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To the Editor: Although regional anesthesia provides
prolonged post-operative analgesia, there is no suitable
method that can facilitate an early reversal of the blockade
until the duration of action of the local anesthetic has
elapsed. A large quantity of saline is used to reverse the
central neuraxial block.[1,2] However, to our knowledge,
no study has reported a method for reversing nerve
blockade in peripheral nerve blocks, especially costocla-
vicular blocks. Herein, we report a case of dramatic
recovery of both motor and sensory functions after saline
injection through the catheter in a patient who was
administered a continuous costoclavicular block for
analgesia after shoulder surgery.

A 75-year-old man underwent right shoulder rotator cuff
repair under general anesthesia. A continuous costocla-
vicular block was administered for post-operative analge-
sia after standard monitoring. The position of the axillary
artery and vein and three cords of the brachial plexus was
confirmed using 5- to 12-MHz linear probe ultrasonogra-
phy, followed by injection of 0.375% ropivacaine (10 mL)
using the in-plane technique, in a medial to the lateral
direction. A continuous catheter (18 G, 51 mm; E-Cath,
Pajunk, Germany) was inserted between the lateral cord
and fascia above the medial and posterior cord in the
costoclavicular space under real-time ultrasonographic
guidance. The position of the catheter was confirmed with
a 10-mL residual volume. General anesthesia was main-
tained with desflurane and remifentanil. Perineural
patient-controlled analgesia (PCA) (0.75% ropivacaine
70 mL, normal saline 240 mL, epinephrine 1 mg) was
continuously infused at 6 mL/h, with a 4-mL bolus dose
and lockout time interval of 30 min at the end of surgery.
The patient developed mild discomfort due to immobility
of the right arm in the post-anesthesia care unit. However,
this was thought to have occurred because of the blockade
induced by the initial injection, and the patient was shifted
to the general ward.
Access this article online

Quick Response Code: Website:
www.cmj.org

DOI:
10.1097/CM9.0000000000001774

3023
The post-operative pain was well-controlled without the
need of a rescue drug or PCA bolus button at the time of
consultation with the acute pain service (APS) team,
approximately 25 h post-operatively. The pain score at
that time was 0 on the visual analog scale (VAS).
Proprioception along the median, ulnar, radial, and
musculocutaneous nerves was absent. He was unable to
move his arm and fingers, which showed signs of a
complete anesthesia.

The APS team shifted the patient to the block room to
examine the location of the catheter and nerve swelling, as
they suspected the presence of nerve injury. Real-time
ultrasonography confirmed that the catheter had not
penetrated the cords of the brachial plexus, but could not
detect the end of the catheter because of post-operative
swelling in the surrounding tissue. Thus, a small amount of
saline (total volume: 15 mL) was injected several times to
confirm the pattern of spread and the absence of nerve
swelling due to injection. The APS team reassured the
patient that his motor function would recover after the
cessation of PCA. There were no signs of the needle- and
catheter-induced nerve damage [Figure 1].

After being transferred to the general ward, the surgeon
reported that the patient’s armwas repositioned and pulled
several times because of poor positioning during surgery.
We decided to perform a neurological examination as we
suspected traction injury and asked the ward personnel to
stop the PCA. However, the patient could move his hands
and complained of pain at the surgical site, immediately
after being transferred to the general ward, and requested
that the PCA should not be stopped. Hence, we examined
the patient again in the general ward. The patient reported
a VAS score of 3 to 4 during the physical examination.
Dramatic reversal to normal sensory and motor function
was observed, except for the tingling sensation in the
superficial radial nerve. The patient did not want an
Correspondence to: Seunguk Bang, Department of Anesthesiology and Pain
Medicine, College of Medicine, The Catholic University of Korea, Seoul, Republic of
Korea
E-Mail: seungukb@naver.com

Copyright © 2021 The Chinese Medical Association, produced by Wolters Kluwer, Inc. under the
CC-BY-NC-ND license. This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is
permissible to download and share the work provided it is properly cited. The work cannot be
changed in any way or used commercially without permission from the journal.

Chinese Medical Journal 2021;134(24)

Received: 21-02-2021 Edited by: Ning-Ning Wang

mailto:seungukb@naver.com


Figure 1: Ultrasound image of the continuous costoclavicular block. AA: Axillary artery; Arrows: Catheter; AV: Axillary vein; BP: Brachial plexus; SA: Serratus anterior muscle; SC: Subclavius
muscle.
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additional bolus of local anesthetic owing to the discom-
fort caused by motor paresis and PCA was resumed. The
PCA catheter was removed after post-operative day 3. No
complications, including neurological symptoms, were
observed after follow-up in the outpatient department after
1 week.

Our patient’s motor and sensory function recovered
rapidly within approximately 15 min after the injection
of 15 mL of saline. We hypothesized the following
mechanism to provide a plausible explanation for this
phenomenon. The patient received a 15-mL saline injection
into the costoclavicular space, which could have further
lowered the concentration of the local anesthetic. This
dilutional effect could have increased the concentration
gradient between the neuronal membranes, which is
believed to normalize nerve conduction of the motor
and sensory nerves by reducing the intraneuronal
concentration of the local anesthetic below the threshold
concentration.[3,4] Moreover, we believe that saline
injection increased the sodium concentration or gradient
around the nerve, which caused an alteration in the pH and
ionization levels.[5] Our patient had been injected with
approximately 0.2% (low concentration) ropivacaine.
Thus, the intraneural concentration fell below the
threshold within a short duration of time.

To conclude, we observed a dramatic reversal of sensory
and motor nerve blockade within a short time following
0.9% saline injection after a costoclavicular block. Our
findings suggest that saline injection can be used to reverse
the local anesthesia induced by the costoclavicular block.
Further studies are needed to verify this effect.
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