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Abstract: Older people undergoing any surgery have a higher incidence of morbidity 

and  mortality, resulting from a decline in physiological reserves, associated  comorbidities, 

 polypharmacy, cognitive dysfunction, and frailty. Most of the clinical trials comparing regional 

versus general anesthesia in elderly have failed to establish superiority of any single technique. 

However, the ideal approach in elderly is to be least invasive, thus minimizing alterations 

in homeostasis. The goal of anesthetic management in laparoscopic procedures includes 

 management of pneumoperitoneum, achieving an adequate level of sensory blockade without 

any respiratory compromise, management of shoulder tip pain, provision of adequate postopera-

tive pain relief, and early ambulation. Regional anesthesia fulfills all the aforementioned criteria 

and aids in quick recovery and thus has been suggested to be a suitable alternative to general 

anesthesia for laparoscopic surgeries, particularly in patients who are at high risk while under 

general anesthesia or for patients unwilling to undergo general anesthesia. In conclusion, we 

report results of successful management with thoracic combined spinal epidural for laparoscopic 

cholecystectomy of a geriatric patient with ischemic heart disease with chronic obstructive 

pulmonary disease and renal insufficiency.
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Case report
An 88-year-old male (weight 45 kg, height 165 cm) was admitted in our hospital for 

elective laparoscopic cholecystectomy. He had a history of frequent right hypochon-

drial pain with ultrasonography-documented multiple small calculi in the gallbladder. 

The patient was a known case of chronic obstructive pulmonary disease (COPD) with 

a moderate obstructive pattern on pulmonary function testing. He also had a history of 

ischemic heart disease with an old inferior wall myocardial infarction 2 years before, 

which was managed conservatively, and was presently not on any treatment (having 

stopped treatment on his own). He had a history of dyspnea on minimal exertion 

(New York Heart Association [NYHA] class III). The patient had a history of frequent 

intake of diclofenac sodium for joint pains and stiffness and a history of transure-

thral resection of prostate done 3 years before under regional anesthesia (no records 

were available). On examination, blood pressure and heart rate were 130/78 mmHg  

and 76 beats/min, respectively. On auscultation, the first and second heart sounds 

were audible with no added sound. Wheeze was heard on auscultation of the chest on 

the left side. On airway examination, neck movements (both extension and flexion) 
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were restricted. His routine investigations were within normal 

range, except urea (49 mg/dL) and creatinine (1.1 mg/dL).  

Electrocardiogram showed left axis deviation, left ventricular 

hypertrophy, and atrial bigeminy.  Echocardiography revealed 

left ventricular diastolic dysfunction and basal and inferior 

wall hypokinesia with 50% left ventricular ejection frac-

tion. The patient was started on ipratropium bromide and 

fluticasone nebulization twice daily, and doxofylline 400 mg 

tablet once daily, orally.

After considering the options, and discussing them 

with the patient, chest physician, cardiologist, and surgeon, 

written informed consent was taken to administer thoracic 

combined spinal epidural (CSE) anesthesia, using a CSE 

set that contained an 18-gauge Tuohy epidural needle, a 

27-gauge Whitacre spinal needle, and an epidural catheter. 

The patient was shifted to the operation theater, and an 

intravenous (IV) cannula was secured on the left forearm. 

Routine monitoring, namely pulse oximetry (SpO
2
), nonin-

vasive blood pressure, and electrocardiogram, was started, 

and baseline parameters were recorded. Radial arterial can-

nulation was done for invasive blood pressure monitoring. 

