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Abstract

Background: Lung cancer remains one of the leading causes of cancer-related mortality worldwide. Despite the numerous
advantages of video-assisted thoracoscopic surgery (VATS) in thoracic surgery, postoperative pain continues to pose a
significant challenge, contributing to pulmonary complications and delayed recovery. Given the limited efficacy and notable
adverse effects of systemic opioids, opioid-sparing multimodal analgesic strategies—including regional nerve block techniques
such as the paravertebral block—have gained increasing attention for optimizing postoperative pain management and enhancing
recovery. Objective: This case report aims to illustrate the clinical application and analgesic efficacy of an ultrasound-guided
single-injection TPVB, combined with a preoperative nonsteroidal anti-inflammatory drug (NSAID), as a component of an
opioid-sparing multimodal regimen in a patient undergoing VATS sublobar resection. Methods: A 36-year-old female underwent
VATS sublobar resection of a right upper lobe nodule. To achieve opioid-sparing multimodal analgesia, the anesthesiologist
implemented a regimen consisting of an intravenous NSAID (flurbiprofen axetil 50 mg) administered 30 minutes before the end
of surgery, followed by an ultrasound-guided thoracic paravertebral block (TPVB) with 25 mL of 0.25% ropivacaine injected as
a single shot postoperatively. Conclusions: A single-injection thoracic paravertebral block (TPVB) represents a highly effective
component of a multimodal analgesic strategy, offering profound and opioid-sparing analgesia for thoracic surgical procedures.
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1. Introduction

Lung cancer remains one of the leading causes of cancer-
related mortality among both men and women worldwide. Ac-
cording to the American Cancer Society (ACS), an estimated
127,070 deaths from lung cancer are expected in 2023, repre-
senting approximately 20% of all cancer-related fatalities.
Non-small cell lung cancer (NSCLC) accounts for 84% of
these cases, and thoracic surgery, including lobectomy, re-
mains the cornerstone of curative treatment. [1] However, this
surgical approach is associated with substantial postoperative

risks, including dyspnea, hemorrhage, and pain. Notably,
postoperative pain contributes to pulmonary complications in
approximately 40.8% of patients, which may delay recovery
and adversely impact quality of life. [2] Video-assisted thora-
coscopic surgery (VATS) has gained widespread application
in the management of various thoracic malignancies, includ-
ing esophageal and lung cancers, due to its advantages of
smaller incisions, attenuated postoperative pain and inflam-
matory response, and accelerated recovery [3, 4]. Systemic
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opioids have limited efficacy in this setting, often resulting in
inadequate pain control and significant adverse effects. There-
fore, opioid-sparing multimodal analgesic strategies—such as
regional nerve blocks—have gained increasing attention for
optimizing postoperative pain management and enhancing re-
covery [5-7].

2. Case Presentation

A 36-year-old woman presented with a space-occupying le-

sion in the right lung detected on routine physical examination.

Outpatient imaging follow-up failed to exclude the possibility
of malignancy. The patient was then admitted to our hospital
for surgical intervention. Preoperative imaging, including
non-contrast and contrast-enhanced thin-section computed to-
mography of the chest, demonstrated a ground-glass nodule in
the posterior segment of the right upper lobe, with dimensions
of approximately 0.6 cm < 0.7 cm. The nodule showed irreg-
ular morphology, multiple short spiculations along its border,

Pleura

and mild retraction of the adjacent oblique fissure. These ra-
diographic features were highly suggestive of a small malig-
nant lesion. The surgical plan was to perform a video-assisted
thoracoscopic surgery (VATS) sublobar resection of the nod-
ule in the right upper lobe under general anesthesia. A uni-
portal incision was made at the fifth intercostal space on the
midaxillary line. During the procedure, the patient underwent
partial resection of the right upper lobe and lymph node sam-
pling. One chest tube was inserted for closed drainage, after
which the incision was closed layer by layer. Thirty minutes
prior to the completion of surgery, 50 mg of flurbiprofen axetil
was given intravenously. Following surgery, the patient was
positioned in the left lateral decubitus position. Under aseptic
technique, ultrasound guidance was employed by the anesthe-
siologist using a curved-array probe. Using an in-plane ap-
proach with lateral-to-medial needle trajectory, the needle was
advanced until its tip pierced the superior border of the cos-
totransverse ligament and reached the paravertebral space
(Figure 1).

