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Understanding the simplest (spinal anesthesia). It is

not so easy

Editorial

In the 16th century, Leonardo da Vinci wrote “the simplicity is the
highest degree of sophistication”, and spinal anesthesia fits perfectly
into this brilliant definition. I have been studying spinal anesthesia
for 49 years and have always heard that the technique is extremely
simple for those who perform it, however, for those who study it
properly, it is complex. Spinal anesthesia was and will always be the
first regional anesthesia taught in almost all anesthesiology teaching
centers around the world. However, preceptors and students think that
spinal anesthesia is limited to a simple puncture of the subarachnoid
space confirmed by the presence of cerebrospinal fluid (CSF). Most
of the time, spinal anesthesia begins exactly after the deposition of
drugs in the CSF, and few understand this wonderful encounter (local
anesthetic and CSF).

In a recent Editorial, I showed that subarachnoid puncture can be
performed in four positions such as sitting, lateral decubitus, prone,
and on some orthopedic tables where there is a space between the
buttocks and the chest, in the supine position.! In another article, I
showed that spinal anesthesia is much more than a single shot of
hyperbaric bupivacaine.? Finally, in an educational article, I showed
that two schools teach neuroaxis anesthesia, one in the sitting position
and the other in the lateral decubitus position.? In this article, we show
how different local anesthetic solutions such as hypobaric, isobaric,
and hyperbaric behave when injected into different puncture positions.
In an article trying to show that spinal anesthesia is much more than a
single shot of hyperbaric bupivacaine and most of the time punctured
in the sitting position, we ask numerous questions about only using
this approach.? In the article, we list seven reasons to only use the
hyperbaric solution (Table 1). The anatomy of the cadaver was very
well described by Leonardo da Vinci.* and the anatomy mainly with
MRI which demonstrates a space between the dura mater and the
spinal cord in adults’ and children® the density of local anesthetics
(hypobaric, isobaric, hyperbaric), injection speed, different doses,
different types of punctures (sitting, lateral decubitus, jackknife
position), puncture sites (lumbar and thoracic) and the association
with adjuvants, can provide a way for knowledge of its performance
for each patient and type of surgery. Each type of surgery and each
type of patient deserves spinal anesthesia according to the needs of
the procedure.

Table | Seven reasons to only use the hyperbaric solution

I Lack of knowledge of modern anatomy by MRI, CT, US
2 Lack of knowledge of the use of isobaric and hypobaric solutions

Lack of teaching and training for performing subarachnoid punctures
in lateral decubitus and prone position

4  Difficulty acquiring other approaches to the subarachnoid space

Lack of knowledge of the anterior (motor) and posterior (sensory)
roots, being able to perform anesthesia without motor blockade

Ignorance of performing thoracic puncture shown by security in MRI

Unawareness of performing continuous spinal anesthesia?
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Epidural segmental anesthesia can be used for punctures at
different levels: cervical region, thoracic region, lumbar region, and
sacral region. For many years it was thought that it would only be
possible to perform segmental anesthesia with the epidural technique.
However, the segmental spinal anesthesia was described in 1909,
with a puncture in T2 for surgeries on the head, neck, upper limbs,
and thorax, a puncture between the T12 and L1 vertebrae for lower
abdomen and lower limb surgeries, and the puncture between the T7
and T8 vertebrae is very often difficult to perform and is not necessary.’
Thus, with a single thoracic puncture.® or combined spinal-epidural
anesthesia.’ Segmental spinal anesthesia can be obtained. Studying
636 patients of different types of surgery receiving a single shot
thoracic puncture with a low dose of local anesthetic, showed a rapid
onset of action, low incidence of arterial hypotension, and without
neurological complications.! Another study, with 300 patients
comparing two types of needles (cutting tip versus pencil tip), showed
that the incidence of paresthesia was compared to lumbar puncture, all
transient and no neurological complications were observed, showing
that a lower thoracic puncture is safe.!!

