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Introduction

Abstract

Objective: To assess feasibility, safety, and efficacy of segmental spinal
anesthesia with isobaric levobupivacaine in patients undergoing various
abdominal and lower limb surgeries.

Methods: This was a prospective cohort study conducted at the
Department of Anesthesiology and Critical Care of Kota Heart Institute and
group of hospitals in India. The study involved 100 patients undergoing
various abdominal and lower limb surgeries under segmental spinal
anesthesia (SSA). Isobaric levobupivacaine 0.5% with fentanyl 20-25
pg or dexmedetomidine 5-10 as adjuvant or hypobaric levobupivacaine
0.167% was injected in intervertebral space depending on the surgery.
Hemodynamic parameters, postoperative pain level, and adverse effects
were analyzed with a p-value less than 0.05 was considered statistically
significant.

Results: An overall male predominance was observed with a 1:0.515
male-to-female ratio. The most affected age group was 41-50 years
(37%), with a mean age of 44.51+11.72 years. ASA classification indicated
349% of patients in ASA I, 40% in ASA II, 24% ASA 11l and 2% in ASA IV .
The primary surgery was laparoscopic cholecystectomy (26%) in normal
risk group and orthopedic in high-risk group(20%). Postoperative
pain assessment showed mean VAS scores ranging from 1.92 to 3.42 at
different time intervals. Common adverse effects were hemodynamic
instability (13%), shoulder tip pain (33%), PONV (3%), headache (6%),
pruritis (2%) and urinary retention (1%). The hemodynamic instability
showed less incidence in ASA 111/IV category.

Conclusion: Segmental spinal anesthesia can be used successfully for
abdominal and lower limb orthopedic surgeries in patients of ASA I to
ASA1V.
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body.! SSA minimizes venous dilation over
a significant portion of the body thereby

Segmental spinal anesthesia (SSA) offers a
precise anesthesia for a variety of surgical
procedures. In contrast to the conventional
spinal anesthesia, the SSA consists of selective
administration of local anesthetic agents at
a specific spinal level, achieving anesthesia
limited only to that particular segment of the

reducing the intraoperative blood pressure
fluctuations.? Moreover, the minimal doses
of anesthetic drugs are required in SSA
due to its targeted action on specific nerve
roots, which reduces the risk of systemic
side effects in patients undergoing various
surgeries. SSA also allows for adequate muscle
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relaxation without compromising respiratory
or circulatory functions. Segmental spinal
anesthesia provides effective anesthesia with
minimal hemodynamic changes; therefore,
SSA has a favorable safety profile compared to
conventional spinal and general anesthesia.?

Segmental spinal anesthesia is commonly
used in lower limb orthopedic surgeries,
abdominal surgeries, various breast surgeries,
laparoscopic cholecystectomy, nephrectomies,
cystectomy, and lower segment Caesarean
sections.* Surgeries where SSA can be
particularly advantageous include, but are not
limited to, inguinal herniarepair and urological
surgeries such as transurethral resection of
the prostate (TURP). By selectively blocking
spinal nerves innervating the operative site
while preserving sensation and motor function
in other regions, SSA offers the potential for
improved intraoperative conditions, reduced
postoperative pain, and enhanced patient
satisfaction.’

One important limitation of segmental
spinal anesthesia is that it should not be
used as the sole technique in cases where
a prolongation of the surgical procedure is
expected. Surgeries lasting an extended period
require the combined use of spinal-epidural
or continuous spinal anesthesia. Moreover,
technically, SSA is more demanding, as factors
such as the vertebral level for dural puncture,
patient positioning, drug dosages, and volume,
as well as the levels of sensory and motor
blockade, need to be considered carefully. In
SSA, the duration of the block is shorter than in
conventional spinal anesthesia (the difference
is even greater for motor effects than sensory),
making it ideal for day-care procedures.®

