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Patient: Male, 72-year-old
Final Diagnosis: Hypercarbic respiratory failure ¢ hypoxic respiratory failure ¢ rib fracture
Symptoms: Chest wall tenderness
Clinical Procedure: Erector spinae plane block ¢ thoracic epidural
Specialty: Anesthesiology

Objective: Unusual or unexpected effect of treatment

Background: Rib fractures are a common traumatic injury with significant morbidity and mortality resulting from respirato-
ry compromise. Regional anesthetic techniques have demonstrated efficacy in reducing morbidity and mortal-
ity from rib fractures, but there is limited evidence comparing various techniques, and in complex trauma pa-
tients various factors may preclude the use of neuraxial and other techniques.

Case Report: We report the case of a 72-year-old man who presented with left 4"-11% rib fractures. He was initially man-
aged with a continuous erector spinae plane catheter, which resulted in improved pain and incentive spirom-
etry. Unfortunately, he continued to decline and ultimately was rescued from impending respiratory failure by
placement of a T6-T7 epidural catheter and epidural infusion of bupivacaine.

Conclusions: This case report suggests that a continuous erector spinae plane block may be a useful regional anesthesia
technique in the management of rib fractures through its potential to improve pain control and increase in-
centive spirometry volumes. It also suggests that there may be limitations to its utility given the continued de-
cline of the patient, who was eventually rescued from respiratory failure by placement of a thoracic epidural.
Unique to erector spinae plane blocks are the ability to be managed in the outpatient setting, improved safe-
ty profile, ease of placement, and potential to be placed in patients with coagulopathy and on anticoagulation
therapies.
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Background

Rib fractures are a common injury occurring in about 10% of
all trauma patients, and are a source of significant morbidity
and mortality [1]. Pain frequently limits the ability of patients
with rib fractures to cough and deeply inspire. These impaired
respiratory mechanics may cause splinting and hypoventila-
tion, resulting in atelectasis, pneumonia, and other respiratory
complications [1]. Additionally, rib fractures are rarely isolated
injuries, and underlying injuries such as pulmonary contusion,
lacerations, and hemo- and pneumothorax often further impair
respiratory mechanics and gas exchange. Increasing age and
number of fractures are also associated with a higher mortal-
ity, with patients with 7 or more rib fractures having a mor-
tality rate approaching 30% [2,3].

Pain control following rib fractures is, therefore, critical to im-
prove respiratory mechanics, facilitate secretion clearance, and
limit complications. Neuraxial anesthetic techniques, such as
thoracic epidurals and paravertebral blocks, have been demon-
strated to decrease pulmonary complications and mortality in
patients with traumatic rib fractures [4,5]. However, in complex
trauma patients, various factors frequently preclude the use of
epidural or paravertebral analgesia (eg, coagulopathy, hemody-
namic instability, spinal trauma). In addition, epidural catheter-
ization — perhaps the “Gold Standard” for providing analgesia
following rib fractures — precludes discharge of these patients.

Given the limitations of neuraxial techniques for rib fractures,
there has been a recent trend toward using “fascial plane
blocks” such as the erector spinae plane (ESP) block to pro-
vide post-rib fracture analgesia [6]. Continuous ESP blocks are
within the standard of care for management of rib fractures,
and have theoretical advantages compared to neuraxial blocks
(eg, can be performed in the setting of coagulopathy or sys-
temic anticoagulation, can be provided on an outpatient ba-
sis, and have a probable lower risk of pneumothorax or spinal
cord trauma) [6,7]. Nevertheless, the relative analgesic poten-
cy of fascial plane vs neuraxial local anesthetic deposition re-
mains unknown; without comparative evidence of risk versus
benefit, clinicians may be unsure of how to apply the broad
standard of care for rib fractures and select the most effica-
cious technique for the individual patient. The following case
report aims to provide insight into how this standard of care
and various regional techniques may be applied.

Case Report

A 72-year-old man with a history of atrial fibrillation, type-
2 diabetes, and chronic obstructive pulmonary disease with
a 55 pack-year smoking history presented after a ground-
level fall with left-sided 4™-11% rib fractures and associated
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Figure 1. Portable, anterior-posterior chest X-ray from hospital
day 2, which demonstrates some of the patient’s left-
sided rib fractures; in particular, left 5%-8" rib fractures
can be seen in this X-ray, denoted with white arrows.

