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ABSTRACT

Background: Thoracic spinal anesthesia (TSA) is a regional anesthesia technique that
can serve as an alternative to general anesthesia, particularly for patients with
cardiovascular and respiratory comorbidities, to reduce adverse effects and provide a
more effective procedure.

Case: A 55-year-old female patient with a left breast tumor and comorbidities including
uncontrolled hypertension and type 2 diabetes mellitus, as well as congestive heart failure
(CHF) and bilateral pleural effusion, scheduled for lumpectomy by a surgical specialist.
The preoperative assessment showed stable hemodynamics with no significant changes
in laboratory results. The patient received hyperbaric bupivacaine 5 mg (1cc), fentanyl 25
mcg (0.5¢cc), and an adjuvant of dexamethasone 5 mg (1cc) for the TSA procedure at the
T4-T5 level. Intraoperatively, there were no significant hemodynamic changes, and
postoperatively, the patient had a good recovery and mobilization.

Discussion: The TSA procedure is an alternative anesthesia technique when patients
undergoing general anesthesia have a high risk of morbidity and mortality, especially in
geriatric patients with physiological body disorders and multiple comorbidities. TSA has
been increasingly used as a safe anesthesia technique, capable of accelerating recovery
time, minimizing side effects, and providing better outcomes in terms of perioperative
morbidity and mortality compared to general anesthesia. The current limitations of the
literature regarding TSA include the lack of large-scale studies, the absence of
standardized protocols for TSA, a focus on specific surgeries only, and concerns about
the safety of this procedure.

Conclusion: The TSA can be used as a regional anesthesia procedure for patients
undergoing breast tumor surgery. TSA has a simple technique and is efficient in providing
sensory and motor blockade.

Keywords: breast tumor surgery; congestive heart failure; dexamethasone; pleural
effusion; thoracic spinal anesthesia
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INTRODUCTION

General anesthesia 1s currently the
standard technique used for breast tumor
surgery. However, this  general
anesthesia  technique has  various
drawbacks, including postoperative
complications, poor pain control,
heightened stress response, higher risk of
nausea and vomiting, and prolonged use
of mechanical ventilation. Therefore,
thoracic spinal anesthesia (TSA) could
be an alternative anesthesia technique for
breast tumor surgery.!

TSA is still a subject of debate regarding
the safety of this anesthesia technique.
The greatest concern when performed at
a level above the spinal cord is injury to
the spinal cord itself, which can lead to
temporary or permanent neurological
sequelae. Concerns include the cephalad
spread of local anesthesia leading to a
total block, bradycardia, and
hypotension due to the blockade of
cardioaccelerator fibers above T4, and
respiratory depression influenced by the
technique and experience of the
anesthesiologist. Other factors, such as
anatomy and type of local anesthesia, do
not significantly affect the cephalad
spread of anesthesia. Here, we report a
case of successful TSA in a 55-year-old
patient with multiple comorbidities
undergoing breast tumor surgery.?

CASE

A 55-year-old female patient, married, a
housewife, and a resident of Cibendung
Village, came to the surgery clinic at
Dera As Syifa Hospital with a lump in
her left breast for the past three months
before hospital admission. The lump in
the breast is immovable, painless, has not
enlarged, and has not spread to the lymph
nodes. The patient denied any weight
loss and had no complaints of nausea,
vomiting, or fever. There were no
complaints regarding bowel movements
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or urination. The patient had never
undergone routine checkups or taken any
medication.

The patient had a history of uncontrolled
hypertension and diabetes mellitus. She
denied a history of asthma, pulmonary
tuberculosis, and smoking. There was no
family history of similar diseases. The
patient also denied any previous
surgeries. In terms of lifestyle habits, the
patient rarely exercised but enjoyed salty
and sweet foods. She did not consume
alcohol or illegal drugs. At the hospital,
she was diagnosed with a breast tumor,
congestive heart failure (CHF), and
pleural effusion. Given her condition, it
was planned to refer her to a larger
hospital for surgery, but the patient
refused the referral, and the breast tumor
surgery was carried out at our hospital
despite limited equipment.

