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Case Report of Cryo Nerve Block in a Patient

Undergoing Full Sternotomy: A Novel Approach to Pain

Control in Cardiac Surgery

David J. Caparrelli, MD, FACS

We present the case of a 65-year-old man undergoing open-heart surgery through a full ster-
notomy with the use of bilateral intercostal cryo nerve block (cryoNB) as adjunctive therapy for
postoperative analgesia. CryoNB has been previously demonstrated as safe and effective for
pain control in thoracotomy procedures as well as bilaterally in adolescent patients with pectus
excavatum undergoing Nuss procedure. Herein, we describe for the first time, the cryoNB proce-
dure for postoperative pain management in a patient undergoing full sternotomy. (A&A Practice.

2023;17:e01654.)

GLOSSARY

AVR = aortic valve replacement; CryoNB = cryo nerve block; CTA = computed tomography angiog-
raphy; ESP = erector spinae plane; HIPAA = Health Insurance Portability and Accountability Act;
ICU = intensive care unit; MME = morphine milligram equivalent; ORAE = opioid-related adverse

event; POD = postoperative day

plays a significant role in patient recovery. In thoracot-

omy and full sternotomy patients, severe postopera-
tive pain can result in hypoventilation, hypoxia, pulmonary
infections, and respiratory failure. While opioids have been
the mainstay of postoperative pain management, the opi-
oid epidemic has led to the implementation of multimodal
nonopioid drug regimens and regional analgesia strate-
gies. From this perspective, impressive improvement in
postoperative pain in postthoracotomy patients has been
observed following intercostal cryo nerve block (cryoNB).
Herein, we present the case of a patient treated with cry-
oNB undergoing full sternotomy. The patient has provided
written Health Insurance Portability and Accountability Act
(HIPAA) authorization to publish this case report.

Postoperative pain after cardiac and thoracic surgery

CASE DESCRIPTION

A 65-year-old man was referred to cardiac surgery for consid-
eration of aortic valve replacement (AVR) for mixed moder-
ate aortic stenosis and severe aortic insufficiency. The patient
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had a bicuspid aortic valve and normal coronary arteries. He
underwent preoperative computed tomography angiogra-
phy (CTA) that demonstrated a 5.6 x 4.5 x 5.4 cm mediastinal
mass that was subsequently biopsy proven to be thymoma.
After discussions with the thoracic oncologist, it was deter-
mined that he was an ideal open-surgical candidate. The
patient was scheduled for thymoma resection and surgical
AVR through a full sternotomy. Furthermore, he consented
to bilateral cryoNB using the cryoSPHERE (AtriCure, Inc)
cryoablation probe in an on-label, yet novel use of the device
to ameliorate postoperative pain. This procedure and the
intercostal nerve pathways that are ablated have been previ-
ously described in other surgical procedures.*

After the patient was induced with general endotracheal
intubation, he was prepped in the usual standard fashion.
A median sternotomy was made. Care was taken to resect
the mediastinal mass en bloc to preserve the margins. The
mass did not erode into the phrenic nerve, pericardium, or
chest wall. The diagnosis of thymoma with clear margins
was confirmed by frozen section.

We then turned our attention to the cryoNB (Figures 1-3).
The sternal retractor was removed, and the mammary
retractor placed to expose the left pleural space. The pleura
was opened to expose the left thoracic cavity. Wet lap pads
were placed to push the lung posteriorly to better expose
the anterolateral chest wall. Then, 6cm from the midline
incision the pleura along the chest wall was incised with
electrocautery from T1-T6. This provided better access to
the intercostal space when applying the cryoablation probe
under the rib, compressing the neurovascular bundle. Each
nerve was cryoablated for 2 minutes. After the ablations on
the left were completed, we performed the procedure in an
identical fashion on the right. On completing the right-sided
ablations, the conduct of the surgical AVR was performed
per standard protocol, including sternal closure with dou-
ble sternal wires and 2 Sternalock XP (Zimmer Biomet)
plate-cable constructs. The patient was transported to the
intensive care unit (ICU) in stable condition. The entire
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Figure 3. Active defrost and safe removal from tissue.

operation took 2 hours 54 minutes with approximately 35
minutes dedicated to cryoNB.

The patient arrived at the ICU at 11:30 and was extu-
bated at 15:00 (3 hr 30 min). His oxygen saturation was
100% on room air by 16:00. The patient received 50 ng of
fentanyl (12.5 morphine milligram equivalents [MMEs])
and 2 doses of 1000mg of intravenous acetaminophen on
the night of surgery. The patient received a total of 25mg
of oral oxycodone (37.5 MME) in 3 divided doses (10mg
night of surgery, 10mg postoperative day [POD] 1, and
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5mg POD 2) over the course of his hospital stay. These
medications were administered as part of our standard
postoperative order set. The patient’s average pain score
(0-10) was 0.54 with a low score of 0 and a high score of
8 (22 nursing assessments during 4 PODs). Chest tubes
demonstrated minimal output and were discontinued on
POD 1. He described a feeling of numbness from the ster-
nal notch superiorly to the xiphoid inferiorly and laterally
to the midclavicular line. After POD 2, the patient received
no pain medication or acetaminophen. The patient was
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discharged home on POD 4 taking acetaminophen on an
as only needed basis.