Figure 2. Three-dimensional reconstruction of patient’s chest
computed tomography, which further demonstrates
the extensive left-sided rib fractures. Visible fractures
are denoted with white arrows.

hemopneumothorax (Figures 1, 2). A chest tube was placed in
the Emergency Department and the patient was admitted to
the Intensive Care Unit for continued pain control and moni-
toring of respiratory status. After admission, the patient rated
his pain with incentive spirometry as a 10 on a 0-10 numer-
ic rating scale and was able to achieve a spirometry volume
of 750 milliliters (mL). In the setting of the early phase of the
COVID-19 pandemic, the patient was very concerned about
and wanted to avoid intubation. The Regional Anesthesia and
Acute Pain Medicine service was consulted for a possible re-
gional analgesic intervention and proposed a unilateral con-
tinuous ESP block.
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Table 1. Pain score, and spirometry volume changes after regional anesthetic techniques.

Prior to regional blockade

Maximum pain score 10

Spirometry volume

Erector spinae plane catheter

Thoracic epidural

10 7
4 2
1,000 mL 1,500 mL

mL — milliliters; Pain score measured using a 0-10 numeric rating scale; pain score and spirometry volumes for the patient after
various regional techniques as compared to before any intervention. Both erector spinae plane catheter, and thoracic epidural
demonstrate improvement from baseline, however thoracic epidural demonstrates greater degree of improvement than erector spinae

plane catheter.

Using a 5- to 2-Megahertz, 30-centimeter, curvilinear array
ultrasound probe (Edge II; SonoSite, Bothell, WA), the left 8t
thoracic vertebral transverse process and erector spinae mus-
cle were identified. A 17-gauge (G) Tuohy needle (FlexTip Plus;
Teleflex Medical, Research Triangle Park, NC) was inserted us-
ing an in-plane, caudal-to-cranial approach. Ropivacaine 0.5%
containing 1: 400,000 dilution of epinephrine (20 mL) was in-
jected into the plane deep to the erector spinae muscle. A flex-
ible, 19G catheter was inserted 4 centimeters into this plane
and secured at the skin. A continuous basal infusion of 0.2%
ropivacaine was initiated at 20 mL/h.

Following this intervention, the patient’s reported average pain
score improved from 9 to 4 on the 0-10 NRS and spirometry
volumes increased from 750 mL to 1000 mL, although maxi-
mum pain score during spirometry and coughing remained un-
changed at 10 (Table 1). Despite this intervention and improve-
ment in incentive spirometry and pain, the patient’s respiratory
status deteriorated over the subsequent 12 hours and the oxy-
gen requirements delivered by facemask increased. In the early
morning following the block, arterial blood gas demonstrated
hypercarbic respiratory acidosis (pH 7.27, PaCO2 75, Pa02 79,
on 15 liters/minute oxygen by facemask). The patient continued
to refuse intubation as recommended by the critical care team.

The regional anesthesia team re-evaluated the patient ap-
proximately 15 hours following the ESP block and proposed
thoracic epidural placement. The ESP catheter was removed
without difficulty and an epidural catheter was inserted be-
tween the 6™ and 7t thoracic levels using a conventional loss
of resistance technique with air and a negative 3 mL test dose
(1.5% lidocaine with 1: 200000 epinephrine). After securing
the catheter, an infusion of 0.1% bupivacaine was initiated
(10 mL/hour basal, 5 mL patient-controlled bolus, 30-minute
lockout). Following placement of the thoracic epidural, the pa-
tient’s average pain was reduced to a 2 on a 0-10 numeric rat-
ing scale, and pain during spirometry and coughing reduced
from 10 to 7. Incentive spirometry further increased from 1000
mL to 1500 mL (Table 1). Arterial blood gas 6 hours following
epidural placement revealed a marked improvement in his re-
spiratory acidosis (pH 7.39, PaCO2 49, PaO2 70, on 2 L/min

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€938875-3

oxygen by nasal cannula). Eight days following placement, the
epidural catheter was removed. The patient was discharged
from the hospital 15 days after the initial injury.