In addition to the type of surgery, patient
factors such as pulmonary functions, the risk
of complications associated with general
anesthesia, etc., are also major considerations
for using segmental spinal anesthesia. In
patients with chronic respiratory disease,
segmental spinal anesthesia (SSA) is helpful
because it avoids the use of medication
causing impaired mucociliary clearance,
avoids mechanical ventilation, and prevents
complications that are linked to mechanical
ventilation, including the ventilator-associated
pneumonia and atelectasis. General anesthesia
in these patients may be responsible for
ventilator dependence, as well as respiratory
complications in the postoperative period.
All these complications can be minimized by
using segmental spinal anesthesia.”

The choice of local anesthetic agent plays
a crucial role in the success and safety of SSA.

Agents commonly used in SSA are bupivacaine,
levobupivacaine, and ropivacaine. Each of
these agents have its distinct pharmacokinetic
and pharmacodynamic properties.® Among
them, Levobupivacaine has gained popularity
due to its lower cardiotoxicity and similar
efficacy compared to racemic bupivacaine.
When administered in an isobaric formulation,
levobupivacaine offers predictable spread and
duration of anesthesia, making it an attractive
option for SSA.°

Safety can be further enhanced by using a
hypobaric formulation or by diluting the drug
toreduce its concentration. In patients who are
debilitated, have poor muscle mass, or are at
high risk due to comorbidities, or in surgeries
where motor relaxation is not required and
only sensory effects are needed.’® The safety
of SSA in ASA I & II is already established
in former studies for routine open and lap
surgeries. This study establishes the same
safety, efficacy and feasibility for ASA III and
IV also.

Methods

This was a prospective cohort study conducted
in the Department of Anesthesiology at a
Tertiary Care Medical Institute, India. The
study duration was fromJuly 2023 to December
2023. A total of 100 patients undergoing
various laparoscopic and open abdominal and
lower limb surgeries were included based on
predefined inclusion and exclusion criteria.
The sample size was calculated based on a pilot
study on segmental spinal anesthesia, which
assumed 90% power and a 95% confidence
interval; thus, the required sample size was
90 patients. Consequently, 100 patients
who underwent various surgeries under
segmental spinal anesthesia during the study
period were included. The study participants
were patients aged 18 years and older who

underwent elective or semi-emergency
abdominal and lower limb orthopedic
surgeries, provided they gave informed

and written consent. Eligible participants
were classified under ASA I to IV. Patients
under 18 years of age, those who refused
consent, and those with contraindications
to spinal anesthesia—such as severe
thrombocytopenia, bleeding disorders, or local
infections at the injection site—were excluded.

A detailed pre-anesthetic evaluation was
conducted for all cases. Special attention
was given to the cardiac, respiratory, renal,
nervous, and endocrine status of patients.
Previous anesthetic exposure and drug
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sensitivities were documented. A thorough
general and systemic examination was
performed, and baseline parameters were
recorded. An airway assessment was also
conducted. Written informed consent
was obtained from all patients. Complete
blood counts, pre-operative bleeding time,
clotting time, blood urea, serum creatinine,
blood sugar, TSH, serum electrolytes, ECG,
and serological tests for HIV and HBsAg
were performed for all cases. Additional
investigations were conducted based
on patients’ history and age. Needed
investigations were repeated after the
second dose of analgesic postoperatively.

Throughout the surgery, all patients
received oxygen via Venturi mask, with
an FiO2 ranging from 28% to 40%. An
additional 500 mL of colloid solution was
administered to patients with good cardiac
reserve. Standard monitoring procedures
were implemented for both hemodynamic
and clinical parameters, as well as the
extent of sensory numbness. In cases where
a drop in mean arterial blood pressure of
over 20% from the initial pre-anesthetic
value was observed (hypotension),
mephenteramine boluses at a dosage of 6
mg were used, whereas atropine 0.6 mg
was administered for a significant drop in
heart rate.