After the initial studies comparing general anesthesia and spinal
anesthesia for laparoscopic cholecystectomy, numerous other studies
were published. In arecent article, all the steps and advantages of spinal
anesthesia for laparoscopy cholecystectomy.'? and a meta-analysis of
randomized clinical trials have shown that spinal anesthesia is a viable
technique, and safe for elective laparoscopic cholecystectomy.'
Access to the thoracic subarachnoid space has become so safe that
thoracic continuous spinal anesthesia was recently performed by the
Italian group.'* culminating in an editorial showing the safety of the
technique, which is an interesting alternative to general anesthesia.'
In a recent narrative review, the objective is to evaluate critically
the various publications on thoracic spinal anesthesia (TSA), and
after synthesizing the information available in the various studies,
to provide a summary of the evidence that justifies the use of TSA
in anesthesia in the 21st century.'® The application of the three local
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anesthetic solutions (hypobaric, isobaric, hyperbaric) injected in
different puncture positions (sitting, lateral decubitus, prone position)
and the position of the surgical table during the surgical procedure were
presented in seven items in 14 tables and six figures, for a complete
understanding of spinal anesthesia, better indication for the different
procedures, patient satisfaction and safety of the technique.3 The
article showed the possibility of performing hemi-spinal anesthesia
(unilateral and posterior) and the possibility of performing completely
sensory spinal anesthesia without any degree of motor block, simply
understanding the anterior (motor) and posterior (sensitive) roots and
offering the best for patient satisfaction and safety of the technique.'”

This year I completed 49 years of dedication to anesthesia,
especially spinal anesthesia. At my residence, the epidural was the
most used technique, as there were no suitable needles (caliber 20G,
21G, 22G) to disseminate the spinal anesthesia technique. With the
emergence of fine needle caliber (26G, 27G, 29G) and different tip
designs (cutting and pencil tip), there was great interest in studying
the technique, greatly reducing post-puncture headaches. Most spinal
anesthesia teaching centers do so in the sitting position and with a
hyperbaric local anesthetic solution, failing to teach in other positions
(lateral decubitus and prone position). Spinal anesthesia in the world
is restricted to lumbar puncture, with different needle calibers and
designs and hyperbaric solutions. Many anesthesiologists are unaware
of the safety of performing TSA, allowing for safety, with low doses,
and few reported complications, after MRI studies, showing 0.5 to 1
cm, between the dura mater and the spinal cord, both in adults and
children.>¢

The function of residency in anesthesiology is to train doctors for
the daily life of the specialty. However, to fully understand spinal
anesthesia, it takes a lot of time to study, research, publish, and
experience, to make what everyone thinks is very simple, but without
offering the best the technique can offer to patients. I can say that there
was a complete change in the understanding of spinal anesthesia when
I spent 5 hours with motor block after spinal anesthesia with 15 mg of
0.5% isobaric bupivacaine for a 50-minute procedure.' This suffering
alerted me to completely change my behavior. Every patient deserves
spinal anesthesia to provide safety, comfort, and satisfaction. Finally,
I would like to suggest to everyone reading this Editorial that to
understand Spinal Anesthesia, it is necessary to read all the references
cited here, and much more about what scholars of the technique have
written around the world since Bier and Jonnesco. Everyone must
study and practice, as knowledge without practice leads to immense
distance. Knowledge with practice is total understanding.

Acknowledgments

None.

Conflicts of interest

The author declares that there are no conflicts of interest.
Funding
None.

References

1. Imbelloni LE. Spinal anesthesia: position of puncture, ultrasound, and
local anesthetics solution. Int J Anesthetic Anesthesiol. 2022;9(2):149.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Copyright:
©2023 Imbelloni etal. 181

Imbelloni LE, Gouveia MA, Ghoryeb NM, et al. Spinal anesthesia:
much more than single shot of hyperbaric bupivacaine. Int J Anesthetic
Anesthesiol. 2021;8(1):122.