A preoperative physical examination
was conducted, showing that the patient
weighed 53 kilograms, had a height of
155 centimeters, and a body mass index
(BMI) of 22.06 (normal). The patient
appeared to be moderately ill but was
fully conscious (compos mentis). Vital
signs showed a blood pressure of
170/100 mmHg, a pulse rate of 90 beats
per minute, a respiratory rate of 22
breaths per minute, a temperature of
36.5°C, and an oxygen saturation of 97%
with a nasal cannula at 3 Ipm and a head-
up position of 30°. A head examination
revealed normocephaly, no conjunctival
anemia, and no icterus in both sclerae. A
thoracic examination revealed fine
crackles with weakened vesicular sounds
in both lung bases. An abdominal
examination was within normal limits, as
were the extremities.
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Laboratory results show Hb 14.7 g/dL,
Ht 45%, leukocytes 9,300/uL, platelets
165,000/uL, clotting time 5 seconds,
bleeding time 3 seconds, random blood
sugar 203 mg/dL, HIV rapid test non-
reactive, HBsAg negative.
Electrocardiography revealed an
Inverted T Wave, and a chest X-ray
indicated bilateral pleural effusion, as
shown in Figure 1. The size of the heart
and cardiothoracic ratio (CTR) were not
valid for assessment. The patient was
diagnosed with a left breast tumor, CHF,
and bilateral pleural effusion.

Before surgery, the patient was classified
as American Society of
Anesthesiologists (ASA) Class Il
During the pre-operative visit, the
patient’s hydration status was ensured to
be good, and the maintenance fluid
requirements were adjusted using
Ringer’s lactate. In the ward, the patient
received therapy, including insulin to
control blood sugar and captopril to
manage blood pressure before the
surgery. The patient was also given an
injection of 4 mg of ondansetron IV.
Vital signs such as blood pressure, pulse,
respiratory rate, and oxygen saturation
were monitored throughout the surgery.
The patient was on nasal cannula oxygen
at 3 liters per minute. Thoracic Spinal
Anesthesia (TSA) was administered in
the sitting position with a medial
approach using a 26-G Quincke needle.
The patient received 5 mg (1 cc) of
hyperbaric bupivacaine, 25 mcg (0.5 cc)
of fentanyl, and 5 mg (1 cc) of
dexamethasone as an adjunct for the
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TSA, up to the T4-T5 level. The surgery
lasted 50 minutes, and the patient was
positioned supine with a slight head-up
tilt of 15-30%. No sedative medications
were  administered  during  the
intraoperative period, but the patient
remained comfortable throughout the
procedure, with no significant changes in
hemodynamics, airway, or respiration.

The hemodynamic status during the
surgical procedure was 150-170 mmHg
for systolic blood pressure, 100-105
mmHg for diastolic blood pressure, and
90-95 bpm for pulse rate, while the
respiratory rate was 20-24 breaths per
minute, and oxygen saturation was 95-
98%, as shown in Figure 2.

After the breast tumor surgery was
completed, the patient was able to move
to the transport bed without assistance,
with no motor impairment from the TSA,
and was transferred to the recovery
room. The patient was fully conscious,
with a blood pressure of 163/101 mmHg,
a pulse rate of 90 bpm, a respiratory rate
of 22 breaths per minute, and an oxygen
saturation of 98% with a nasal cannula at
3 Ipm. While in the care unit, the patient
received an oral analgesic regimen of 1
gram of paracetamol every 8 hours.
During observation in the room, the
patient did not report any headaches or
symptoms of dizziness, nausea, or
vomiting post-surgery. Pain levels were
measured 30 minutes post-surgery and
up to 24 hours of care at hourly intervals
using the numerical rating scale (NRS)
(Figure 3).
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Figure 1. Chest X-Ray (source: author's documentation)
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Figure 2. Intra-anesthesia hemodynamics (source: author's documentation)
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Figure 3. Numerical rating scale (NRS) (source: author's documentation)
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DISCUSSION

We present a breast tumor surgery with
multiple cardiovascular and respiratory
comorbidities that was successfully
managed with thoracic spinal anesthesia
(TSA). Although breast tumor surgeries
are typically performed using general
anesthesia, for patients with multiple
comorbidities, anesthesiologists need to
carefully consider it due to the potential
increase in postoperative morbidity and
mortality. Several studies have described
TSA as the primary anesthetic method
for breast and axillary tumor surgeries.
TSA has been increasingly used as a safe
anesthesia  technique, capable of
accelerating recovery time, minimizing
side effects, and providing better
outcomes in terms of perioperative
morbidity and mortality compared to
general anesthesia. When compared to
lumbar anesthesia, TSA offers more
selective spinal blockade, ensuring better
intraoperative control, improved
cardiovascular and respiratory stability,
as well as lower local anesthetic
requirements, which in turn reduces the
toxicity associated ~ with local
anesthetics.?