For laparoscopic surgeries in this study,
pneumoperitoneum  was  established
through either open umbilical access or a
Veressneedle. The intraperitoneal pressure
was maintained within the range of 10 to
12 mmHg. After the surgical procedure was
completed, patients were transferred to
the recovery area, where they underwent
monitoring for a minimum of 30 minutes
before being moved to the Surgical Unit.

Patients undergoing various surgeries,
including laparoscopic cholecystectomy,
total laparoscopic hysterectomy, diagnostic
laparoscopic hysteroscopy, laparoscopic
hernia repair, laparotomy, and lower limb
orthopedic surgery, were included in
this study. SSA at the thoracic or lumbar
area was administered depending on
whether the patient was undergoing
abdominal or orthopedic surgery. Isobaric
levobupivacaine 0.5% with fentanyl
(20-25 pg) or dexmedetomidine (5-10
pg) as an adjuvant was injected. The
volume of the drug and the intervertebral
space were determined based on the
type of surgery (Table 2). In cases of
laparoscopic cholecystectomy, the T9-

T10 or T10-T11 intervertebral spaces were
used; for total laparoscopic hysterectomy, the
T10-T11 or T11-T12 spaces were utilized;
for laparoscopic hernia, the T9-T10 space
was used; for laparotomy, T10-T11; and for
lower limb orthopedic surgeries, the L2-L3
intervertebral space was selected. The dose
of isobaric levobupivacaine was titrated
according to the type and duration of surgery.
Hypobaric levobupivacaine was also used in
some high-risk (ASA I1I/IV) orthopedic cases,
prepared by adding distilled water to isobaric
levobupivacaine.

Average duration of surgery was noted in all
cases. The need for additional blocks, such as
the Transversus abdominis plane (TAP) block
or the fascia iliaca compartment block (FICB),
was determined based on the patient’s build,
the duration of surgery, and the concentration
of drug used in SSA respectively. Heart
rate, respiratory rate, systolic and diastolic
blood pressures, mean arterial pressure, and
oxygen saturation (SPO,) were recorded for
all cases. Postoperative pain was assessed at
2, 4, 6, 12, and 24 hours after surgery using
the Visual Analog scale. Any adverse effects,
including nausea, vomiting, headache, urinary
retention, pruritus, post-dural puncture
headache, and shoulder tip pain, were
noted. The need for conversion to general
anesthesia was also recorded. Additionally,
mean anesthesia time, duration of surgery,
and postoperative pain were documented.

Table 1 Patient Characteristics

Age Group lg:s?ai Percentage

Age 18-30years 15 15.0

Distribution

(Mean Age 31-40 years 17 17.0

44.51+/- -

11.72) 41-50years 37 37.0
51-60 years 12 12.0
Above 60 19 19.0
Total 100 100.0

ASA Grade  ASAI 34 34.0
ASATI 40 40.0
ASATII 24 24.0
ASA IV 2 2.0
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Table 2 Types of Surgeries, Doses of Anesthetic Drugs, Intervertebral Space Used,
Additional Blocks and Duration of Surgery

Average
Variable Number Anesthetic Drug Intervertebral Duration Additional
of Cases and Dose Space Used of Surgery Block Given
(Minutes)
TV*:1.8-2.2 mL Iso
Laparoscopic Levobupivacaine T9-T10 /
cholecystectomy 26 (14-18mL)+ T10-T11 9034 No
fentanyl 20pug
TV:2.1-2.3 mL
bupivacaine(H)
0.5mL + Iso
Hysterectomy/ Levobupivacaine T10-T11/
hysteroscopy 16 1.2 mL + fentanyl T11-T12 122.48 No
(20-25 pg) +
dexmedetomidine
10ug
TV:2-2.6 mL
_ Bupivacaine(H)0.5 Transversus
Laparoscopic 22 mb+(-15mL+ T9-T10 88.12  abdominis
hernia repair fentanyl 25 pg + ' lane (TAP)
dexmedetomidine p
10ug
TV:2-2.5 mL Iso LVB
Laparotomy 16 1.5-2 mL+fentanyl T10-T11 96.68 No
25ug
Orthopedic 2{. }5%7%16 0 Fascia iliaca
P 20 YPo L2-L3 102.28  compartment
surgeries Levobupivacaine block (FICB)
(1.2-1.6) mL
Notes: Tv: total drug volume
Results group was 41-50 years (37%), followed by
those above 60 years (19%) and 31-40 years
Out of the 100 cases studied, there were 66 (17%). The mean age of affected cases was

