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ABSTRACT
Objective:  To determine the outcome of thoracic epidural anaesthesia in open cholecystectomy procedures of comorbid
advanced elderly patients.
Study Design: Observational study.
Place  and  Duration  of  Study:  Faculty  of  Medicine,  Karadeniz  Technical  University  Hospital,  Trabzon,  Turkey  during
2014-2019.
Methodology:  This study included 103 geriatric patients of over 65 years, who underwent open cholecystectomy under
thoracic epidural anaesthesia during the study period. Patient files, anaesthesia registration forms, early postoperative follow-
up, and discharge process were retrospective.
Results: The mean age of the patients included in the study was 79.42 ± 9.03 years, while the mean operation time was 68.02
± 17.44 minutes. While only 7 (6.8%) patients had a chronic disease, the number of patients with two or three comorbid
diseases was 67 (65%). The number of patients with 4 or more comorbidities was 29 (28.2%). The most common intraoperative
complications were hypotension (n = 22, 21.4%) and bradycardia (n = 19, 18.4%). Intraoperative desaturation was observed in
7 (6.8%) patients; and oxygen and bronchodilator therapy was effective. The median discharge time was 6.5 (5.0-8.25) days;
whereas, 5 (4.9%) patients died postoperatively.
Conclusion: In open cholecystectomy operations on comorbid advanced elderly patients, thoracic epidural anaesthesia can be
preferred to general anaesthesia.
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INTRODUCTION

Compared with young adults, geriatric patients undergoing
surgery  may  have  various  negative  factors,  such  as
decreased  physiological  capacities,  comorbid  diseases,
multiple drug use, cognitive dysfunction, and fragility; which
may increase morbidity and mortality due to complications
associated  with  anesthesia.1  In  these  patients,  the  ideal
approach during surgical or anaesthetic procedures is to keep
the hemodynamic values stable and minimise complications.
Comorbid  diseases  can  also  be  seen  frequently  in  these
patients, which makes the choice of the anaesthesia method
crucial.
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Most clinical trials comparing regional anaesthesia (RA) and
general anaesthesia (GA) in the elderly have not demonstrated
the superiority of one technique over the other. However, RA
allows patients to maintain their own airway safety and respira-
tory function without requiring airway intervention.2,3

In abdominal surgery, epidural anaesthesia/analgesia reduces
complications of GA, such as mechanical ventilation, myocar-
dial depression, and prolonged ileus, while preserving cardiopul-
monary functions. Traditionally, GA is used for open cholecys-
tectomy (OC), but recently, RA techniques have also been used
successfully.3

The objective of the present study was to describe the outcome
of  thoracic  epidural  anaesthesia  (TEA)  in  OC  for  comorbid
advanced elderly patients.

METHODOLOGY

The local Ethics Committee approved this observational study
(approval  No.  2019/128).  This  study  included  105  geriatric
patients of >65 years of age, who underwent OC at Faculty of
Medicine,  Karadeniz  Technical  University  Hospital,  Trabzon,
Turkey,  under  TEA between 2014 and 2019 (Figure  1).  The
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patients who were <65 years of age and who underwent laparos-
copic  cholecystectomy  under  general  anaesthesia  were
excluded from the study.

To evaluate the effectiveness of TEA, patient files, anaesthesia
registration  forms,  early  postoperative  follow-up,  and
discharge process were retrospectively analysed. The informa-
tion collected from the medical records included demographic
data,  American  Society  of  Anaesthesiologists  (ASA)  class,
comorbid  diseases,  complications  such  as  bradycardia,
hypotension, hypertension, arrhythmia, and desaturation, and
medications with doses. The intervertebral level of the TEA inter-
vention, local anaesthetics used, duration of the intervention,
and local anaesthetics applied from the epidural catheter after
surgery were also noted. Patients who were transferred to GA
for any reason or developed intraoperative surgical complica-
tions were excluded from the study.

