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ABSTRACT

Laparoscopic surgery is normally performed under general
anesthesia. Thoracic segmental spinal anesthesia (TSSA) can be a
suitable alternative to general anesthesia for patients with respiratory
diseases, as it avoids the risk of general anesthesia. We successfully
managed a T74-year-old lady with COPD undergoing elective
laparoscopic cholecystectomy with TSSA at T8-T9 interspace
using 1.7 ml of hyperbaric bupivacaine 0.5% with 0.3 ml (15mcg) of
fentanyl. Some discomfort was managed with Tmg midazolam and
50 mcg fentanyl intravenously. There was no neurological deficit
and major hemodynamic fluctuations intra and post-operatively and
recovery was uneventful.
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INTRODUCTION

aparoscopic cholecystectomy is normally performed under
I_general anesthesia (GA). When there are contraindications to GA

or GA poses high risk, then the central neuraxial block (CNB) can
considered to be an alternative. Previously, lumbar spinal anesthesia
with thoracic epidural were considered for CNB. Currently, single-shot
thoracic segmental spinal anesthesia is gaining popularity in similar
situations.’?

Here, we present a case of successful management of laparoscopic
cholecystectomy under thoracic segmental spinal anesthesia.

CASE PRESENTATION

A 74-yearold, 50 kg female presented with signs and symptoms
of symptomatic cholelithiasis, hence planned for laparoscopic
cholecystectomy. She was known to have chronic obstructive pulmonary
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INTRODUCTION

aparoscopic  cholecystectomy is normally
I_performed under general anesthesia (GA).

When there are contraindications to GA or
GA poses high risk, then the central neuraxial
block (CNB) can considered to be an alternative.
Previously, lumbar spinal anesthesia with thoracic
epidural were considered for CNB. Currently, single-
shot thoracic segmental spinal anesthesia is gaining
popularity in similar situations.™?

Here, we present a case of successful management
of laparoscopic cholecystectomy under thoracic
segmental spinal anesthesia.

CASE PRESENTATION

A 74-year-old, 50 kg female presented with signs
and symptoms of symptomatic cholelithiasis, hence
planned for laparoscopic cholecystectomy. She
was known to have chronic obstructive pulmonary
disease (COPD) for 12 years, undertaking Rotacap
Fluticasone and Tiotropium regularly and Tab
Doxofylline 400mg which was recently stopped
after consulting her physician. Her oxygen saturation
was 87% with decreased air entry bilaterally with
occasional wheezing on auscultation. Chest X-ray
revealed hyperinflated lung fields. Her exercise
tolerance was limited, and she felt shortness of
breath on moving few steps upwards [Metabolic
Equivalent of Task (METS)<4 with New York Health
Association (NYHA) Il]. Her Pulmonary Function
Test showed moderate airflow obstruction with
Forced Expiratory Volume in first second(FEV1)
0.71. Her echocardiography revealed mild Mitral
Regurgitation, mild Tricuspid Regurgritation, normal
chambers, no evidence of pulmonary hypertension
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with Grade-l LVDD with Normal LVEF 60%. Her
ABG was normal. Her vitals and other systematic
findings were within limits. She was a non-smoker
and had no allergic history. Baseline Hemoglobin
was 11.5 gm% and other investigations were within
normal limits.

She was fasted as per our institution's protocol,
counseled, and consented for thoracic segmental
spinal anesthesia. In the Operation room, baseline
vitals revealed similar pre-operative findings.
Almost 200 ml of Ringer's Lactate (RL) was
preloaded via 18G functional IV cannula. In sitting
position, Ultrasound of spine was considered, using
a curvilinear probe and intervertebral space T8-T9
was marked. After taking all the aseptic precautions,
skin was infiltrated with 2 ml of 2% Lignocaine at
the same level and Spinal anesthesia was initiated
using 25G Quincke Needle in the same space via
midline approach. After confirmation of CSF flow,
1.7ml of 0.5% Hyperbaric Bupivacaine with 0.3ml
of 15 mcg Fentanyl was then administered. The
patient was kept in supine position. Sensory block
level of T2 to L3 and Modified Bromage score of
M2 was achieved. Oxygen was supplemented via
Face mask at 5 L/min and her saturation was above
95% throughout surgery. Ceftriaxone 1 gm was
administered as antibiotic prophylaxis.