(66%) males and 34 (34%) females, indicating found to be 44.51+11.72 years. An analysis
a male preponderance with an M:F ratio of of the patients based on American Society of
1:0.515. The most commonly affected age Anesthesiologists (ASA) classification showed

Mean VAS Scores

35 3.42

25

1.92
1.5

0.5

2 hrs 4 hrs 6 hrs 12 hrs 24hrs

Fig. 1 Mean VAS Scores
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Adverse Effects

B Haemodynamic Instability
Headache
B No side effects

Fig. 2 Adverse Effects

M pruritis

M Shoulder tip pain M PONV

W Urinary retention

Table 3 Relationship of ASA Grading with Hemodynamic Instability and Conversion into GA

Number of Patients Conversion Hemodynamic

(%) to GA (%) Instability (%)
ASA 1/l 74 73 77
ASA T11/IV 26 27 23

Notes: ASA: American Society of Anesthesiologists; GA: general anesthesia

that 40 (40%) belonged to ASA II, while 34
(34%) belonged to ASA I and 24 (24%) to
ASA III. Two (2%) patients belonged to ASA IV
(Table 1).

Laparoscopic cholecystectomy was the
most common surgery performed, occurring
in 26 cases (26%). The remaining surgeries
included laparoscopic hernia repair (22%),
orthopedic surgeries (20%), total laparoscopic
hysterectomy or diagnostic laparoscopic
hysteroscopy (16%), and laparotomy (16%).
The determination of intervertebral space and
dosage of anesthetic drugs were done based
on the type and expected duration of surgery.
In some cases of laparoscopic hernia repair, a
TAP block was administered, while in certain
lower limb orthopedic surgeries, FICB blocks
was given in addition to segmental spinal
anesthesia (Table 2).

Assessment of pain was conducted using
Visual Analogue Scale (VAS). VAS scores were
recorded at 2, 4, 6, 12, and 24 hours after
surgery. The mean VAS score at 2 hours post-
surgery was 2.34+0.82, while at 4, 6, 12, and
24 hours, the mean VAS scores were 2.84
+0.92, 1.92+0.76, 3.12+0.90, and 3.42+1.12,
respectively (Fig. 1).

Patients were analyzed for the incidence of
adverse effects, which included shoulder tip

pain (33%), hemodynamic instability (13%),
post-dural puncture headache (PDPH) (6%),
postoperative nausea and vomiting (PONV)
(3%), pruritus (2%), and retention of urine
(1%) (Fig. 2).

There were a total of 11 cases (11%)
converted to general anesthesia (GA) for
various reasons. It was observed that the
incidence of conversion to GA or hemodynamic
instability was independent of ASA grading
(Table 3).

Discussion

Segmental spinal anesthesia has emerged as a
novel technique within the domain of regional
anesthesia. It is associated with a rapid onset
of anesthesia, precise control over anesthesia
levels, reduced systemic side effects, and
enhanced safety. These factors are particularly
important for patients with comorbidities or
compromised respiratory function.'?