Informed patient consent form was obtained routinely before
each procedure. TEA was performed under all aseptic and anti-
septic measures in the sitting or in the lateral decubitus posi-
tion.  ECG,  non-invasive  blood  pressure  measurement,  and
pulse-oximeter  monitoring  were  performed  in  all  patients
before the procedure. After administering local anaesthesia,
the epidural space was entered at the T7–T10 level using an 18-
gage Tuohy needle with the hanging drop method. The test dose
was made by giving 3 mL of 2% lidocaine without adrenaline
from the epidural catheter; a 5-min wait time was applied to
ensure that it  was not in the subarachnoid range. The dose
protocol was a 20 mL mixture of 0.5% bupivacaine (10 mL), 2%
lidocaine (4 mL), fentanyl 50 mcg (1 mL), and isotonic saline (5
mL). A bolus 5 mL dose of this mixture was administered. If the
hemodynamic response was stable after the bolus dose, 5-mL
divided doses were given at 5–10-min intervals until the sensory
block level reached the T4 dermatome. Pin-prick test was used
for block-level control, atropine was administered in case of
bradycardia (defined as heart rate <50 beats/min); and fluid
support  and  ephedrine  were  given  in  case  of  hypotension.
Hypotension was defined as a decrease in systolic and diastolic
arterial  pressures  by  25% compared  with  baseline  value  or
systolic arterial pressure <90 mmHg, and 5–10 mg ephedrine
was administered intravenously (IV). Oxygen support 2–4 L/min
was  provided  to  all  our  patients  through  a  face  mask  with
capnography monitoring.

The  data  were  analysed  using  SPSS  version  23.0  (SPSS,
Chicago, IL). The normal distribution of numerical variables was
evaluated  with  the  Kolmogorov–Smirnov  test.  Descriptive
statistics were drawn and numerical variables were presented
as mean ± standard deviation and median (IQR: 25%–75%) and
categorical variables as number (n) and percentage (%).

RESULTS

Demographic  data,  preoperative  features,  risk  factors  and
basic parametric values of the patients are shown in Table I.

Two of 105 patients, who underwent TEA, were excluded from
the study because GA had to be applied as a result of intraopera-

tive surgical complications. Comorbid diseases of 103 patients
included in the study are given in Table I. Only 7 (6.8%) patients
had one chronic disease, and 67 (65%) and 29 (28.2%) patients
had 2–3 and >4 comorbid diseases, respectively.
Table I: Demographic and main parametric data, comorbid diseases,
intraoperative complications and medicines used.

Demographic and main
parametric data n=103

Age [year, (mean ± SD)]
Gender [female/ male, n (%)]
Body Mass Index (kg/m2)
ASA1 Physical Status (2/3/4)
Duration of surgery (minute)
Total intravenous fluid (crystalloid,
mL)
Discharge time (days) [Median (IQR:
25%-75%)]
Patients with exitus

79.42±9.03
58 (56.3%) / 45 (43.7%)
26.08±2.86
11 (10.7%) / 73 (70.9%) /
19 (18.4%)
68.02±17.44
799.03±425.06
 
6.5 (5.0-8.25)
5 (4.9%)

Comorbid diseases n (%)
Hypertension
Rhythm disturbances
Congestive heart failure
Diabetes mellitus
Coronary artery disease
Asthma bronchiole
Chronic obstructive pulmonary disease
Chronic kidney disease
Acute kidney failure
Alzheimer's disease
Epilepsy

96 (93.2%)
46 (44.7%)
42 (40.8%)
33 (32.0%)
31 (30.1%)
27 (26.2%)
23 (22.3%)
7 (6.8%)
4 (3.9%)
4 (3.9%)
2 (1.9%)

Intraoperative complications and
medicines used n (%)

Hypotension
Sinus bradycardia
Rhythm disturbances
Desaturation
Hypertension
Sinus tachycardia
Ephedrine requirement (mg)
Atropine requirement (mg)

22 (21.4%)
19 (18.4%)
17 (16.5%)
7 (6.8%)
2 (1.9%)
1 (1.0%)
12.89±5.09
0.63±0.23

1ASA: American Society of Anesthesiologists.
    