CSE was performed with the patient in the sitting position; 

block was performed at the tenth thoracic interspace using 

a midline approach. The epidural space was identified using 

the “loss of resistance” to air method. After entering the 

epidural space, a 27-gauge pencil point Whitacre spinal 

needle was advanced through the Tuohy needle. After a free  

and clear flow of cerebrospinal fluid was achieved, 1.5 mL 

isobaric bupivacaine 0.5% and 25 µg fentanyl was injected 

and then the spinal needle was removed. The epidural cath-

eter was then threaded into place and fixed at 4 cm within 

the epidural space. Immediately, the patient was made to 

lie down in the supine position. Oxygen at 2 L/min was 

given using nasal prongs. Within 5 minutes, a segmental 

sensory (pinprick) block, extending between the T3 and L2 

dermatomes, was obtained. Motor block (modified Bromage 

scale 1–inability to raise extended legs/can bend knee) was 

achieved after 15 minutes. When surgery was started, there 

were no signs of respiratory distress. The patient had two 

episodes of hypotension, one at 10 minutes and another 30 

minutes after block; both were managed with a single dose 

of mephentermine 6 mg each. There were no episodes of 

bradycardia, arrhythmia, nausea/vomiting, shoulder pain, 

or pruritus.

Laparoscopic cholecystectomy was commenced after 

creating pneumoperitoneum with CO
2
, with a flow rate of 

1.8 L/min and intra-abdominal pressure of 8 mmHg. The 

gallbladder was removed uneventfully, and the total surgical 

time was 25  minutes. One liter of crystalloid fluid was given 

perioperatively.

Postoperatively, the patient was shifted to the surgi-

cal intensive care unit for close observation. He remained 

hemodynamically stable postoperatively and required 

epidural analgesia (8 mL of 0.125 bupivacaine) three times 

in the next 24 hours. However, the patient developed acute 

urinary retention, for which he was catheterized. The Foley 

catheter  was removed on the next day. The epidural catheter 

was removed on the second postoperative day of surgery. 

The patient was followed up for 2 days while he remained 

in the hospital, and during his stay he remained comfortable 

and hemodynamically stable.

Discussion
Older people undergoing any operative procedure have a 

higher incidence of morbidity and mortality, resulting from 

interaction of various factors like decline in physiological 

reserves, associated comorbidities, polypharmacy, cognitive 

dysfunction, and frailty. The goal of achieving good-quality 

care for elderly patients is difficult, but can be achieved by 

a team approach involving family physicians, geriatricians, 

surgeons, anesthetists, intensivists, and, most importantly, 

the family members.1

Aging results in a decrease in physiological reserves, 

most importantly in cardiac, respiratory, neurologic, and 

renal function. Alteration in the pharmacokinetics and phar-

macodynamics mandates adjustment of dosage or avoidance 

of particular drugs. The use of multiple  medications for 

various coexisting morbidities may alter the  homeostatic 

 mechanisms and increase the risk of dangerous drug 

interactions. The response of such patients to surgical stress 

may be unpredictable.

The ideal approach in elderly is to be least invasive, thus 

minimizing alterations in homeostasis. Most of the clinical 

trials comparing regional versus general anesthesia in elderly 

have failed to establish superiority of any single technique 

over another.2,3 However, there are some advantages with 

regional anesthesia, due to which most anesthesiologists 

prefer regional anesthesia. Regional anesthesia does not 

require instrumentation of the airway and allows patients to 

maintain their own airway and level of pulmonary function, 

and these patients have lower risk of hypoxemia.4 Recent 

data confirm the earlier belief that regional anesthesia 

decreases the hypercoagulable tendency in the postoperative 

period and helps maintain normal coagulation and platelet 

 function, probably due to modulation of the neuroendocrine 

response to tissue injury. There is evidence that homeostasis 
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of the neuroendocrine system and the immune responses are 

 better preserved after regional anesthesia than after general 

anesthesia.5

Regional anesthesia is an acceptable technique in patients 

with ischemic heart disease. However, the decrease in blood 

pressure associated with epidural or spinal anesthesia must be 

controlled. Segmental blockade may be more suitable, as more 

dermatomes blocked means more vasodilatation and more 

hemodynamic instability. However, if hypotension occurs, 

prompt treatment is necessary. Potential benefits of a regional 

anesthesia in the cardiac patient include excellent pain control, 

decreased neuroendocrine response, a decreased incidence of 

deep vein thrombosis in some patients, and the opportunity to 

continue the block into the postoperative period.

