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Combined spinal epidural anesthesia for
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ABSTRACT

Background: Laparoscopy is one of the most common surgical procedures and is the
procedure of choice for most of the elective abdominal surgeries performed preferably
under endotracheal general anesthesia. Technical advances in the field of laparoscopy
have helped to reduce surgical trauma and discomfort, reduce anesthetic requirement
resulting in shortened hospital stay. Recently, regional anaesthetic techniques have
been found beneficial, especially in patients at a high risk to receive general anesthesia.
Herewith we present a case series of laparoscopic appendectomy in eight American
Society of Anaesthesiologists (ASA) | and Il patients performed under spinal-epidural
anaesthesia. Methods: Eight ASA Grade | and Il adult patients undergoing elective
Laparoscopic appendectomy received Combined Spinal Epidural Anaesthesia. Spinal
Anaesthesia was performed at L,-L, interspace using 2 ml of 0.5% (10 mg) hyperbaric
Bupivacaine mixed with 0.5ml (25 micrograms) of Fentanyl. Epidural catheter was
inserted at T, -T,, interspace for inadequate spinal anaesthesia and postoperative pain
relief. Perioperative events and operative difficulty were studied. Systemic drugs were
administered if patients complained of shoulder pain, abdominal discomfort, nausea or
hypotension. Results: Spinal anaesthesia was adequate for surgery with no operative
difficulty in all the patients. Intraoperatively, two patients experienced right shoulder
pain and received Fentanyl, one patient was given Midazolam for anxiety and two were
given Ephedrine for hypotension. The postoperative period was uneventful. Conclusion:
Spinal anaesthesia with Hyperbaric Bupivacaine and Fentanyl is adequate and safe for
elective laparoscopic appendectomy in healthy patients but careful evaluation of the
method is needed particularly in compromised cardio respiratory conditions.
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INTRODUCTION

Recent evidence suggests that regional anesthesia has
a significant role in the care of patients undergoing

The development of laparoscopic surgery has
revolutionized surgical procedures and thus has
influenced the practice and techniques of anesthesia.
Laparoscopic surgeries are normally performed under
endotracheal general anesthesia to prevent aspiration
and respiratory embarrassment secondary to induction
of pneumoperitoneum.
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laparoscopy.l'! There are many published reports of
laparoscopic cholecystectomy and inguinal hernia
repair under segmental thoracic spinal anesthesia and
epidural anesthesia.”! Herewith we present a case seties
of laparoscopic appendectomy in 8 healthy patients
performed under combined spinal—epidural anesthesia.

METHODS

After the approval of Institutional Ethical Committee
and written informed consent, 8 American Society of
Anesthesiologists (ASA) Grade I and II patients underwent
elective laparoscopic appendectomy under combined spinal
epidural anesthesia [Table 1]. Exclusion criteria included
those with the presence of any condition contraindicating
elective surgery or spinal anesthesia.
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The patients were explained during the preoperative visit
by the anesthesiologist that any anxiety, pain, or discomfort
occurring during surgery would be dealt with intravenous
medications or if they wished, conversion to general
anesthesia. During and after the procedure, the patients
were encouraged to report any discomfort, abdominal or
shoulder pain, nausea and vomiting. All patients received
oral alprazolam 0.5 mg and ranitidine 150 mg on the night
prior to surgery. In the preoperative room an 18 g IV line
secured and all patients received adequate preloading with
15 ml/kg of Ringet’s lactate solution over 30 min and inj.
ondansetron 4 mg intravenously. The patients were then
shifted to the operation theater and all routine monitors
namely, non invasive blood pressure, peripheral oxygen
saturation by pulse oximetry (SpO,) and electrocardiogram
were attached and after obtaining baseline vital signs,
oxygen at 5 L/min was commenced through a face mask.

The patients were positioned in left lateral position, and under
strict aseptic precautions the T, —T |, epidural space was
accessed using an 18G Tuohy needle and loss-of-resistance
technique and epidural catheter was threaded cephalad and
fixed at 4 cm within the epidural space. Spinal anesthesia
was then performed with 2 ml thatis, 10 mg of 0.5% heavy
bupivacaine with 25 g of inj. fentanyl injected into L L,
subarachnoid space through a 27G pencil point spinal needle
after free flow of cerebrospinal fluid. The patients were
turned to the supine position and a 10 degree Trendelenburg
tilt was given to achieve the required level of block.

Heart rate, blood pressure, and SpO, were recorded every
minute for 15 min and every 5 min thereafter. The level of
sensory (pinprick) block was assessed and recorded every
minute until the start of surgery and every 15 min thereafter.
Once the block was considered adequate (minimum block
T5—as assessed by pinprick), surgery was commenced using
carbon dioxide (CO,) insufflation at a maximum pressure
limit of 12 mmHg and a minimal tilt of the table.

Pain was treated with inj. fentanyl 50 pg, anxiety with inj.
midazolam 2 mg and hypotension with inj. ephedrine
3 mg, all as IV boluses as and when required during the
intraoperative period. The epidural injections were to be
administered only if systemic analgesic drugs were ineffective
in controlling pain. Surgeons were prepared to ask for general
anesthesia if they felt that the anesthetic technique was
adding to technical difficulty for the surgical procedure. An
orogastric tube was inserted to decompress the stomach only
if the surgeon demanded for it. They were also requested
to rank technical difficulty associated with the procedure.

The surgical procedure of laparoscopic appendectomy was
carried out according to standard protocol. Operative time
as well as any intraoperative events was recorded.
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RESULTS

The combined spinal epidural technique was successful in
all the 8 patients at the first attempt. No patient experienced
problems during injection of the anesthetic solution or
insertion of the epidural catheter.

