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The Nuss operation, a cornerstone of thoracic surgery, is 
renowned for its efficacy in correcting chest wall deformi-
ties, but it is also notorious for the significant postoperative 
pain it frequently causes. This pain is the result of a com-
plex interplay of factors related to the surgical intervention 
itself and the subsequent mechanical changes in the chest 
wall. Patients experience a range of discomforts, from the 
trauma inflicted during the operation to the pressure ap-
plied by the Nuss bars on the chest wall and the irritation 
of intercostal nerves. Additionally, factors such as inflam-
mation and psychological responses can exacerbate post-
operative pain, underscoring the importance of a holistic 
approach to pain management.

Addressing the complex nature of pain following the 
Nuss procedure, researchers have increasingly focused on 
regional anesthetic techniques such as the serratus anterior 
plane block (SAPB) as a promising method for pain relief. 
Significant contributions to the literature on SAPB began 
to appear in the mid-2010s, with Blanco et al. [1] at the 
forefront, pioneering its use and demonstrating its effec-
tiveness in managing pain. Their research, which high-
lighted the ability of SAPB to provide extended pain relief, 
set the stage for its further investigation in a variety of sur-

gical settings. One of the earliest applications in thoracic 
surgery was introduced by Madabushi et al. [2], who used 
the technique on a young patient undergoing an esopha
gectomy via thoracotomy, resulting in notable pain reduc-
tion. This case spurred numerous subsequent studies.

SAPB functions by blocking the lateral cutaneous branch-
es of the intercostal nerves, thereby attenuating the sensory 
input from the chest wall [3]. This technique offers 2 main 
approaches: superficial SAPB, which targets the sensory 
nerves above the serratus anterior muscle, and deep SAPB, 
performed below the muscle. While some studies favor the 
deep SAPB approach for its efficacy in controlling post-sur-
gical chest pain [4], conflicting results have prompted a 
closer examination of its benefits compared to superficial 
SAPB. Notably, recent research by Qiu et al. [5] suggests 
that superficial SAPB may provide longer-lasting pain re-
lief, making it a more viable option for patients undergoing 
thoracoscopic operation. Given the potential for complica-
tions like pneumothorax with deep SAPB, the superficial 
approach emerges as a safer and more reasonable choice. 
Ka et al. [6] suggests that superficial SAPB could provide 
substantial pain relief after Nuss operation.

However, SAPB is not without its limitations. The suc-
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cess of the procedure is heavily dependent on the practi-
tioner’s proficiency, which can be challenging for novice 
clinicians. Identifying the precise plane between the serra-
tus anterior muscle and the latissimus dorsi muscle can be 
particularly daunting, especially without the use of ad-
vanced imaging techniques such as sonography. Addition-
ally, the insertion of the catheter into this narrow plane re-
quires skill and precision, highlighting the importance of 
adequate training and experience. Furthermore, while 
SAPB is effective in blocking the cutaneous branches of the 
intercostal nerves, it does not directly alleviate pain caused 
by the impact of Nuss bars on the intercostal nerves within 
the thorax.

Furthermore, it is worth noting that while SAPB primar-
ily targets the cutaneous branches of the intercostal nerves, 
it may not directly alleviate pain caused by the impact of 
Nuss bars on the intercostal nerves within the thorax. 
Cryoablation offers a potential alternative for managing 
this type of pain. However, the author suggests that SAPB 
might have advantages over cryoanalgesia due to logistical 
factors, such as the need for a double-lumen endotracheal 
tube, videoscope-assisted intrathoracic procedures, and 
specialized cryoinstruments. While this argument has 
some validity, it is important to consider differing evidence 
in the literature. For example, the study by Song et al. [7] 
on cryoablation for patients undergoing the Nuss proce-
dure indicated that only single-lumen intubation was re-
quired, which was made possible by carbon dioxide insuf-
f lation. Additionally, the use of a videoscope in thoracic 
surgery provides convenience and precision, potentially 
making direct nerve ablation under visual guidance more 
straightforward than ultrasound-guided techniques.

In conclusion, the quest for effective pain management 
strategies during recovery after the Nuss procedure is an 
evolving field, informed by an expanding knowledge of 
pain mechanisms and advances in regional anesthesia 
techniques. SAPB shows potential in mitigating postopera-
tive pain; however, its limitations warrant the investigation 
and comparison of other methods, such as cryoablation. 
Comparative studies of these techniques are crucial for im-
proving pain management strategies and patient outcomes 
in the complex context of post-Nuss procedure recovery.

Article information

ORCID

Yong Ho Jeong: https://orcid.org/0000-0001-7696-1236

Duk Hwan Moon: https://orcid.org/0000-0003-1388-2471
Sungsoo Lee: https://orcid.org/0000-0001-8998-9510

Author contributions

All the work was done by all authors.

Conflict of interest

No potential conflict of interest relevant to this article 
was reported.

Funding

This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-
profit sectors.

References
1.	Blanco R, Parras T, McDonnell JG, Prats-Galino A. Serratus plane 

block: a novel ultrasound-guided thoracic wall nerve block. Anaes-
thesia 2013;68:1107-13. https://doi.org/10.1111/anae.12344

2.	Madabushi R, Tewari S, Gautam SK, Agarwal A, Agarwal A. Serra-
tus anterior plane block: a new analgesic technique for post-thoracot-
omy pain. Pain Physician 2015;18:E421-4. https://doi.org/10.36076/
ppj.2015/18/e421

3.	Mayes J, Davison E, Panahi P, et al. An anatomical evaluation of the 
serratus anterior plane block. Anaesthesia 2016;71:1064-9. https://
doi.org/10.1111/anae.13549

4.	Edwards JT, Langridge XT, Cheng GS, McBroom MM, Minhajuddin 
A, Machi AT. Superficial vs. deep serratus anterior plane block for 
analgesia in patients undergoing mastectomy: a randomized prospec-
tive trial. J Clin Anesth 2021;75:110470. https://doi.org/10.1016/j.j-
clinane.2021.110470

5.	Qiu L, Bu X, Shen J, et al. Observation of the analgesic effect of su-
perficial or deep anterior serratus plane block on patients undergoing 
thoracoscopic lobectomy. Medicine (Baltimore) 2021;100:e24352. 
https://doi.org/10.1097/MD.0000000000024352

6.	Ka ES, Rim GM, Kang S, Bae S, Jang IT. Serratus anterior plane 
block: a better modality of pain control after pectus excavatum re-
pair. J Chest Surg 2024;57:291-9. https://doi.org/10.5090/jcs.23.139

7.	Song SH, Moon DH, Shim YH, Jung H, Lee S. Limited cryoablation 
reduces hospital stay and opioid consumption compared to thoracic 
epidural analgesia after minimally invasive repair of pectus excava-
tum. Medicine (Baltimore) 2022;101:e29773. https://doi.org/10. 
1097/MD.0000000000029773

https://doi.org/10.1111/anae.12344
https://doi.org/10.36076/ppj.2015/18/e421
https://doi.org/10.36076/ppj.2015/18/e421
https://doi.org/10.1111/anae.13549
https://doi.org/10.1111/anae.13549
https://doi.org/10.1016/j.jclinane.2021.110470
https://doi.org/10.1016/j.jclinane.2021.110470
https://doi.org/10.1097/MD.0000000000024352
https://doi.org/10.1097/MD.0000000000029773
https://doi.org/10.1097/MD.0000000000029773



