howev-
er, this increased to 10/10 with coughing or incentive spirometer 
(IS) use. The patient was unable to cough due to the pain and had 
significant difficulty getting out of bed to walk with physical ther-
apy. The patient underwent intercostal cryoneurolysis of the right 
4th–8th intercostal nerves (without a local anesthetic nerve 
block). Two 2-minute freeze-thaw cycles applied to each intercos-
tal nerve using a console cryoneurolysis device (PainBlocker™, 
Epimed International, USA). Within 1 hour after cryoneurolysis, 
the patient’s pain at rest had decreased to 0/10, her pain with 
coughing and IS use was rated 3/10, and her IS values increased 
from 500 ml to 1,500 ml. The patient reported similar pain scores 
and IS values for the subsequent two days. 

Twenty-one days following the cryoneurolysis procedure the 
patient noticed an increase in her pain, with her resting pain 
scores increasing to 3/10 and pain scores during incentive spirom-
etry increasing to 5/10. The pain at this time was easily controlla-
ble with oral analgesics. 

Case 3 

A 73-year-old man with a medical history significant for atrial 
fibrillation, heart failure, type-II diabetes mellitus, and rectal and 
thyroid cancer presented with right 3rd–6th rib fractures after a 
motor vehicle accident. The patient reported a pain score of 6/10 
at rest, which increased to 8/10 with IS use and coughing. Cryo-
neurolysis of the right 3rd–6th intercostal nerves was performed 
as described above using a console cryoneurolysis device (Pain-
Blocker™, Epimed International, USA). After which, the patient 
reported pain scores of 2/10 at rest and 4/10 with IS use and 
coughing. His IS values increased from 1,000 ml to 1,750 ml. The 
patient was discharged on the second day following the procedure 
and at that time continued to report similar pain scores. He did 
not report noticing a significant increase in his pain at any point 
during the subsequent month. 

Case 4 

A 54-year-old previously healthy man presented to the emergen-
cy department approximately three weeks after sustaining left 3rd–
11th rib fractures during a fall while rock climbing. At the time of 
the accident, he underwent a video assisted thoracoscopic surgery 
with rib plating of the 4th–8th ribs at an outside hospital. The pa-
tient continued to have significant pain, 8/10 at rest, 10/10 with IS 
use or coughing. Intercostal cryoneurolysis was performed as de-
scribed above using a console cryoneurolysis device (PainBlock-
er™, Epimed International, USA). Immediately following the pro-
cedure, the patient rated his pain at rest as 0/10, increasing to 6/10 
with coughing or IS use. The following day, his resting pain score 
was rated 3/10, increasing to 7/10 with IS use. The patient’s pain 
was manageable with non-opioid analgesics and he did not report 
a significant increase in his pain over the following month. 

Case 5 

A 51-year-old previously healthy man presented with fractures 
of the right 1st–8th ribs and left 1st–6th ribs after an all-terrain 
vehicle accident. The patient received bilateral T5 paravertebral 
catheters, which provided excellent analgesia. However, the pa-
tient was unable to be weaned from the paravertebral infusions 
due to extreme pain when the infusions were discontinued. 
Therefore, intercostal cryoneurolysis was performed, first to the 
left 2nd–6th intercostal nerves, using a console cryoneurolysis de-
vice (PainBlocker™, Epimed International, USA). This resulted in 
a reduction in the patient’s left sided chest pain after discontinu-
ing the left paravertebral infusion from a score of 10/10 at rest to 
0/10. On the following day, right sided intercostal cryoneurolysis 
was performed to the right 4th–7th intercostal nerves. This result-
ed in the resting pain level decreasing from 8/10 to 1/10 and al-
lowing the patient to cough and use his IS. The following day rest-
ing pain scores were 2/10 bilaterally and 7/10 when coughing or 
using the IS. Fifteen days after the first cryoneurolysis procedure, 
the patient did note a minor increase in pain. However, his pain 
did remain controllable with oral analgesics. 

Long Term Follow-up 

At 3-month follow-up, no adverse events or symptoms of neu-
ropathic pain were reported by any patient.  

Discussion 

Given the limits on the duration of local anesthetic-based nerve 
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blocks and the prolonged pain that is associated with rib fractures, 
ultrasound-guided percutaneous cryoneurolysis of the intercostal 
nerves may be an excellent adjuvant or substitute for local anes-
thetic-based nerve blocks. In this case series, cryoneurolysis was 
able to facilitate extubation and improve incentive spirometry use 
(decreasing the likelihood of intubation) in patients. Decreased 
length of intubation or avoidance of intubation is associated with 
significantly reduced incidence of pulmonary infection [1,6]. 

The physiological mechanism for cryoneurolysis analgesia is 
well established and its use relatively common in treating chronic 
pain. Nerves exposed to extremely cold temperatures exhibit an 
extended but reversible block. After cryoneurolysis, the neuronal 
axons undergo Wallerian degeneration distal to the site of treat-
ment [7]. If the entire nerve is adequately treated, the degenera-
tion is consistent across the nerve bundle. Regrowth of axons into 
the perineurium, which remains intact after cryoneurolysis, even-
tually restores sensation and the block functionally resolves [8]. 

As with any therapeutic modality, caution must be used when 
implementing a new technique. Intercostal local anesthetic-based 
nerve blocks have an incidence of pneumothorax that may be 
over 1% [9], and it is reasonable to assume intercostal cryoneurol-
ysis holds a similar risk (although with a more-blunt probe—
compared with a sharper needle—the risk may be decreased). 
Large randomized trials will be required to fully evaluate the 
risk-benefit ratio of intercostal cryoneurolysis for traumatic rib 
fractures prior to widespread adoption of the technique. 
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