The research comparing general
anesthesia and TSA on hemodynamic
and  respiratory  stability  during
laparoscopic cholecystectomy
concluded that the group receiving TSA
had more stable hemodynamics during
surgery. In contrast, the general
anesthesia group showed an increase in
hemodynamic parameters such as pulse
rate, systolic blood pressure, and
diastolic  blood pressure. Oxygen
saturation did not change in either group.
Postoperative nausea and vomiting
(PONV) were 15% more frequent in the
general  anesthesia  group, and
postoperative analgesia was better in the
TSA group.?
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The TSA procedure has more advantages
compared to general anesthesia. A study
by Paliwal ef al., which compared TSA
with general anesthesia in breast cancer
surgery, found that patients who
underwent TSA had higher satisfaction
with the anesthesia technique. This was
due to the ability to control lower
extremity motor function, quicker
mobilization, better analgesia, and a
lower incidence of PONV.
Intraoperatively, there = were no
conversions from TSA to general
anesthesia, and there were no cases of
dyspnea, hypopnea, or hypoxia. For
breast tumor surgeries, postoperative
pain control is of utmost importance.
This study found that TSA resulted in
shorter postoperative pain duration.
Recovery was also faster with TSA
compared to general anesthesia, leading
to a shorter time needed in the recovery
room. In our case, similar findings were
observed: the patient had no
hemodynamic disturbances, no
complaints of nausea or vomiting, good
mobilization, and effective pain control.
Therefore, it can be concluded that
minimal doses of local anesthetics and
opioids in TSA can replace general
anesthesia in breast cancer surgery with
better outcomes.’

Several magnetic resonance imaging
(MRI) studies have been conducted to
specifically evaluate the anatomy of the
spinal canal, particularly the
subarachnoid space, at various thoracic
levels. These studies confirm that the
thoracic spinal cord, especially from T4
to T10, is located more anteriorly
compared to the lumbar spinal cord,
resulting in a wider subarachnoid space
in the thoracic region. The research also
indicates that the greatest distance
between the dura mater and the spinal
cord can be observed at the T5/T6 level.?
The study examining the thoracic spinal
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canal in the Indian population found that
TSA is safe and applicable because the
distance between the dura and the spinal
cord is sufficient to avoid the possibility
of injury to the spinal cord by the spinal
needle.®

The TSA procedure was performed on
this patient. Some considerations and
concerns resulting from this procedure
include partial or permanent spinal cord
injury. However, several studies indicate
that the posterior subarachnoid space in
the mid-thoracic vertebrae is wider
compared to the upper and lower
thoracic vertebrae, reducing the potential
for spinal cord injury. Additionally,
studies using MRI have shown similar
results, where the posterior distance
between the dura and the spinal cord in
the mid-thoracic vertebrae is greater (TS
=5.8+/-0.8mm; T6 =9.5 +/- 1.8mm; T2
=3.9+/- 0.8mm; T10 = 4.1 +/- 1.0mm).’

According to the literature, thoracic
spinal anesthesia is generally performed
at vertebral levels ranging from T4 to
T12, depending on the type of surgical
procedure. For surgical interventions in
the thoracic region, such as breast
surgery, thoracic spinal anesthesia is
typically administered at the T5/T6 level
with a local anesthetic volume between
1.1 and 1.4 ml, resulting in a sensory
block coverage from T1 to TI11.
Meanwhile, for upper abdominal
surgeries such as colon resection,
gastrectomy, gastrostomy, and
laparoscopic cholecystectomy, thoracic
spinal  anesthesia is administered
between the T4 and T11 vertebral levels.
For instance, in colon resection
procedures, anesthetic injection at the
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T4/T5 level with a volume of 1.7 ml can
produce a sensory block ranging from T3
to L5. In gastrectomy procedures,
anesthesia is performed between T6 and
T8 with a local anesthetic volume of 0.9
to 1.2 ml, which can provide sensory
block up to the T4 dermatome it can be
seen in Figure 4.28910

