Subcostal Transversus Abdominal Plane Block for Postoperative Chest Tube
Pain After Cardiac Surgery: A Case Report

Introduction

Inadequate postoperative analgesia has significant effects on patient morbidity, in the form of
functional impairment, pulmonary complications, longer hospital stay, and transformation to
chronic pain, among many others (1, 2). Postoperative pain specifically for cardiac surgical
patients is often substantial, due to sternotomy incision sites, chest tubes, and vascular
cannulation sites (2,3). Postoperative pain limits the goals of deep breathing, coughing, and
early mobilization, which attempt to prevent pulmonary complications (5). The mainstay of
postoperative analgesia for this patient population has typically centered on opioid therapy,
with concerns for heparinization limiting regional techniques (3). However, current efforts
towards early extubation have redirected attention to methods that may have the potential to
avoid the respiratory depression that may occur with opioid treatment (3). Regional techniques
have been employed to assist with specific postoperative pain concerns in this population,
including transversus thoracic plane block for sternotomy site (3,4). Epigastric pain due to
subxiphoid chest tubes contributes to postoperative pain significantly and should be considered
when developing a pain management plan (3,4,5). This case report describes the utilization of
bilateral oblique subcostal transversus abdominus plane (OSTAP) blocks for refractory chest
tube insertion site pain in a post-cardiac surgery patient.

Case Report

A 19 year old male with past medical history of bicuspid aortic valve with asymmetric aortic sinus
dilation underwent an aortic valve replacement, with extubation an hour later in the ICU.
Following extubation, the acute pain service was consulted on postoperative day (POD) 1 for
significant postoperative pain (rated 10/10) localized to the two mediastinal chest tubes,
refractory to hydromorphone, fentanyl, lidocaine patches, and ketorolac. Acute pain service
offered the patient bilateral subcostal transversus abdominus plane blocks, due to surgical
dressing limiting the target area of rectus sheath nerve blocks. Bilateral single-shot nerve blocks
were performed under ultrasound guidance (with the ultrasound probe placed along the oblique
subcostal edge and an in-plane technique) using 40 mL of bupivacaine 0.25% with epinephrine
1:200,000 using a 22 gauge echogenic needle. Upon re-examination of the patient, pain was
reported as 1/10 at the mediastinal chest tube insertion sites. On POD 2, patient was reassessed
with findings of increasing pain scores from the dissipating effects of the previous day’s nerve
block. The original block lasted approximately 18 hours. A repeat of the bilateral subcostal TAP
blocks were performed with the same methodology, with an improvement in reported pain
score. The nerve block effects had appropriately waned on POD 3, with the patient reporting
tolerable pain rated at 4/10 on oral pain medication. No further intervention was required, and
the patient was managed with oral medications for the rest of their postoperative course.
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Figure 1: Sonogram of the local anesthetic spread of oblique subcostal transversus abdominus place block
deep to the internal obliqgue muscle and superficial to the transversus abdominus muscle.

Methods
University of Utah IRB approval waived due to case report methodology with de-identified

patient information. Patient consent obtained for educational purposes during peripheral
nerve block consent process. The nerve block was conducted utilizing a General Electric

Venue Go and a L4-20t-RS linear transducer.

Discussion

Postoperative pain in cardiac surgery patients can take many forms, and addressing individual
niduses for pain through regional techniques as an adjunct may be an effective strategy for
mitigating the adverse effects of opioid-focused treatment. Transversus thoracic plane blocks
have gained popularity in the management of sternotomy incision pain, but pain due to chest
tube sites may be an overlooked location. The use of regional techniques in the form of rectus
sheath blocks or subcostal TAP blocks, the latter of which is the subject of this case report, may
be an efficacious approach to manage this pain, with the predicted ensuing benefits of early
extubation and improved post-extubation pulmonary function. Our case highlights specifically
the effectiveness of the subcostal TAP block for refractory chest tube pain in a cardiac patient
post-extubation, but one may envision this method expanded to chest tube pain in the non-
cardiac surgery patient, especially in scenarios of high opioid requirements limiting spontaneous
breathing trials and safe extubation. These regional techniques require further study to assess
the benefits for isolated chest tube pain, however this case report highlights the significance of
postoperative chest tube pain and the use of subcostal TAP blocks in improving patient-reported
pain scores. Furthermore, future studies may improve upon our benchmarks of effectiveness by
utilizing a variety of outcome measurements beyond pain scores, such as change in opioid
requirements, pulmonary function measures, ICU stay, hospital stay, and incidence of
postoperative pulmonary complications. Additionally, regional may be considered pre-emptively
as a part of the pain management plan for surgery requiring chest tubes, rather than as a rescue
method for refractory pain. These regional techniques are safe even in coagulopathic patients
that might otherwise not be candidates for an invasive neuraxial procedure or paravertebral
block. Overall, the need for further evaluation of regional techniques for isolated chest tube pain
should be a focus of interest.
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