Intraoperative  complications  of  patients,  and  the  most
frequently used drugs are shown in Table I. Although hypoten-
sion (n = 22, 21.4%) and bradycardia (n = 19, 18.4%) developed
in some of the patients, hemodynamic stability was achieved
without any complications with atropine, ephedrine and fluid
therapy. Perioperative mean blood pressure and mean heart
rate changes of our patients are given in Figure 2.

Midazolam (1.70 ± 0.71 mg), fentanyl (40.47 ± 10.47 mcg) and
propofol (33.33 ± 8.17 mg) were used mostly for the purpose of
sedoanalgesia.  Postoperative  nausea  and  vomiting  (PONV)
developed in 19 (18.4%) of patients and were treated with IV
ondansetron. The mean discharge time of the patients was 6.5
(5.0-8.25) days. Five (4.9%) patients died postoperatively: one
of them had ASA class III risk and the others had ASA class IV, and
all of them had multiple comorbid diseases. Two patients died
from acute myocardial infarction on the 2nd and 4th days, and
one patient each from pneumonia on the 13th day, pulmonary
embolism on the 3rd day, and sepsis due to surgical site infec-
tion on the 11th day.
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Figure 1: Study flow diagram. 

Figure 2: Mean arterial pressure (mmHg) and mean heart rate (bets/min-
ute).

DISCUSSION
Aging is associated with a decline in physiological reserves, espe-
cially cardiovascular, respiratory, neurological, and kidney func-
tions. These lead to changes in the metabolism of drugs, necessi-
tating caution in drug use and adjustment of drug doses. The
ideal anaesthetic approach in the elderly is to be the least inva-
sive, thereby minimising changes in homeostasis. Most clinical
trials, comparing RA and GA in the elderly, found comparable.2

Arslan  et  al.  found  no  difference  in  the  complication  rates
between young and older patients undergoing OC, if appropriate
surgical preparations were made. However, they stated that the
duration  of  hospitalisation  and  return  to  daily  activities  in
comorbid older patients with a high ASA class was significantly
longer than that in younger patients.4 All of the patients in this
study  had  at  least  one  comorbid  disease.  While  most  of  the
present patients had ASA class III (n = 73, 70.9%), 19 (18.4%)
patients had ASA class IV.

The sensory block level must be at least above the T6 level to

perform laparoscopic cholecystectomy (LC) under TEA. In addi-
tion,  the  combination  of  fentanyl  with  local  anaesthetics
prolongs the sensory block in the central neuraxial blockade.5

Sunamak et al. indicated that combined spinal-epidural anaes-
thesia (CSEA) is effective and feasible for LC in ASA class III
patients,  obese  patients,  and  those  with  comorbidities.
Although the sensory block level above T6 is sufficient for spinal
anaesthesia (SA) or for LC under TEA, the optimal block level
remains unclear. Sunamak et al. achieved sensory block at the
T4 level without serious side effects related to CSEA.6 In these
patients, the surgical procedure was allowed after the sensory
block level reached to T4 level following TEA.

In EA, block-level titration is easier, and it provides a good anal-
gesia without causing motor block. Therefore, EA in which the
sympathetic block starts more slowly may be preferred, espe-
cially in patients with cardiopulmonary disease.7 A local anaes-
thetic can be given at once or in divided doses. The incidence of
hypotension decreases when the doses are divided, with fewer
and delayed early complications, thus affording time for inter-
vention.8 Rapidly developing sympathetic block with a single
dose of local anaesthetic may not be easily or quickly compen-
sated in patients with decreased cardiac reserve due to aging or
disease, leading to severe consequences. Arık et al. concluded
that the application of divided doses of the local anaesthetic in
EA in elderly and cardiac-risk patients is hemodynamically more
stable.9 At the study centre, medications are administered in
comorbid geriatric patients with frequent hemodynamic moni-
toring and in divided doses via the epidural catheter.