Imbelloni LE, Gouveia MA, Lemos NSV. Spinal anesthesia, puncture
position and local anesthetic solutions. Better understanding for better
indication. J Anesth Crit Care Open Access. 2023;15(4):123-128.

Lépori LR. Leonardo da Vinci: Anatomia de la vida. 1st ed. Buenos
Aires, Capitulo IIT; 2006.

Imbelloni LE, Quirici MB, Ferraz FJR, et al. The anatomy of the
thoracic spinal canal investigated with magnetic resonance imaging.
Anesth Analg. 2010;110(5):1494-1495.

Imbelloni LE, Cardoso BB, Torres CC, et al. The anatomy of the thoracic
spinal canal investigated with magnetic resonance imaging in children
aged 0 to 13 years old. J Cancer Prev Curr Res. 2023;14(1):15-22.

Jonnesco T. General spinal analgesia. Br Med J. 1909;2(2550):1396—
1401.

Imbelloni LE, Fornasari M, Fialho JC, et al. Laparoscopic
cholecystectomy under spinal anesthesia. A comparative study between
conventional dose and low dose of hyperbaric bupivacaine. Local Reg
Anesth. 2011;4:41-46.

Imbelloni LE, Fornasari M, Fialho JC. Combined spinal epidural
anesthesia during colon surgery in a high-risk patient. Rev Bras
Anestesiol. 2009;59(6):741-745.

Imbelloni LE, Grigorio R, Fialho JC, et al. Thoracic spinal anesthesia
with low doses of local anesthetic decreases the latency time, motor
clock and cardiovascular changes. Study in 636 patients. J Anesth Clinic
Res S.2012;11:1-5.

Imbelloni LE, Pitombo PF, Ganem EM. The incidence of paresthesia
and neurologic complications after lower spinal thoracic puncture with
cut needle compared to pencil point needle. Study in 300 patients. J
Anesth Clinic Res. 2010;1:106.

Imbelloni LE. Spinal anesthesia for laparoscopic cholecystectomy. Glob
J Anesthesiol. 2014;1(1):101.

Yu G, Wen Q, Qiu L, et al. Laparoscopic cholecystectomy under spinal
anaesthesia vs. general anaesthesia: a meta-analysis of randomized
controlled trials. BMC Anesthesiol. 2015;15:176.

Spannella F, Giulietti F, Damiani E, et al. Thoracic continuous spinal
anesthesia for high-risk comorbid older patients undergoing major
abdominal surgery: One-year experience of on Italian geriatric hospital.
Minerva Anestesiol. 2019;86(3):261-269.

Caruselli M, Michel F. Thoracic spinal anesthesia: An interesting
alternative to general anesthesia. Minerva Anestesiol. 2020;86(3):244—
246.

Roux JJ, Wakabayashi K, Jooma Z. Defining the role of thoracic spinal
anaesthesia in the 21st century: a narrative review. Br J Anaesth.
2023;130(1):e-56—65.

Imbelloni LE, Rava C, Gouveia MA, et al. Unilateral sensitive
spinal anesthesia. Case report. J Anesth Crit Care Open Access.
2016;6(3):00227.

Imbelloni LE. The other side of the needle. Rev Bras Anest. 2001;51:181—
182.

Citation: Imbelloni LE, Gouveia MA, Neto SVL. Understanding the simplest (spinal anesthesia). It is not so easy. | Anesth Crit Care Open Access.