Discussion

While this patient continued to decline clinically after initial
treatment with a continuous ESP block and was ultimate-
ly rescued from impending intubation by a thoracic epidural,
we suggest that this is not evidence against the use of a con-
tinuous ESP catheter in rib fracture patients. This report sup-
ports the use of a continuous ESP catheter in the management
of rib fractures because average pain scores at rest were im-
proved after placement of the initial ESP block, and incentive
spirometry values were increased, indicating the aims of ther-
apy were met. Further, the improvement in analgesia and in-
centive spirometry persisted with the continuous infusion of
ropivacaine via the catheter after the likely resolution of the
single-injection ESP block. Despite these improvements, the
patient continued to deteriorate clinically. This supports the
notion that there is not a single best regional anesthetic for
all rib fractures. Overall, rib fracture severity and clinical con-
text requires evaluation of the merits and harms of various
regional anesthesia techniques in the hopes of selecting the
most effective technique at the onset of patient care.

Thoracic epidurals have previously been viewed as the ‘gold
standard’ in analgesic management of rib fractures and have
been demonstrated to provide superior analgesia compared
to intercostal blocks and intravenous analgesia [4]. However,
growing evidence demonstrates analgesia can be provided by
less invasive, more portable, and lower-risk alternatives such
as paravertebral blocks, erector spinae plane blocks, and ser-
ratus anterior plane blocks [8,9]. One of the notable benefits
of thoracic epidural analgesia is an ability to provide analge-
sia for bilateral rib fractures with a single procedure as op-
posed to the unilateral analgesia of other regional techniques.

Despite the effectiveness of thoracic epidurals, there are
significant contraindications and limitations to utilization.
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Anticoagulation, which is often necessary in trauma patients
and other medical conditions, may limit candidacy for epidural
placement [10]. Spinal and head trauma may also preclude use
of epidural analgesia [5]. Additionally, epidurals require tech-
nical skill for successful placement, and are recommended to
have close monitoring for the development of complications,
necessitating hospital admission and nursing resources, and
thereby limiting availability [11]. In contrast, continuous erec-
tor spinae plane blocks are not limited by anticoagulation or
coagulopathy. The skill level necessary for thoracic epidurals
and paravertebral blocks essentially limits utilization to an-
esthesiologists, but erector spinae plane blocks may be eas-
ier to insert for a variety of providers, which can help to in-
crease utilization in areas such as Emergency Departments
and Urgent Care centers. Thoracic epidurals physically tether
a patient to the hospital environment, but continuous erector
spinae plane catheters have demonstrated safety and effica-
cy in outpatient use, which can limit the burden on hospital
resources [7]. Lastly, the risk of complications with continu-
ous ESP catheters is low, and may be more favorable in trau-
ma patients who may otherwise be unable to tolerate com-
plications such as pneumothorax, epidural hematomas, and
spinal cord injuries [5,6,9,12].

Further research is indicated in the form of randomized, con-
trolled trials to further compare and quantify the benefits of
continuous ESP block in providing analgesia for rib fractures in
comparison with other regional anesthetics. In patients with
significant chest wall trauma (eg, numerous or bilateral frac-
tured ribs, chest tube requirement, flail chest) such as our pa-
tient, thoracic epidural analgesia may continue to be the “Gold
Standard” for chest wall analgesia; however, the limited con-
traindications, decreased technical skill, and applicability to
outpatient management without significant compromise in
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effective analgesia make continuous ESP blocks an alterna-
tive worthy of consideration in select patients.

Conclusions

Given the significant morbidity and mortality associated with
rib fractures, it is important to utilize effective and safe meth-
ods of analgesia and improve pulmonary function. A variety
of regional anesthesia techniques have been reported in the
literature for providing analgesia and supporting pulmonary
function in this patient population. In this patient with exten-
sive left-sided fractures of the 4"-11 ribs, an initial contin-
uous ESP catheter did provide some improvement, but ulti-
mately did not stop further clinical decline. The patient was
rescued from further decline by placement of a thoracic epi-
dural. While further studies are necessary to better compare
these techniques and develop selection criteria, there are cer-
tain advantages to the use of ESP blocks in rib fractures, in-
cluding potential for outpatient management, improved safe-
ty profile, ease of placement, and a lack of contraindications
associated with coagulopathy/anticoagulation as compared
to neuraxial techniques.
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