The reduction in functional residual capacity in patients under-
going GA is higher than in RA. With RA, respiratory functions are
not or minimally affected; thus, carbon dioxide can be elimi-
nated more easily.10 RA may also have some advantages over
GA, such as prevention of mouth and teeth injuries, sore throat,
and stomach swelling that may occur due to laryngoscopy and
mask ventilation with GA. Furthermore, patients are awake and
conscious at the end of the operation and experience less post-
operative pain, nausea, and vomiting. Zhang et al. retrospec-
tively analysed 100 patients undergoing LC under EA and found
EA to have a similar safety profile as GA for patients undergoing
LC.11

RA is an acceptable technique in patients with ischemic heart
disease. However, hypotension associated with EA or SA should
be treated quickly. Potential benefits of RA in cardiac patients
include  excellent  pain  control,  decreased  neuroendocrine
response, decreased incidence of deep vein thrombosis, and
the  opportunity  to  provide  postoperative  analgesia.12  TEA
combined with GA can suppress the stress reaction and provide
pain control and hemodynamic stabilization in the first 24-hour
intraoperatively and postoperatively.13 Although some of the
patients developed hypotension (n = 22, 21.4%) and brady-
cardia (n = 19, 18.4%) after EA, hemodynamic stability was
achieved with atropine, ephedrine, and fluid treatment without
any complications.
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The goals of anaesthetic management in lung diseases, such as
chronic obstructive lung disease (COPD) and bronchial asthma,
should be avoiding drugs that cause respiratory depression and
cause mucociliary clearance disorder and avoiding mechanical
ventilation. Therefore, good analgesia and early mobilisation
are critical to prevent the worsening of respiratory mechanics,
especially in upper abdominal surgeries. Compared with GA, EA
reduces respiratory complications such as pneumonia, atelec-
tasis, and hypoxemia in patients at risk of pulmonary complica-
tions, resulting in faster recovery, lower postoperative pain,
and  better  cost-benefit  ratio.14  Gramatica  et  al.  evaluated
patients with COPD, who underwent LC with TEA, and concluded
that TEA is a viable option in patients who pose a risk for GA due
to cardiopulmonary and airway problems, reducing the need for
postoperative  analgesia  and  facilitating  quick  and  smooth
recovery.15 Likewise, Bilgi et al. emphasised that TEA may be
preferred to GA in LC surgeries because TEA affects respiratory
functions less, causes fewer postoperative complications, and
provides more effective postoperative analgesia.16 In this study,
27 (26.2%) patients had asthma and 23 (22.3%) had COPD, but
only 7 (6.8%) patients developed intraoperative desaturation
and all responded to O2 and bronchodilator therapy, achieving
spontaneous breathing and adequate peripheral O2 saturation
values.

Donmez et al. compared CSEA and GA in patients undergoing LC
and found CSEA to be suitable, sufficient, and safe for LC, with a
comparatively lower incidence of postoperative pain, shoulder
pain,  and  PONV.17  Intraoperative  adverse  events  associated
with CSEA can be treated easily. CSEA may thus be an alterna-
tive to GA in patients at high risk or contraindication for GA.
Donmez  et  al.  treated  PONV  effectively  with  IV  8  mg
ondansetron.17  In this study, PONV developed in 19 (18.4%)
patients and was treated with IV 4-8 mg ondansetron.

RA does not require airway instrumentation and allows patients
to maintain their own airway and respiratory function levels,
with a lower risk of hypoxemia.

However, the present study has some limitations. The authors
did not include a control group of patients undergoing EA with
GA or only GA. Moreover, blood gas analysis, pulmonary func-
tion tests, postoperative cognitive evaluations, and follow-up of
vital  parameters  or  organ dysfunctions were not  evaluated,
which  could  be  examined in  future  studies.  In  addition,  the
prolongation of the discharge time was not investigated.

CONCLUSION

TEA  can  be  preferred  to  GA  in  high-risk  comorbid  geriatric
patients undergoing OC by blocking the desired sensory level
effectively and providing more stable hemodynamics without
airway manipulation.
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