The TSA procedure is an alternative
anesthesia technique when patients
undergoing general anesthesia have a
high risk of morbidity and mortality,
especially in geriatric patients with
physiological body disorders and
multiple comorbidities.®!'!!2 In patients
with CHF and pleural effusion, there are
disturbances in the cardiovascular and
respiratory systems. The goal of
anesthesia management in patients with
cardiovascular and respiratory issues is
to maintain intraoperative hemodynamic
stability. The aim of using TSA in
patients with cardiovascular disorders is
to reduce sympathetic blockade that
extends to the lower extremities, which
causes vasodilation of blood vessels,
thereby decreasing preload and blood
pressure. Meanwhile, the benefits of
TSA for patients with respiratory system
disorders include preventing prolonged
mechanical ventilation, avoiding
atelectasis, and having minimal effects
on lung function, resulting in better
respiratory outcomes compared to
general anesthesia. One study also
indicated that TSA is the only safe
anesthesia technique for patients with
chronic lung disease, including those
with emphysema, as well as for patients
with cardiomyopathy with a 20%
reduced ejection fraction, hypertension,
and diabetes mellitus.>!3
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Thoracic Surgery: T5-T6

Surgical TSA Needle LA Volume | Sensory
Procedure | Insertion Level | Range Level

Surgery

Breast T5-T6

1.1-14ml [T1-TI12

Colon Resection T4-TS 1.7 ml T3-L5
¢ | Gastrectomy T6-TE 0.9-1.2ml T4
Gastroscopy TE-T9 1 ml T3-TI2
| Laparoscopic TE-TII 1.5-25ml T2-L§
/| Chelecystectomy
A T | Laparotamy for To-T10 Zml T2-13

Figure 4. Illustration of dermatome coverage in TSA

This case report wuses hyperbaric
bupivacaine in a TSA procedure.
Bupivacaine is an amide local anesthetic
that has become the standard for spinal
anesthesia use, but it is often associated
with hypotension, slow motor recovery,
and cardiotoxicity at high
concentrations. A study comparing the
use of isobaric levobupivacaine and
hyperbaric bupivacaine in lumbar spinal
anesthesia stated that the use of both
drugs could produce similar anesthesia
for procedures involving the lower
abdomen and lower extremities. Isobaric
levobupivacaine may be more beneficial
in surgical procedures that require a
longer  duration, but  hyperbaric
bupivacaine has a faster onset of action
and can be used in emergency surgical
procedures. 13

The study conducted by Ullah et al.
performed TSA on modified radical
mastectomy (MRM) surgery using 5 mg
of hyperbaric bupivacaine and 25 mcg of
fentanyl. From the 55 patients who
underwent TSA, there were no
significant changes in the average heart
rate and mean arterial pressure (MAP)
during the surgery. This study involved
55 patients, with only 5 (9%)
experiencing hypotension, 4 (7%)
experiencing bradycardia, 7 (13%)
experiencing nausea and vomiting, 2
(4%) experiencing mild respiratory
distress, 1 (2%)  experiencing
paresthesia, and 1 (2%) experiencing
itching. Additionally, 95% of the
surgeons were highly satisfied with this
anesthesia technique, while 91% of the
patients were very satisfied with the
procedure and felt comfortable during
the surgery.!
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Another study conducted by Imbelloni et
al. compared the use of 15 mg hyperbaric
bupivacaine and 20 mcg fentanyl in
lumbar anesthesia with the use of 7.5 mg
hyperbaric bupivacaine and 20 mcg
fentanyl in low-dose TSA during
laparoscopic cholecystectomy surgery.
The results showed that with low-dose
TSA, the level of blockade reached T3
dermatomally, there were no cases
requiring  conversion to  general
anesthesia, the incidence of hypotension
and the use of norepinephrine decreased,
and the duration of motor and sensory
blockade was also reduced, allowing for
quicker patient mobilization compared
to the use of 15 mg hyperbaric
bupivacaine.'®

This case  report also  uses
dexamethasone injection into the
intrathecal space. Dexamethasone is a
potent, long-acting glucocorticoid with
minimal  mineralocorticoid  effects,
commonly used for PONV. A study that
used dexamethasone as an adjuvant with
bupivacaine found an increase in the
duration of sensory blockade without
affecting motor function. Additionally,
side effects of spinal anesthesia, such as
hypotension, nausea, and vomiting, were
reduced with the use of intrathecal
dexamethasone.!’

The effects of dexamethasone as an
adjuvant are caused by several
mechanisms, including local
vasoconstriction, which can reduce the
absorption of local anesthetics,
inhibition of C-fiber transmission, and
acting as a local anti-inflammatory by
decreasing prostaglandin synthesis.!'®!°
A study also found that the use of
bupivacaine with dexamethasone as an
adjuvant is very safe, and while the
blockade effect and postoperative
analgesia are better with the use of
dexmedetomidine, dexamethasone can
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be another alternative to enhance
postoperative analgesia.?%?!

