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Continuous erector spinae plane
blocks with automated boluses for
analgesia following percutaneous
nephrolithotomy

John J. Finneran IV, Brenton Alexander', Seth K. Bechis’,
Roger L. Sur?, Brian M. Ilfeld'

Departments of ' Anesthesiology, *Urology, University of California San Diego, San Diego, CA,
USA

Percutaneous nephrolithotomy (PCNL) is a minimally invasive surgical procedure
providing an alternative to open surgery for removal of large stones from the kidney [1].
Despite its minimally invasive nature, the procedure can still be associated with signifi-
cant postoperative pain and opioid requirements, either of which may prohibit same-day
discharge. This is especially true in cases of multiple access tracts, larger tract size, or the
use of a postoperative nephrostomy tube. The erector spinae plane (ESP) block was first
described by Forero et al. [2] as an analgesic modality for thoracic neuropathic pain. This
block has since been described for analgesia following PCNL and other retroperitoneal
urologic surgeries [3]. However, these reports have focused on single injection nerve
blocks, and the duration of pain following PCNL with nephrostomy tube placement is
likely to exceed that of a single injection nerve block. Continuous peripheral nerve blocks
offer a much longer duration of analgesia; however, it remains unknown whether a con-
tinuous technique may be applied to the ESP block, especially in the context of analgesia
following PCNL. We report on five patients who had a continuous ESP block following
PCNL. This series represents the first evidence that a continuous ESP block may provide
postoperative analgesia and facilitate discharge in patients undergoing PCNL and sug-
gests that automated boluses and an infusion delay timer may increase the spread and
duration of the infusion.

The University of California San Diego Institutional Review Board waives review re-
quirements for short case series. Written informed consent for the ESP block and publi-
cation of relevant, non-identifiable history and imaging in the form of a case report was
obtained from all patients. Five patients, ranging in age from 34 to 75 years, underwent
PCNL with nephrostomy tube placement and had a continuous ESP block for postopera-
tive analgesia. In the preoperative area, patients were positioned prone with standard
American Society of Anesthesiologists monitors and oxygen delivered via facemask. Us-
ing either a 5- to 2-MHz curvilinear probe (C60xi, Edge II®, SonoSite, USA) or a 13- to
6-MHz high frequency linear probe (HFL38xi, Edge I1°, SonoSite, USA), the transverse
process of the 10th thoracic vertebra was identified by counting up from the 12th rib. Af-
ter sterilely prepping and draping the insertion site, the skin was anesthetized with 2 ml
lidocaine 1%. A 17-gauge (G) Tuohy needle (FlexTip Plus®, Teleflex Medical, USA) was
then advanced under ultrasound guidance with an in-plane technique to a point just to
the depth of the erector spinae muscle and superficial to the 10th transverse process ipsi-
lateral to the surgical side (Fig. 1). The plane to the depth of the muscle was opened by
injecting 30 ml ropivacaine 0.5% with 2.5 pg/ml epinephrine. The local anesthetic was vi-

sualized spreading in both cephalad and caudad directions to the depth of the erector
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Fig. 1. (A) The 10th thoracic vertebral transverse process is identified
to the depth of the erector spinae and latissimus dorsi muscles. A
17-gauge Tuohy needle is advanced toward this transverse process.
(B) Schematic demonstrating the latissimus dorsi (LDM) and erector
spinae (ESM) muscles, as well as the transverse processes (TP), pleura,
and needle trajectory (white outline).

spinae muscle. A 19 G flexible, single-orifice perineural catheter
(FlexTip Plus®, Teleflex Medical, USA) was inserted under ultra-
sound guidance. Correct location of the catheter was confirmed
by injection of an additional 1-2 ml ropivacaine 0.5% with visual-
ization of spread on the plane to the depth of the erector spinae
muscle. The catheter was then secured at the skin with clear, oc-
clusive dressings and 2-octyl cyanoacrylate adhesive to prevent
dislodgement of the catheter, leakage, and infection.

Patients received intermittent boluses of ropivacaine 0.2% (15
mL automatic bolus every 2 hours with 5 ml patient-controlled
bolus available every 30 minutes) using an ambulatory electronic
pump (Nimbus™ II PainPRO®, InfuTronix, USA) with a 500 ml
reservoir of ropivacaine 0.2%. As the block was initially adminis-
tered with a long-acting local anesthetic (typically 8-12 h dura-
tion), a 6-hour delay was set for the automated bolus doses to in-
crease the total duration of the initial block combined with the

postoperative local anesthetic administration. Prior to discharge,
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detailed instructions on catheter care and removal were provided
to the patients and a caregiver. They were instructed to assess the
catheter site daily for evidence of infection or dislodgement and
educated on the removal of the catheter. All patients were dis-
charged on either the day of surgery or the first postoperative day
and received daily telephone follow-up during which they report-
ed excellent analgesia with minimal or no supplementation by
oral opioid analgesics for the duration of the continuous ESP
block. All catheters were successfully removed by the patients
with the help of a caregiver on either the second or third postop-
erative day.

Historically, continuous peripheral nerve blocks have been ad-
ministered primarily as a continuous infusion supplemented by
patient-controlled boluses. However, there is evidence that larger,
repeated bolus doses provide superior analgesia, possibly as a re-
sult of improved spread of the local anesthetic [4]. Evidence for
the improved spread may be found in one study demonstrating
automated boluses increasing the number of affected dermatomal
levels compared to continuous infusions for continuous paraver-
tebral blocks [5]. Since plane blocks, such as ESP, rely on the
spread of local anesthetic on an interfacial plane, automated bo-
luses may be particularly useful for this group of blocks. However,
until recently, ambulatory pumps capable of providing automated
boluses in addition to patient-controlled boluses were unavailable
[4].

In the presented series, ESP perineural local anesthetic admin-
istered in automated boluses with patient-controlled dose supple-
mentation provided outstanding analgesia with minimal opioid
requirements in five outpatients following PCNL. Further investi-
gation involving randomized, controlled trials is indicated to de-
termine the clinical benefit of continuous ESP blocks for PCNL
and other urologic surgeries, as well as the optimal dosing strate-

gies for the block.
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