We chose thoracic segmental anesthesia because it offers 

us better hemodynamic stability, better analgesia, faster 

ambulation, and better patient satisfaction than lumbar spinal 

or general anesthesia.6 Another advantage is lesser doses 

of drugs being used in thoracic segmental block compared 

to other techniques. Moreover, the isobaric drug, does not 

spread extensively thus causing segmental blockade and 

position changes initially Trendelenburg and later reverse 

Trendelenburg do not affect the block height. The safety of 

giving thoracic spinal anesthesia has been established by 

clinical and radiological studies. Imbelloni et al7 studied the 

anatomy of the thoracic spinal canal with magnetic resonance 

imaging (MRI) in 50 patients. The space between the dura 

mater and spinal cord in the thoracic region measured with 

MRI was 5.19 mm at T2, 7.75 mm at T5, and 5.88 mm at T10. 

An angle of entry almost 50° further elongates the distance 

from the tip of the needle to the posterior surface of the cord. 

Furthermore, use of a CSE system which limits the length 

of needle which can project beyond the tip of the epidural 

needle also minimizes the risk of contact with neural tissue. 

The sitting position for neuraxial block further increases the 

margin of safety, as shown by Lee et al,8 who investigated, 

with MRI, the human anatomic positions of the spinal canal 

(eg, spinal cord, thecal tissue) in various postures and found 

that, in a head-down sitting posture, the posterior separation 

of the dura mater and spinal cord is increased.

The stress or sympathetic response to surgery causes 

increased release of catecholamines; in one study, a  threefold 

increase in norepinephrine level was detected up to 24 hours 

after surgery.9 These stress hormones pose a significant risk to 

elderly patients in terms of negative nitrogen  balance, stress 

hyperglycemia, and altered immune function. Moreover, 

patients of ischemic heart disease respond paradoxically to 

stress hormones by causing vasoconstriction in arteriosclerotic 

coronary arteries. Thoracic epidural anesthesia has been 

found in many studies to vasodilate stenotic coronaries, 

thus reducing the number and duration of cardiac ischemic 

episodes.10,11 The benefit of a thoracic epidural in improving 

myocardial structure and functioning after coronary artery 

bypass grafting has been proved by many studies.9

Better pain control than opioids and early ambulation 

decrease the risk of postoperative pulmonary complications, 

resulting in a shortened stay in hospitals. Thoracic epidural 

analgesia and starting enteral feeding early have been associ-

ated with earlier return of gastrointestinal function.12

The goals of anesthetic management in COPD are: 

avoidance of respiratory depressant drugs and drugs causing 

impairment of mucociliary clearance; avoidance of mechani-

cal ventilation; providing good analgesia, especially in upper 

abdominal surgeries, to prevent worsening in respiratory 

mechanics; and early ambulation. Thoracic CSE well ful-

fills these requirements, and there are many case reports of 

laparoscopic cholecystectomy in patients with severe COPD 

done under regional anesthesia.13–15

There are no comparative studies demonstrating superior 

renal protection or improved renal outcome with general 

 versus regional anesthesia. The basic principles to be 

 followed are avoidance of nephrotoxic drugs and drugs with 

significant renal clearance and avoidance of hypotension. 

Thoracic CSE has the advantage of achieving a satisfactory 

level of blockade with low drug volume, and the drugs used 

are not nephrotoxic. Hemodynamic instability, if caused, 

should be immediately treated to avoid prolonged decrease 

in renal blood flow.

Conclusion
Geriatric patients with limited physiological reserve and asso-

ciated comorbidities present a challenge to anesthesiologists. 

Such patients should be thoroughly assessed preoperatively 

and any condition which may lead to postoperative worsening 

in homeostasis should be treated optimally. Thoracic CSE 

with isobaric bupivacaine provides us segmental anesthesia 

with minimal alteration in baseline physiological state and 

significant postoperative benefits.
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