In this study, laparoscopic cholecystectomy
was the most common surgery performed
on low-risk patients, while lower limb
orthopedic procedures were prevalent among
high-risk patients. Other surgeries included
laparoscopic  hernia repair, orthopedic
surgeries, total laparoscopic hysterectomy,
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diagnostic laparoscopic hysteroscopy, and
laparotomy. Many studies have reported the
effectiveness and safety of thoracic spinal
anesthesia for upper abdominal surgeries,
such as cholecystectomy. Singhal et al.
conducted a study to assess the efficacy and
safety of thoracic segmental spinal anesthesia
in  patients undergoing laparoscopic
cholecystectomy.!* For this purpose, the
authors included 50 patients classified as
ASA 1, 11, and III who underwent laparoscopic
cholecystectomy under segmental spinal
anesthesia. The study found that segmental
spinal anesthesia provided complete surgical
anesthesia in 48 patients; in two patients,
there was a failure to achieve adequate sensory
block, necessitating the administration of GA.
The median time for full sensory regression
was 90 minutes, and the median time for
complete motor regression was 60 minutes.
No major intraoperative or postoperative
adverse events were noted. Based on these
findings, the authors concluded that segmental
spinal anesthesia offers safe and satisfactory
operating conditions for elective laparoscopic
cholecystectomy. Similar efficacy of segmental
anesthesia for various surgeries has also been
reported by other authors, such as Kejriwal et
al®> and Wang et al.®

The analysis of VAS scores showed the
results at 2, 4, 6, 12, and 24 hours after
surgery. The mean VAS score at 2 hours after
surgery was 2.34+0.82, while the mean VAS
scores at 4, 6, 12, and 24 hours after surgery
were 2.84+0.92, 1.92+0.76, 3.12+0.90, and
3.42+1.12, respectively. Segmental spinal
anesthesia provided adequate analgesia
for patients undergoing various abdominal
and orthopedic surgeries. Vincenzi et al.
conducted a study to analyze the benefits

of segmental thoracic spinal anesthesia
(STSA) with hypobaric ropivacaine for
laparoscopic cholecystectomy.!” Hypobaric

segmental thoracic spinal anesthesia was
performed on nine patients undergoing
elective cholecystectomy. The study found
that the mean VAS pain scores postoperatively
within the first 12 hours after surgery were
3 (¥2) and 4 (£2), respectively. The median
length of hospital stay was 2 days (range=1-3
days). Similar effective analgesia in patients
undergoing various surgeries under segmental
spinal anesthesia was also reported by authors
such as Paliwal et al.’® and Haloi et al.*®
Finally, an analysis of the adverse effect
profile of patients in this study showed that
shoulder tip pain was experienced by 33
(33%) patients and hemodynamic instability

was observed in 13 (13%) cases. Other side
effects included post-dural puncture headache
(PDPH) in 6 (6%) patients, postoperative
nausea and vomiting (PONV) in 3 (3%),
pruritus in 2 (2%), and urinary retention in
1 (1%). Chandra R conducted a feasibility
study of thoracic spinal anesthesia for
laparoscopic cholecystectomy. The analysis of
the side effect profile in that study indicated
that the incidence of paresthesia during
needle insertion was 5.8%. Hypotension was
observed in 18% of patients, bradycardia in
13%, and nausea in 10%, with shoulder tip
pain reported in only 6% of patients.?’ The
hemodynamic effects noted in the above study
were found to be similar to those in this study.

A total of 11 (11%) cases were converted
to GA. Out of these 11 cases, 3 patients were
converted due to a prolonged duration of
surgery, while 7 patients were converted
because of shoulder tip/neck pain that caused
distress for both the patient and the surgeon.
In 1 patient, conversion was necessitated by
significant surgical emphysema that resulted
in troubled breathing and hemodynamic
instability. In this study, shoulder tip pain
emerged as the most common reason for
conversion to GA, an issue that needs to be
addressed. Similar results were found in a
study conducted by Vincenzi et al,'” which
demonstrated that shoulder tip pain is an
important factor determining the conversion
of SSA to GA.