In a study comparing the wuse of
dexamethasone as an adjuvant to
bupivacaine versus bupivacaine alone in
spinal anesthesia, it was found that the
addition of intrathecal dexamethasone to
bupivacaine significantly increased the
duration of sensory block in spinal
anesthesia without causing
hemodynamic changes or
complications.?

In a study comparing dexamethasone
with fentanyl as adjuvants to intrathecal
bupivacaine, which evaluated sensory
and motor blockade, analgesic effects,
and postoperative complications, the
results showed that dexamethasone as an
adjuvant can be a good alternative
because it provides longer motor and
sensory blockade, better analgesic
effects, and minimal postoperative
complications.?

The current limitations of the literature
regarding thoracic spinal anesthesia
(TSA) include the lack of large-scale
studies, the absence of standardized
protocols for TSA, a focus on specific
surgeries only, and concerns about the
safety of this procedure.

CONCLUSION

Thoracic spinal anesthesia (TSA) is an
effective regional technique for breast
tumor surgery, offering reliable sensory
and motor block with a simple approach.
TSA provides several benefits, including
fewer  postoperative  complications,
enhanced pain control, faster recovery,
reduced drug use, and avoidance of
general anesthesia side effects. While
both isobaric levobupivacaine and
hyperbaric bupivacaine yield similar
outcomes, adding dexamethasone can
prolong analgesia. The main limitation is
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patient

discomfort during needle

insertion. Further large-scale studies are
needed to establish guidelines, assess
broader applications, refine techniques,

and

evaluate long-term

outcomes and risks.

REFERENCES

1.

Ullah MM, Kamal MM, Begum SA,
Hassan AFU, Islam MJ, Khan MS.
Effectiveness of Segmental
Thoracic Spinal Anaesthesia in
Breast Surgery: An Observational
Study. Journal of  Shaheed
Suhrawardy Medical College. 2024
May 14;14(2):47-52.

Le Roux JJ, Wakabayashi K, Jooma
Z. Defining the role of thoracic
spinal anaesthesia in the 2l1st
century: a narrative review. Br J
Anaesth. 2023 Jan 1;130(1): e56—
e635.

Vincenzi P, Stronati M, Isidori P,
Tuorio S, Gaudenzi D, Boccoli G, et
al. Opioid-Free Segmental Thoracic
Spinal Anesthesia with Intrathecal
Sedation for Breast and Axillary
Surgery: Report of Four Cases.
Local Reg Anesth. 2022;15:23 9.
Goel L, Goel S, Goel M. A
Comparison of General anesthesia
and segmental thoracic Spinal
Anesthesia regarding hemodynamic
and respiratory  stability  for
laparoscopic cholecystectomy.
Paliwal N, Maurya N, Suthar OP,
Janweja S. Segmental thoracic
spinal anesthesia versus general
anesthesia for breast cancer surgery:
A prospective randomized-
controlled open-label trial. J
Anaesthesiol Clin Pharmacol. 2022
Oct 1;38(4):560-5.

Chandra R, Misra G, Pokharia P,
Singh PK. Study of Thoracic Spinal
Canal in Indian Population with the
3.0 Tesla Magnetic Resonance
Imaging: Exploring the Safety

JAI (Jurnal Anestesiologi Indonesia)

10.

11.

Profile =~ of  Thoracic  Spinal
Anesthesia. Journal of Anesthesia
and Clinical Research J Anesth Clin
Res. 1001;15(4):1148.

Atmawan DB, Kurniawan HA,
Priyambada P. Thoracic Spinal
Anaesthesia for Modified Radical
Mastectomy (MRM). Journal of
Anaesthesia and Pain [Internet].
2022 Jan 31;3(1):1-4. Available
from:
https://jap.ub.ac.id/index.php/jap/ar
ticle/view/86

Vincenzi P, Starnari R, Faloia L,
Grifoni R, Bucchianeri R, Chiodi L,
et al. Continuous thoracic spinal
anesthesia with local anesthetic plus
midazolam and ketamine is superior
to local anesthetic plus fentanyl in
major abdominal surgery. Surgery
Open Science. 2020 Oct;2(4):5-11.
doi:10.1016/j.sopen.2020.07.002
ELdeen HMS. Ultrasound guided
pectoral nerve blockade versus

thoracic  spinal  blockade for
conservative breast surgery in
cancer breast: A randomized

controlled trial. Egyptian Journal of
Anaesthesia. 2016 Jan;32(1):29-35.
doi:10.1016/j.egja.2015.08.005
Abdelhamid S, Elakany M.
Segmental thoracic spinal has
advantages over general anesthesia
for  breast cancer  surgery.
Anesthesia: Essays and Researches.
2013;7(3):390. doi:10.4103/0259-
1162.123263

Spannella F, Giulietti F, Damiani E,
Faloia L, Stronati M, Venezia A, et
al. Thoracic continuous spinal
anesthesia for high-risk comorbid
older patients undergoing major
abdominal  surgery:  one-year
experience of an Italian geriatric
hospital. Minerva Anestesiol. 2020
Mar 1;86(3):261-9.