Figure 1. Using an in-plane approach with lateral-to-medial needle trajectory, the needle was advanced until its tip pierced the superior
border of the costotransverse ligament and reached the paravertebral space. Transverse process (TP).

After the pleura was gently displaced, 25 mL of 0.25% ropivacaine was injected into the paravertebral space (Figure 2).

Figure 2. After the pleura was gently displaced, 25 mL of 0.25% ropivacaine was injected into the paravertebral space. TPVS

paravertebral space.
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Upon arrival in the post-anesthesia care unit (PACU), the
patient rated her pain as 1 on a 10-point Visual Analog
Scale (VAS) and did not require any rescue analgesic inter-
vention. Oxygen saturation was maintained at 100% with 2
L/min of oxygen via nasal cannula, and her hemodynamic
status remained stable throughout the PACU stay. On the
first postoperative day, the patient reported no pain at rest
(VAS 0) and mild pain during movement (VAS 3). She
demonstrated good respiratory effort and effective cough-
ing. By postoperative day 2, the patient was completely
pain-free both at rest and during routine activities; however,
she noted pain at the chest tube insertion site when assum-
ing certain positions. The patient was highly satisfied with
her postoperative pain control, giving a satisfaction score
of 9 out of 10.

3. Discussion

This case report describes a 36-year-old female patient who
underwent video-assisted thoracoscopic surgery (VATS) in
which a nonsteroidal anti-inflammatory drug (NSAID) com-
bined with a regional nerve block effectively controlled post-
operative pain. The regional anesthetic technique employed
was an ultrasound-guided thoracic paravertebral block
(TPVB). This technique provided excellent perioperative an-
algesia, as evidenced by low Visual Analog Scale (VAS) pain
scores in the post-anesthesia care unit (PACU) and on the first
postoperative day, without the need for rescue analgesia. The
patient reported high satisfaction with her pain management,
rating it 9 out of 10, and experienced an uneventful postoper-
ative recovery characterized by effective coughing and stable
hemodynamics.

Currently, multimodal analgesic regimens-including both
pharmacological and regional interventions—are increas-
ingly recognized as essential for optimal postoperative pain
management. The paravertebral block is an ideal technique
for thoracic and abdominal surgeries, providing segmental
anesthesia at the level of the surgical site. [8, 9] The ultra-
sound probe is positioned at the target vertebral level. The
needle is then advanced using a lateral-to-medial in-plane
approach until its tip penetrates the internal intercostal mem-
brane. Intermittent injection of normal saline may be used to
confirm needle tip positioning. After negative aspiration, lo-
cal anesthetic is injected into the paravertebral space. This
technique also achieves adequate muscle relaxation and pro-
longs the duration of postoperative analgesia. Compared
with systemic opioids, the thoracic paravertebral block of-
fers superior analgesic efficacy with fewer complications.
[10, 11] Video-assisted thoracoscopic surgery (VATS) is as-
sociated with substantial postoperative pain, which conse-
quently requires a multimodal approach to analgesia. In this
context, many working groups have recommended the tho-
racic paravertebral block (TPVB) as the preferred regional
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anesthetic technique for patients undergoing VATS, favor-
ing it over other nerve block modalities.

4. Conclusion

This case report from an anesthesiologist details the com-
plete clinical course of postoperative pain control in VATS
using an NSAID combined with a regional nerve block. The
case demonstrates that a single-injection TPVB under precise
ultrasound guidance with appropriate local anesthetic volume
and concentration is a highly effective component of multi-
modal analgesia. This technique provides profound opioid-
sparing analgesia for thoracic surgery, which may facilitate
early mobilization, enhance postoperative pulmonary rehabil-
itation, reduce opioid-related side effects, and shorten hospital
stay.
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