Surgery was commenced by creating
pneumoperitoneum and intra-abdominal pressure
was maintained at 10 mm of Hg. After a few
minutes, she complained of nausea and was
restless. Midazolam 1mg and Fentanyl 50mcg
were supplemented intravenously. She received
Ondansetron 4mg, Dexamethasone 8 mg and
Paracetamol 1 gm intraoperatively. The total
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Figure 1. Intraoperative hemodynamics
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duration of surgery was 40 minutes and there was
one episode of hypotension (figure 1) that was
managed with Mephentermine 6 mg bolus. She
was then transferred to Post anesthesia care unit
(PACU) for 2 hours and was transferred to the ward.

The post-operative period was uneventful. Oral
diet was started after 6 hours, and the patient was
discharged home on the first postoperative day
with oral antibiotics and Paracetamol.

DISCUSSION

Unlike open surgery, this procedure requires very
small incisions and is beneficial in lessening pain,
shorter hospital stay and swift return to daily life
due to less tissue damage and fast recovery.*

Laparoscopic  cholecystectomy is  classically
performed under GA. However, GA poses a risk in
patients with cardiopulmonary diseases. Patients
with  Chronic obstructive pulmonary disease
(COPD) have a high risk for postoperative morbidity
and mortality,®® and it is associated with prolonged
mechanical ventilation after surgery’ which can
resultin ventilatorinduced lung injury and pulmonary
infections.® Therefore, segmental thoracic spinal
anesthesia can be a beneficial alternative in these
patients.

Nonetheless, there are concerns about safety
regarding segmental thoracic spinal anesthesia and
hence is used sporadically. Imbelloni and Gouveia
explained the lack of spinal cord injury even during
unintentional thoracic dura mater puncture after
investigating MR (magnetic resonance) of the
thoracic spinal canal in 50 patients. They found that
the MR imaging measurements of the distance
between the dura mater and spinal cord in the
thoracic area were 5.19 mm at T2, 775 mm at T5,
and 5.88 mm at T10. According to MR imaging, the
cord and the cauda equina of the spinal cord are
located anteriorly in the thoracic region of the spine
and near the dura mater posteriorly in the lumbar
region. These anatomical features showed that
there is a safe distance at which a needle can be
advanced to a point without encountering the cord.®

Yousef et al. compared GA, thoracic spinal
anesthesia, and Ilumbar spinal anesthesia for
surgery in their study on 90 patients undergoing
laparoscopic cholecystectomy who were separated
into equal groups. They confirmed that both
lumbar and thoracic regional anesthesia are secure
alternatives to GA for laparoscopic cholecystectomy
in otherwise healthy patients. In comparison to the
GA group, the postoperative analgesia was more
effective in the regional anesthetic groups. They
added that thoracic spinal anesthesia was a better
option for daycare surgery since there was a higher
level of patient satisfaction there. In comparison to
lumbar spinal, segmental thoracic spinal anesthesia

maintains hemodynamic stability with a reduced
need for vasopressors and the potential for early
ambulation and release.™

Another concern can be regarding paralysis of
respiratory muscles due to the weakening of the
thoracic and abdominal muscles that aid in breathing
and the blocking of thoracic cardio-acceleratory
fibers (T2-T6). A case study of a patient with
Byssinosis having a nephrectomy under thoracic
spinal anesthesia was published by Kiran and
Sweta. They claimed that the use of a small dose of
medication administered through injection protects
the patient's ability to cough and that the risk of
thoracic spinal anesthesia impairing respiration
because of larger levels of the block is limited. Since
the diaphragm receives its innervation from the
cervical level (C3,4,5), its function is unaffected.™

Our patient did not experience dyspnea during
abdominal insufflation and SpO, was above 96% at
all time intervals, perhaps, because of the use of
the horizontal position and low gas pressure. She
did not experience paresthesia or shoulder tip pain.

Another concern is careful control of the
pneumoperitoneal  pressure  during  surgery
to ensure adequate diaphragmatic excursion.
Because pneumoperitoneum by CO, insufflation
can stimulate vagal nerve and cause bradycardia,
CO, must be insufflated slowly, and the maximum
intraabdominal pressure should be lowered than
14 mmHg.* In our patient, intraabdominal pressure
was maintained at 10 mmHg.

CONCLUSION

Thoracic spinal anesthesia can be considered as an
alternative to GA for patients with high risk for GA
for laparoscopic cholecystectomy. Patient selection
and monitoring of hemodynamic parameters is
crucial during the management.
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