To address this issue, some pioneering
researchers in SSA began wusing low-
concentration hypobaric ropivacaine prior to
isobaric ropivacaine with an adjuvant. They
reported a significantly reduced incidence of
shoulder tip pain. Such promising results have
opened the door for researchers to explore
this technique of using hypobaric ropivacaine
to alleviate shoulder tip pain during surgeries
under SSA.

The incidence of conversion to GA or
hemodynamic instability was independent
of ASA grading. There was no increase in
incidence in the high-risk category (ASA III/
IV); in fact, hemodynamic instability was
borderline less in this group. This suggests
that SSA is equally safe or potentially more
promising for high-risk patients.

This study included 20 orthopedic
procedures, with 12 (60%) of these cases
classified as very high-risk (ASA III & ASA
IV). Hypobaric levobupivacaine (0.167%)
was administered at lumbar levels for
these patients. No significant hemodynamic
instability was observed. Patients were able
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to tolerate oral intake two hours after the
procedure, which eliminated the need for
intravenous fluids in those with poor cardiac
reserves. However, the absence of a control
group for comparison was a major limitation
of this study. A randomized controlled trial
would be more appropriate for assessing the
effectiveness of SSA.

References

1. Kurdi MS, Agrawal P, Thakkar P, Arora D, Barde
SM, EswaranK.Recentadvancementsinregional
anaesthesia. Indian | Anaesth. 2023;67(1):63-
70.d0i:10.4103/ija.ija_1021_22

2. Nandanwar AS, Patil Y, Wagaskar VG,
Baheti VH, Tanwar HV, Patwardhan SK.
A Comparison of efficacy of segmental
epidural block versus spinal anaesthesia
for percutaneous nephrolithotomy. ] Clin
Diagn Res. 2015;9(8):UC01-4. doi:10.7860/
JCDR/2015/14091.6301

3. Paul A, Borkar A. Anaesthetic management
for mastectomy in a male with unilateral
gynecomastia: the utilization of thoracic
segmentalspinalanaesthesiaand erectorspinae
plane block. Cureus. 2023;15(10):e47502.
doi:10.7759/cureus.47502

4. Aljuba YM Sr, Amro AM, Alkadi AT, Taamrah
H, Hamamdh MG. Thoracic segmental spinal
anesthesia for emergency cholecystectomy:
a case report. Cureus. 2022;14(10):e30184.
doi:10.7759/cureus.30184

5. Kejriwal AK, Begum S, Krishan G, Agrawal
R. Laparoscopic cholecystectomy under
segmental thoracic spinal anesthesia: a
feasible economical alternative. Anesth Essays
Res. 2017;11(3):781-3. doi:10.4103/0259-
1162.174467

6. Zhang N, He L, Ni JX. Level of sensory
block after spinal anesthesia as a predictor
of hypotension in parturient. Medicine
(Baltimore). 2017;96(25):e7184. d0i:10.1097/
MD.0000000000007184

7. le Roux JJ, Wakabayashi K, Jooma Z. Defining
the role of thoracic spinal anaesthesia in
the 21st century: a narrative review. Br ]
Anaesth. 2023;130(1):e56-65. doi:10.1016/j.
bja.2022.03.008

8. Das W, Bhattacharya S, Ghosh S, Saha S, Mallik S,
Pal S. Comparison between general anesthesia
and spinal anesthesia in attenuation of stress

Segmental spinal anesthesia can be
successfully used for both abdominal and
lower limb orthopedic surgeries in patients
classified as ASA I to ASA IV. It is particularly
effective for hemodynamically unstable
patients and those with respiratory diseases,
where general anesthesia may carry an
unacceptably high risk of complications.

response in laparoscopic cholecystectomy:
A randomized prospective trial. Saudi ]
Anaesth. 2015;9(2):184-8. d0i:10.4103/1658-
354X.152881