2023;15(6):180-181. DOI: 10.15406/jaccoa.2023.15.00577


https://doi.org/10.15406/jaccoa.2023.15.00577
https://clinmedjournals.org/articles/ijaa/international-journal-of-anesthetics-and-anesthesiology-ijaa-9-149.pdf
https://clinmedjournals.org/articles/ijaa/international-journal-of-anesthetics-and-anesthesiology-ijaa-9-149.pdf
https://clinmedjournals.org/articles/ijaa/international-journal-of-anesthetics-and-anesthesiology-ijaa-8-122.php?jid=ijaa
https://clinmedjournals.org/articles/ijaa/international-journal-of-anesthetics-and-anesthesiology-ijaa-8-122.php?jid=ijaa
https://clinmedjournals.org/articles/ijaa/international-journal-of-anesthetics-and-anesthesiology-ijaa-8-122.php?jid=ijaa
https://medcraveonline.com/JACCOA/JACCOA-15-00566.pdf
https://medcraveonline.com/JACCOA/JACCOA-15-00566.pdf
https://medcraveonline.com/JACCOA/JACCOA-15-00566.pdf
https://www.abebooks.com/9789875681798/LEONARDO-VINCI-ANATOMIA-VIDA-LEPORI-9875681792/plp
https://www.abebooks.com/9789875681798/LEONARDO-VINCI-ANATOMIA-VIDA-LEPORI-9875681792/plp
https://pubmed.ncbi.nlm.nih.gov/20304985/
https://pubmed.ncbi.nlm.nih.gov/20304985/
https://pubmed.ncbi.nlm.nih.gov/20304985/
https://medcraveonline.com/JCPCR/JCPCR-14-00512.pdf
https://medcraveonline.com/JCPCR/JCPCR-14-00512.pdf
https://medcraveonline.com/JCPCR/JCPCR-14-00512.pdf
https://pubmed.ncbi.nlm.nih.gov/20764739/
https://pubmed.ncbi.nlm.nih.gov/20764739/
https://pubmed.ncbi.nlm.nih.gov/22915892/
https://pubmed.ncbi.nlm.nih.gov/22915892/
https://pubmed.ncbi.nlm.nih.gov/22915892/
https://pubmed.ncbi.nlm.nih.gov/22915892/
https://pubmed.ncbi.nlm.nih.gov/20011864/
https://pubmed.ncbi.nlm.nih.gov/20011864/
https://pubmed.ncbi.nlm.nih.gov/20011864/
https://www.longdom.org/abstract/the-incidence-of-paresthesia-and-neurologic-complications-after-lower-spinal-thoracic-puncture-with-cut-needle-compared--47607.html
https://www.longdom.org/abstract/the-incidence-of-paresthesia-and-neurologic-complications-after-lower-spinal-thoracic-puncture-with-cut-needle-compared--47607.html
https://www.longdom.org/abstract/the-incidence-of-paresthesia-and-neurologic-complications-after-lower-spinal-thoracic-puncture-with-cut-needle-compared--47607.html
https://www.longdom.org/abstract/the-incidence-of-paresthesia-and-neurologic-complications-after-lower-spinal-thoracic-puncture-with-cut-needle-compared--47607.html
https://www.peertechzpublications.org/articles/GJA-1-101.pdf
https://www.peertechzpublications.org/articles/GJA-1-101.pdf
https://pubmed.ncbi.nlm.nih.gov/26634822/
https://pubmed.ncbi.nlm.nih.gov/26634822/
https://pubmed.ncbi.nlm.nih.gov/26634822/
https://pubmed.ncbi.nlm.nih.gov/31486624/
https://pubmed.ncbi.nlm.nih.gov/31486624/
https://pubmed.ncbi.nlm.nih.gov/31486624/
https://pubmed.ncbi.nlm.nih.gov/31486624/
https://pubmed.ncbi.nlm.nih.gov/31820872/
https://pubmed.ncbi.nlm.nih.gov/31820872/
https://pubmed.ncbi.nlm.nih.gov/31820872/
https://pubmed.ncbi.nlm.nih.gov/35393100/
https://pubmed.ncbi.nlm.nih.gov/35393100/
https://pubmed.ncbi.nlm.nih.gov/35393100/
https://medcraveonline.com/JACCOA/JACCOA-06-00227.pdf
https://medcraveonline.com/JACCOA/JACCOA-06-00227.pdf
https://medcraveonline.com/JACCOA/JACCOA-06-00227.pdf

	Title
	Editorial
	Acknowledgments
	Conflicts of interest 
	Funding
	References
	Table 1