The patient returned to clinic at 1 month postoperatively.
His sternal incision was well healed, and the sternum was
stable. He reported no use of any pain medication other
than acetaminophen and was enrolled in Cardiac Rehab.
Sensation at the incision site had begun to return with no
pain, and by patient report, his sensation was completely
normal at 6 months. He is now over 1 year from his surgery
with no complaints and no adverse sequelae.

DISCUSSION

Herein, we describe the first reported case of bilateral inter-
costal cryoNB in a patient undergoing open-heart surgery
through a full sternotomy. This adjunctive procedure rep-
resents an on-label use of the cryoSPHERE ablation probe
applied to a subset of patients not previously described.
Compelling evidence exists that cryoNB is safe and effective
for pain control in thoracotomy procedures (both thoracic
and minimally invasive cardiac) as well as bilaterally in
adolescent patients undergoing Nuss procedure.'>” While
the approach to the intercostal nerves is different (unilateral
for thoracic patients versus bilateral and extrathoracic for
Nuss patients versus intrathoracic), the principles remain
the same. Based on dermatomal maps, T1-T6 covers the
sternal notch to the xiphoid encompassing the entire length
of a standard median sternotomy incision.

While there are several regional techniques that have been
used for pain control after cardiac surgery including bilateral
erector spinae plane (ESP) blocks, paravertebral blocks, tho-
racic epidural, pecto-intercostal fascial plane blocks, intrathe-
cal opioids, as well as intercostal nerve blocks with liposomal
bupivacaine, these address immediate postoperative pain
only. As intercostal nerves grow back after cryoablation at
a rate of approximately 1mm per day, cryoNB 6cm from
the sternal incision provides lasting pain control for up to 2
months. Despite sporadic use of the above-mentioned tech-
niques for immediate postoperative pain, the use of opioids
has been a mainstay of postoperative pain management (both
inpatient and outpatient) in cardiac surgery for decades.

Opioid-related adverse events (ORAEs) associated with
the side effects of opioids include sedation, respiratory
depression, nausea, vomiting, ileus, tolerance, and physi-
cal dependence.® After cardiac surgery, patients prescribed
high doses of opioids are at higher risk of developing new,
persistent use, and opioid dependence.®® Multimodal
opioid-sparing approaches and regional analgesia in car-
diac surgery are recommended!!?> but have been slow to
implementation.'>!® Studies have suggested that intercostal
cryoNB can be effective in managing pain in a multimodal
setting, with potential to reduce opioid consumption.>”

Potential complications related to cryoablation include
neuroma formation, hyperesthesia, and poor wound heal-
ing. While previously described using other techniques,
these complications have not been reported using cryoab-
lation in the referenced publications. Moreover, Horner’s
syndrome related to the sympathetic chain disruption is a
potential complication when the cryoprobe is applied pos-
teriorly near the spine; however, as we are anterior at T1,
this is not herein expected. Furthermore, there have been
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anecdotal reports of abdominal wall muscle laxity (that
resolves) when the intercostal nerves below T9 are cryo-
ablated. As we are not performing cryoNB below T6, we do
not anticipate this complication in cardiac surgery patients.
Finally, while pneumothorax is a potential complication
associated with closed chest approaches to regional anes-
thesia, patients undergoing open-heart surgery routinely
have chest tubes placed intraoperatively negating this as a
possible complication. Pleural adhesions particularly from
previous thoracic surgery could make this procedure more
challenging but not impossible.

Excluding the intravenous 50 pg (12.5 MME) fentanyl
dose administered on arrival to the ICU while the patient
was still intubated and sedated, the total dose of 25mg of
oxycodone (37.5 MME) administered on an as needed basis,
during the patient’s entire hospital stay is very low compared
to cardiac surgery patients treated with standard oral pain
control regimens and is comparable to recently reported opi-
oid consumption in patients undergoing cryoNB during uni-
lateral thoracic surgical procedures that are far less invasive
than median sternotomy.'* After discharge, the patient used
only Tylenol sporadically and described slow normalization
of sensation in the region of treatment over several months.

While this procedure does add time and expense to the
case, 35 minutes in the context of a 2-hour 54-minute car-
diac surgery do not represent a substantial amount of time.
Moreover, this procedure can be performed at the begin-
ning of the cardiac surgery during which time the greater
saphenous vein is often simultaneously being harvested
for bypass. Further investigation weighing operative time
and device-related costs against potential for decreased
length of stay and the long-term savings from prevention
of chronic pain and opioid dependence will need to be
thoroughly investigated, as has been done using cryoNB in
other surgical procedures.!

In this case report, bilateral intercostal cryoNB was
effectively used to ameliorate pain in a patient undergoing
open-heart surgery through a full sternotomy. The patient
required minimal opioid analgesia as an inpatient, fully
recovered without incident, and has returned to normal
activity without limitation. §&
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