Volume 17, Number 2, 2025

160



12.

13.

14.

15.

16.

17.

Castellani D, Starnari R, Faloia L,
Stronati M, Venezia A, Gasparri L,
et al. Radical cystectomy in frail
octogenarians in thoracic
continuous spinal anesthesia and
analgesia: a pilot study. Ther Adv
Urol. 2018 Nov 1;10(11):343-9.
Mehta N, Gupta S, Sharma A, Dar
MR. Thoracic combined spinal
epidural anesthesia for laparoscopic
cholecystectomy in a geriatric
patient with ischemic heart disease
and renal insufficiency. Local Reg
Anesth. 2015 Dec 2;8:101-4.
Oraon P, Hembrom B, Kumar M,
Ram B, Lakra L. Comparative Study
between Intrathecal 0.5% Isobaric
Levobupivacaine, 0.5% Isobaric
Ropivacaine, and 0.5% Hyperbaric
Bupivacaine in Elective Lower
Segment Cesarean Section. Anesth
Essays Res. 2022 Apr;16(2):238—
43.

Bekkam GJ, Bano I, Chandrika B,
Tahseen S. Comparison of 0.5%

isobaric  Levobupivacaine  with
0.5% hyperbaric Bupivacaine in
patients undergoing lower

abdominal surgeries. Int J Health Sci
(Qassim). 2022 Jul 24;6439-49.
Imbelloni LE, Sant’Anna R,
Fornasari M, Fialho JC.
Laparoscopic cholecystectomy
under spinal anesthesia:
Comparative study between
conventional-dose and low-dose
hyperbaric bupivacaine. Local Reg
Anesth. 2011;4(1):41-6.

Tantry TP, Shetty V, Deepak A,
Murali S, Golitadka MSB, Menon
SK, et al. Efficacy and safety of
adjuvant intrathecal dexamethasone
during spinal anesthesia: A
systematic review and meta-
analysis. Vol. 18, Saudi Journal of
Anaesthesia.  Wolters  Kluwer
Medknow Publications; 2024. p.
417-28.

JAI (Jurnal Anestesiologi Indonesia)

18.

19.

20.

21.

22.

23.

Pascarella  giuseppe, rUggiero
alessandro, garo M, strUMia
alessandro, Di Folco M, PaPa M, et
a. R E VI E W intrathecal
dexamethasone as an adjuvant for

spinal anesthesia: a systematic
review. 2024;90(8):662—-71.
Available from:

https://www.rayyan.ai

Shishido H, Kikuchi S, Heckman H,
Myers RR. Dexamethasone
Decreases Blood Flow in Normal
Nerves and Dorsal Root Ganglia.
Vol. 27, SPINE.

Prabhakar A, Lambert T, Kaye RJ,
Gaignard SM, Ragusa J, Wheat S, et
al. Adjuvants in clinical regional
anesthesia practice: A
comprehensive review. Best Pract
Res Clin Anaesthesiol. 2019 Dec
1;33(4):415-23.

Patel S, Chandak A, Wanjari D. A

prospective randomized
comparative study to evaluate
efficacy of intrathecal
dexamethasone and

dexmedetomidine added as adjuvant
to bupivacaine in pregnant patients
posted  for  elective  LSCS.
F1000Res. 2024 Apr 19;13:300.
Bani-Hashem N, Hassan-Nasab B,
Pour EA, Maleh PA, Nabavi A,
Jabbari A. Addition of intrathecal
Dexamethasone to Bupivacaine for
spinal anesthesia in orthopedic
surgery. Saudi J Anaesth. 2011
Oct;5(4):382-6.

Kaur H, Misra R, Mittal S, Sidhu
GAS. Prospective Randomized
Control Trial Comparing Effect of
Dexamethasone Versus Fentanyl as
Adjuvants to Intrathecal
Bupivacaine for Orthopedic
Surgery. Cureus. 2021 Mar 17;

Volume 17, Number 2, 2025

161