An effective sensory block till T5 (range T4-T6) developed
within 10 min in all patients. Surgical conditions were
excellent in 6 and good in 2 patients, took an average of
49 (SD 14) min and were completed 60 (SD 20) min after
spinal injection. The cardiovascular changes were minimal, 2
patients requiring ephedrine, although a mean of 1250 (SD
220) ml of crystalloid was infused intraoperatively [Table 1].

The first indication of regression of sensory block was
observed 60 min after intrathecal injection with the
median upper level decreasing by two segments at 75 min
[Table 2]. Two patients described right shoulder pain, and
one patient abdominal discomfort late in the procedure,
all responding to moderate doses of fentanyl. One patient
received midazolam 2 mg for anxiety. Epidural drug
injection was not required in any of the patients. The
procedure was successfully performed by laparoscopy
under spinal anesthesia in all the patients. Nausea/
vomiting or any signs of respiratory depression were
not noticed, oxygen saturation being more than 95%
throughout the intraoperative period [Table 3].

Postoperatively all patients received epidural infusion of
0.125% bupivacaine with fentanyl 2 pug/ml at the rate of
5-10 ml/hr for pain relief. One patient experienced mild
nausea and some degree of shoulder pain persisted for

Table 1: Patient characteristics and outcome
indicators

Sex: M:F (n) 5:3
Age (years) 36.5(25-48)
Weight (kg) 52 (48-58)
ASA grade (I:11) (n) 6:2

Duration of surgery (min) 49 (35-63)

Intraoperative fluid volume (ml) 1250 (1030-1470)

Surgical conditions: Excellent:Good:Poor (n) 6:2:0

Data expressed in mean, range, and number of patients (n); ASA = American
Society of Anesthesiologists

Table 2: Anesthetic outcome

Duration (min)

Dermatomal level of sensory blockade

15 T5(T4-T6)
30 T5 (T4-T6)
60 T6 (T5-T7)
75 T7 (T6-T8)
90 T10(T9-T11)

Data expressed in mean and range
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Table 3: Perioperative side effects and
medication

Shoulder pain (n)

Abdominal pain (n)
Nausea/vomiting (n)
Respiratory depression RR <10
Midazolam 2 mg (n)

!\_JI—‘O B PN

Fentanyl (0:50:100 mg) 6:
Ephedrine (0:6 mg) 6:2

Data expressed as number of patients (n)

up to 2 hours, which was mild and did not require any
medication.

DISCUSSION

General anesthesia as the only suitable technique for
laparoscopic procedures is a concept of the past as it
does not facilitate adequate postoperative analgesia or an
emesis-free recovery, two important problems associated
with laparoscopic surgeries. The goal of anesthetic
management in these patients includes management of
pneumoperitoneum, achieving adequate level of sensory
blockade, management of shoulder tip pain, provision of
postoperative pain relief adequate to prevent deterioration
of respiratory mechanics, and ambulation as early as
possible. Spinal-epidural anesthesia fulfills all the above
criteria and aids in the quick and uneventful postoperative
recovery and thus has been suggested to be a suitable
alternative anesthetic method for laparoscopic surgeries.

This case series provides an indication regarding safety
and adequacy of lumbar spinal anesthesia with hyperbaric
bupivacaine with postoperative epidural analgesia in
patients undergoing laparoscopic appendectomy.

The epidural technique was performed at the lower thoracic
level, the T, T, interspace was chosen as it was at the
center of the surgical field and was to be activated in case
of unsuccessful spinal anesthesia or prolonged surgery
and also for postoperative pain control. To avoid any
accidental damage to the spinal cord, we performed spinal
anesthesia at lumbar level (L L) and the patient was kept
in Trendelenburg position for a few minutes to achieve
adequate extent of blockade required for the surgery.

Another major concern was the consequence of paralyzing
the primary expiratory muscles, those of the anterior
abdominal wall. However, our study included ASA Grade
I and II patients without respiratory disease, and thus
this effect would have little consequence; therefore, there
were no concerns about respiratory status at any time.
In particular, no patient experienced dyspnea during
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abdominal insufflation perhaps because of the use of
minimal tilt of the operating table and the use of low
intra-abdominal gas pressure (maintained at 10 mmHg).

Under regional anesthesia the respiratory mechanism
remains intact, and diaphragm the main inspiratory
muscle is unaffected allowing the patient to adjust minute
ventilation without any significant changes in ventilatory
parameters or CO, levels." In a study conducted by Ciofolo
¢t al., the ventilatory measurements and arterial blood gases
were maintained within normal limits at different stages
during laparoscopy under epidural anesthesia.l

Cardiovascular changes were also minimal even though
the spinal hyperbaric bupivacaine spread to affect most
of the spinal cord segments responsible for sympathetic
outflow. With adequate IV fluids, the patients who all were
ASA grade 1 and II remained conscious, thus avoiding
significant central depression of circulation or respiration
and the differential blocking effects of bupivacaine may
have prevented any significant cardiovascular changes.

Other side effects were both infrequent and easily managed,
especially shoulder tip pain, a common problem after
laparoscopic surgery which occurred in 2 of our patients.
Avoidance of extreme degrees of head-down tilt, so
that blood and other irritant fluids did not run onto the
diaphragm may have been the reason for the low incidence
of side effects in our patients. The continuous epidural
analgesia started in the postoperative period also led to a
smooth and uneventful recovery.

In conclusion, laparoscopic appendectomy was successfully
performed under combined spinal epidural anesthesia
without any significant complications and thus can be an
effective anesthetic technique for laparoscopic surgeries,
but careful evaluation of the technique is appropriate
particularly in patients with compromised cardiorespiratory
conditions.
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