9. Heppolette CAA, Brunnen D, Bampoe S,
Odor PM. Clinical pharmacokinetics and
pharmacodynamics of levobupivacaine. clin
pharmacokinet.  2020;59(6):715-45.  doi:
10.1007/s40262-020-00868-0

10. Vergari A, Frassanito L, Nestorini R, Caputo
CT, Chierichini A, DI Stasio E, et al. Hypobaric
versus isobaric spinal levobupivacaine for
total hip arthroplasty. Minerva Anestesiol.
2017;83(4):361-8. doi:10.23736/S0375-
9393.16.11506-8

11. Pillai A, Monteiro RS, Choi SW, Yentis SM,
Bogod D. Strength of commonly used spinal
needles: the ability to deform and resist
deformation. Anaesthesia. 2017;72(9):1125-
33.do0i:10.1111/anae.13959

12. Uppal V, Retter S, Shanthanna H, Prabhakar
C, McKeen DM. Hyperbaric versus isobaric
bupivacaine for spinal anesthesia: systematic
review and meta-analysis for adult patients
undergoing noncesarean delivery surgery.
Anesth Analg. 2017;125(5):1627-37.
doi:10.1213/ANE.0000000000002254

13. Manasra MR, Heih 0Q, Adwan RF, Maraga
MA. The use of thoracic segmental spinal
anaesthesia for thoracoscopic diaphragmatic
hernia repair in an adult with cardiac
compromise. Cureus. 2024;16(3):e56029.
doi:10.7759/cureus.56029

14. Singhal G, Mathur B L, Mathur AK. Efficacy
and safety of segmental spinal anaesthesia in
laparoscopic cholecystectomy: A prospective
study. Indian ] Clin Anaesth 2023;10(1):3-10.
https://doi.org/10.18231/j.ijca.2023.002

15. Kejriwal AK, Begum S, Krishan G, Agrawal
R. Laparoscopic cholecystectomy under
segmental thoracic spinal anesthesia: a

International Journal of Integrated Health Sciences (11JHS), Vol 12, Number 2, September 2024 93



Feasibility, Safety, and Efficacy of Segmental Spinal Anesthesia with Predominantly Isobaric

Levobupivacaine: A Tertiary Care Hospital Study

16.

17.

18.

94

feasible economical alternative. Anesth Essays
Res. 2017;11(3):781-3. doi:10.4103/0259-
1162.174467

Wang AY, Liu P, Balonov K, Riesenburger R,
Kryzanski J. Use of spinal anesthesia in lower
thoracic spine surgery: a case series. Oper
Neurosurg (Hagerstown). 2022;23(4):298-
303.doi:10.1227 /0ons.0000000000000325
Vincenzi P, Stronati M, Garelli P, Gaudenzi D,
Boccoli G, Starnari R. Segmental thoracic spinal
anesthesia for laparoscopic cholecystectomy
with the “hypobaric” technique: a case
series. Local Reg Anesth. 2023;16:31-40.
doi:10.2147/LRA.S395376

Paliwal N, Maurya N, Suthar OP, Janweja S.
Segmental thoracic spinal anesthesia versus

19.

20.

general anesthesia for breast cancer surgery:
A prospective randomized-controlled open-
label trial. ] Anaesthesiol Clin Pharmacol.
2022;38(4):560-5. doi:10.4103/joacp.
JOACP_679_20

Haloi P, Biswas R, Bora, A. Thoracic segmental
spinal anesthesia for radical nephrectomy in
a patient with amyotrophic lateral sclerosis-a
case report. Ain-Shams ] Anesthesiol 2023;32
(15):1-4. doi:10.1186/s42077-023-00326-6
Chandra R, Misra G, Datta G. Thoracic spinal
anesthesia for laparoscopic cholecystectomy:
an observational feasibility study. Cureus.
2023;15(3):e36617. doi:10.7759/cureus.
36617

International Journal of Integrated Health Sciences (IlJHS), Vol 12, Number 2, September 2024



